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ADVERTISEMENT. 


The  succeanive  Editionn  of  Dr.  Joiies  Quain's  "  Elements  of 
Anatomy"  were,  up  to  the  fourth  inclusive,  published  under  the 
superintendence  of  the  Author.  The  duty  of  editing  the  fiflli 
edition  was  uudertaken  by  Mr.  Richard  Quain,  then  Professor  of 
Anatomy  in  University  College,  and  Dr.  Sharpey ;  the  several 
parts  being  apportioned  between  them,  na  follows,  viz, : — The 
General  Anatomy  to  Dr.  Sharpey,  with  the  Descriptive  Anatomy 
of  the  Brain,  the  Heart,  and  of  the  Organs  of  Respiration,  Voice, 
Digestion,  Urine,  and  Generation ;  and  to  Mr,  Quain  the  remaining 
portion  of  the  Descriptive  Anatomy,  comprehending  the  Bones, 
Muscles,  Articulations,  Fasciie,  Vessels,  Nerves,  and  the  Oi^ns  of 
the  Senses,  together  with  the  Surgical  Anatomy  of  the  different 
regions.  On  that  occa.sion  extensive  changes  were  made  throxigh- 
out  the  work,  and  a  great  part  was  entirely  re-written. 

The  increasing  claims  of  professional  duty  having  prevented 
Mr.  Quain  from  continuing  his  services  in  preparing  the  Sixth 
Edition,  his  place  was  taken  by  Mr.  Ellis,  his  successor  in  the 
Chair  of  Anatomy  at  University  College,  who  was  accordingly 
associated  with  Dr.  Sharpey,  and  edited  that  portion  of  the  work 
which  had  previously  fallen  to  the  share  of  his  predecessor. 

In  the  present  edition  the  General  Anatomy,  entirely  re-written 
hy  Dr.  Sharpey  for  the  fifth  edition,  has  been  again  revised  by  him, 
and  has  undergone  extensive  changes,  adapting  it  to  the  present 
state  of  the  science.  The  whole  of  the  Descriptive  Anatomy  has 
been  edited  by  Dr.  Thomson  and  Dr.  Clelaud.  The  text  of  this 
part  has  been  thoroughly  revised,  and  in  great  measure  recast  hy 
Dr.  Cleland,  with  the  assistance  and  supei-vision  of  Dr.  Thomson. 
New  figures  have  in  most  cases  been  substituted  for  those  of 
former  editions,  drawn  on  a  laiger  scale,  or  deemed  otherwise  more 


Ti  ADVERTISEMENT. 

illustrative  of  the  objects,  and  many  additional  figures  have  been 
introduced.  The  duty  of  selecting  these  figures  and  superintending 
their  execution  has  been  performed  by  Dr.  Thomson.  Atl  those  of 
the  bones,  and  most  of  those  of  the  joints  have  been  drawn  from 
the  natural  objects.  Many  of  the  figures  of  the  muscles  were  also 
drawn  from  nature,  and  most  of  the  otliers,  though  founded 
on  approved  published  prints,  have  been  modified  and  finished 
from  actual  dissections.  When  figures  are  not  original,  the  sources 
whence  they  have  been  taken  ai-e  faithfully  indicated.  Of  those 
borrowed  from  the  works  of  Kiilliker,  Sappey,  and  Frey,  a  ccrtiun 
number  are  impressions  from  electro-type  copies,  obtained  tlirotigh 
the  courtesy  of  the  authors  and  publishers  of  these  works.  The 
new  cuts  have  been  executed  chiefly  by  Messi-s.  Robert  Tennant 
and  Stephen  Miller,  of  Glasgow  ;  the  former  as  draughtsman,  the 
latter  as  engraver.  Several  of  those  new  to  the  General  Anatomy 
are  by  Mr.  W.  H.  Wesley,  of  London. 

The  Section  on  Surgical  Anatomy  has  iMjon  reprinted  as  ori- 
ginally written  by  Professor  R  Quain,  with  only  a  few  verbal 
alterations. 

Instead  of  the  paragraphs  headed  "  dissection,"  distributed 
through  the  work  in  former  editions,  it  has  been  thought  preferable 
to  supply  a  systematic  but  concise  set  of  directions  for  dissection 
at  the  end  of  the  book.  Whilst  it  is  hoped  that  this  chapter  will 
add  to  the  utility  of  the  work,  it  is  by  no  means  intended  that 
it  should  supersede  the  use  of  special  Manuals  of  Practical 
Anatomy. 
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ELEMENTS    OF   ANATOMY. 


INTRODUCTION. 

Divinon  0/ natural  Bodi€t. — The  nuiterUl  objects  which  exist  in  natnre 
belong  to  two  great  diTiiiona  ;  those  which  sre  living  or  which  hare  lived, 
and  those  which  neither  are  nor  hare  erer  been  endowed  with  life.  The 
fint  divieioD  comprehends  auim&la  and  plants,  the  other   mineral  sub- 

■tances. 

In  a  living  Utimal  or  plant,  changes  take  place,  and  processes  are  carried 
on,  which  are  necessary  for  the  maintenance  of  its  liring  state,  or  for  the 
fullilment  of  the  ends  of  its  being  ;  these  are  termed  its  functions,  and 
certain  of  these  functions  being  common  to  all  living  beings  serve  among 
other  characters  to  distinguish  them  from  inert  or  mineral  substances. 
Snch  are  the  function  of  nutrition,  hj  which  living  beings  take  extraneoos 
matter  into  their  bodies,  and  convert  it  into  their  own  substance,  and  the 
function  of  genoratiou  or  Teprothiclion,  by  which  they  giro  rise  to  new 
individuals  of  the  same  kind,  and  thus  provide  for  the  continuance  of  their 
species  afier  their  own  limited  eiiatence  shall  have  ceased. 

But  iu  order  that  such  processes  may  be  carried  on,  the  body  of  a  living 
being  is  constructed  with  a  view  to  their  accomplishment,  and  its  several 
parts  are  adapted  to  the  performance  of  determinate  offices.  Such  a  consti- 
tution of  body  is  t«rmed  organisation,  and  those  natural  objects  which  possess 
it  are  named  organiaed  bodiei.  Animals  and  plants,  being  so  constituted, 
art;  organised  bodies,  while  mincmls,  not  poBsessing  such  a  structure,  are 
inor'jiiuie. 

Oliject  of  Anatomy. — The  object  of  anatomy,  in  its  most  extended  sense, 
is  to  ascertain  and  make  known  the  structure  of  organised  bodies.  But  the 
science  is  divided  according  to  its  subjects ;  the  investigation  of  the 
structure  of  plants  forms  a  distinct  study  under  the  name  of  Vegetable 
Anatomy,  and  the  anatomy  of  the  lower  animals  is  distinguished  from  that 
of  man  or  human  anatomy  under  the  name  of  Comparative  Anatomy. 

Ori/ani  and  Texhira. — On  examining  tho  structure  of  an  organised  body, 
we  find  that  it  is  made  up  of  members  or  organs,  through  means  of  which 
its  functions  are  executed,  such  as  tho  root,  stem,  and  leaves  of  a  plant, 
and  the  heart,  brain,  stomach,  and  limbs  of  an  animal ;  and  further,  that 
these  organs  are  themselves  made  up  of  certain  constituent  materials  named 
tissues  or  textures,  as  the  cellular,  woody,  and  vascular  tissues  of  the 
Tegetable,  or  the  osseous,  muscular,  connective,  vascular,  and  v.irious 
others,  which  form  the  animal  organs. 
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Most  of  the  tezturcB  occnr  in  more  ttian  ooe  organ,  and  aome  of  tbem 
indeed,  as  the  connective  and  vascular,  in  nearly  alt,  so  that  a  multitudo  of 
organs,  and  these  greatly  diveisiGed,  are  constructed  out  of  a  small  number 
of  constitueut  tissues,  just  as  many  different  words  are  formed  bj  the 
varied  combinations  of  a  few  letters ;  and  parts  of  the  body,  differing 
widely  in  form,  construction,  and  uaes,  may  agree  in  the  nature  of  their 
component  materials.  Again,  aa  the  same  texture  poaaaBBeB  the  same 
essential  characteiH  in  whatever  organ  or  r^on  it  is  found,  it  is  obvious 
that  the  structure  and  properties  of  each  tissue  may  be  made  the  subject 
of  investigation  apart  from  the  organs  into  irhose  formation  it  enters. 

Oentral  and  Daar^tivt  Analoniy. — These  considerations  naturally  point 
out  to  the  Anatomist  a  twoft^  line  of  study,  and  have  led  to  the  subdivi- 
sion of  Anatomy  into  two  branches,  the  one  of  which  treats  of  tho  nature 
and  general  properties  of  the  component  textures  of  the  body  :  the  other 
treats  of  its  several  organs,  members,  and  regiona,  describing  the  outward 
form  and  internal  structure  of  the  parts,  their  relative  aitnation  and  mutual 
ooonection,  and  the  Bucceasive  conditions  which  they  present  in  the  pro- 
greaa  of  tiuat  formation  or  development.  The  former  ia  usually  named 
"Qaneral"  Anatomy,  or  "Histology;"*  the  latter  "Descriptive" 
Anatomy. 

*  From  Irtit,  a  wek 
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GENiaUL  CONSIDERATIONS  ON  THE  TEXTURE& 

Enwntraiion  of  tht  Ttxtvru. — The  hnmau  body  consists  of  solids  ssd 
flnida  Only  the  solid  puis  osji  be  reckoned  as  textores,  propeilf  so 
ollsd ;  itill,  sfl  some  of  the  fluidi,  tie.  the  blood,  cbjle,  and  Ipuph, 
contain  in  ROEpenBion  solid  organited  corpneclea  of  determinate  form  and 
organic  propertiea,  and  are  not  mere  products  or  tecretiona  of  a  particular 
oigan,  or  conBned  to  a  particular  part,  the  corpnscles  of  these  fluida, 
though  not  cohereot  textures,  are  to  be  looked  upon  as  oiganised  consti- 
tuents of  the  body,  and  as  such  may  not  improperly  be  considered  along 
with  the  solid  tissues.  In  conformity  with  this  view  the  textures  and 
other  organised  oonstitaents  of  the  frame  may  be  enamerated  as  fol- 
lows : — 

The  blood,  chyle,  and  lymph. 

Epidermic  tissue,  including  epithelium,  cutide,  nails,  and  hair!. 

Pigment. 

Adipose  tissue. 

Connective  tisane,  tIz, 

Areotai  tiaaue. 

Fibrous  tiaaoe. 

Elastic  tisane. 
Cartilage  and  its  vaneties. 
Bone  or  osseous  tissue. 
HoHcle. 
Nerve, 

Blood-vessels. 

Absorbent  vessels  and  glands. 
Serous  and  synovial  membranes. 
Mucous  membrane. 
Skin. 

Secreting  glands. 
Taacular  or  ductless  glands. 

Organic  Syttems. — Every  texture  taken  as  a  whole  was  viewed  by  Bichat 
ks  constituting  a  peculiar  system,  presenting  throughout  its  whole  extent 
iu  the  body  characters  either  the  same,  or  modified  only  so  far  as  its  local 
connections  and  uses  render    necessaiy  ;   he    accordingly  used   the    term 
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"  orgaiiio  syBtems  "  to  designatQ  tUe  textureti  takea  in  this  point  of  view, 
and  the  term  has  boeii  vtiry  geuerally  employed  by  succee'liug  writore. 
Of  the  tissues  or  orgitiiic  Bystetns  eDumeratcii,  some  nte  foiuid  in  ncnrly 
every  organ  ;  siich  is  the  eoiie  with  thu  couuective  tissue,  nbich  Berves  as 
a  binding  material  to  hold  together  tlio  other  tissues  which  go  to  form  an 
organ  ;  the  TesBels,  which  cuiivey  fluids  for  the  nutrition  of  the  other 
textures,  and  tho  nerves,  nhich  establish  &  mutual  dependence  among 
dilli:rt;nt  orgaJiH,  imparting  to  theiu  eensibility,  and  governing  their  roove- 
meiitfl.  These  were  named  by  Bichat  the  "  geneml  Byatuma."  Others 
njjain,  as  tliu  cartilaginous  and  osseoiui,  being  confined  to  b,  limited  num- 
ber or  to  a  particular  ciosB  of  organs,  he  named  "  pnrticiilnr  syatetns." 
Last]}',  there  ar«  some  tidsuex  of  such  limited  occurrence  that  it  hFU 
np|]eii,reJ  more  coiivenieut  to  leave  them  out  of  the  general  enumeration 
altogether,  and  to  defer  the  consideration  of  them  until  the  particular 
organs  in  uliich  they  are  found  come  to  be  treated  of.  Accordingly,  the 
tissues  peculiar  to  the  crystalline  lens,  the  teeth,  and  some  other  parts, 
though  equally  independout  texturts  with  those  above  enumerated,  are  for 
the  reason  assigned  not  to  be  described  in  thb  part  of  the  work. 

Structural  Ekmcnta. — It  is  further  to  be  observed,  that  the  tissues  above 
enumerated  are  by  no  means  to  be  regarded  as  simple  structural  elements  ; 
on  the  contrary,  many  of  them  are  compler  in  constitution,  being  made  up 
of  several  more  simple  tissues.  The  blood-vessels,  for  instance,  arc  com- 
posed of  several  coats  of  different  structure,  and  some  of  theae  coats 
coDBiat  of  more  than  one  tissue.  They  are  properly  rather  organs  than 
textures,  although  they  ai'a  here  included  with  the  latter  in  order  that 
their  general  structure  and  properties  m.iy  be  considered  apart  from  their 
local  distribution  ;  but  indeed  it  may  be  remarked,  that  the  distinction 
between  teiturus  and  organs  has  not  in  general  been  strictly  attended  to 
by  anatomists.  The  sains  remark  appUus  to  mucous  membrane  and  the 
tissue  of  the  glands,  which  structures,  as  commonly  unilerstood,  are  highly 
complex.  Mere  we  to  separate  every  tis»iUe  into  the  simplest  parts  which 
possessed  assignable  form,  we  should  resolve  the  whole  into  a  very  few 
constructive  elements  ;  and,  having  regard  to  form  merely,  and  not  to 
diQ'eronce  of  chemical  constitution,  we  might  reduce  these  elomenta  to  the 
following,  viz.^ — 1.  siwjiU  JUirt ;  2,  homoijuieous  menibritnt,  either  spread 
out  or  forming  tha  walls  of  tubes  or  cells  ;  and  3,  i/hbtila  or  grantiles, 
varying  iu  diameter  from  the  -rifiun"'  ^^  "'^  nn'iTi*''  "^  ""  inch.  These, 
with  a  quantity  of  amorphom  mutter,  homogeneous  or  molecular,  might  bo 
said,  by  their  varied  combiuations,  to  make  up  Ihe  different  kinds  of 
structurtf  which  wo  recognise  in  tbo  tissues  ;  and  if  we  take  into  account 
that  the  cbeu.icnl  nature  of  these  formative  elements  and  of  the  amorphous 
matter  may  vary,  it  will  be  readily  conceived  that  extremely  Jiveraified 
combinatious  may  be  produced. 

tThs  animal  tisiues  like  other  forma  of  matter  are  endowed  with  various 
physical  properties,  such  as  consistency,  density,  colour,  and  the  like.  Of 
these  the  most  interesting  to  the  Physiologist  is  the  property  of  imbibing 
fluids,  and  of  permitting  Iluids  to  pass  through  their  substance,  which  is 
eweutially  couuected  with  some  of  the  most  important  phenomena   that 
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oecar  in  the  living  body,  ajid  Beemi  indeed  to  be  indispenuble  for  the  main- 
tanance  tmd  mamfe«t«tioii  of  life. 

All  the  BoFb  tisniM  eonUln  mter,  nme  of  them  mor«  thin  fonr-fiflhi  of  their 
weight ;  (hU  the?  lou  by  drying,  &nd  with  It  their  goftnees  &nd  flcxibiUtj,  and  m 
thrink  np  into  Emaller  balk  >Qd  become  hard,  brittle,  and  transparent ;  but  irhen  the 
dried  tUaae  !■  placed  in  contact  with  water,  it  greedily  imbibes  the  Quid  again,  and 
te«OTen  ita  former  size,  weight,  and  meclianical  propertiei.  The  imbibed  water  U  no 
doDht  partly  contained  mechanicaDy  in  the  lotervtlces  of  the  tiuae,  and  retained 
there  by  capillary  attiaction,  like  water  In  moist  uDdslone  or  other  iaarganic  porona 
aabstancea  ;  bnt  the  easential  part  of  the  procesa  of  imbibitian  by  an  animal  tijwae  is 
not  to  be  ascribed  to  mere  porosity,  for  the  fluid  ia  not  merely  lodged  between  the 
fibres  or  laminn,  or  in  the  cavitiea  of  the  textnre  ;  a  part,  probably  the  chief  part,  ii 
inoarporated  with  the  matter  which  formn  the  lissae,  and  ii  in  a  state  of  onion  with 
it,  more  intimate  than  could  well  be  ascribed  (o  the  mere  inclunion  of  a  fluid  in  tha 
porea  of  another  mbstsnce.  Be  this  as  it  may,  it  ia  clear  that  the  tissues,  even  la 
their  iomoat  aabetance,  are  permeable  to  fliiida,  and  this  property  is  indeed  necessary, 
not  only  to  muntaiii  their  due  softness,  pliancy,  elasticity,  and  other  mechanical 
qnatilies,  but  also  to  allow  mattera  to  be  conTeyed  Into  and  out  of  their  auliatance  in 
the  proces*  of  nutrition. 


CBXHICAL  COHPOSITIOir. 

UUimate  ConHituenU. — The  human  bod;  is  capable  of  being  resolTed  by 
ultimate  analjTBia  into  chemic&l  elements,  or  simple  conatituenta,  not  differ- 
ing in  nature  from  thoee  which  compose  mineral  mibstancei.  Of  the 
chemical  elements  known  to  eziat  in  nature,  the  foUowing  have  been 
discovered  in  the  human  bodf ,  though  it  muat  be  lomarked,  that  some  of 
them  occur  only  in  exceedingly  minute  quantity,  if  indeed  they  are 
constant  :  oxygen,  hydrogen,  carbon,  nitrogen,  phosphorus,  sulphur,  chlo- 
rine, fluorine,  potaBsium,  sodium,  calcitmi,  magnesium,  iron,  siUcon,  man- 
ganese, aluminiom,  copper. 

PrcrmtnaU  Cofulituenti. — The  ultimate  elements  do  not  directly  form  the 
textures  or  fluids  of  the  body  ;  they  first  combine  to  form  certain  com- 
pounds, and  these  appear  as  the  more  immediate  constituents  of  the  animal 
substance  ;  at  least  the  animal  tissue  or  fluid  yields  these  compounds,  and 
they  in  their  turn  are  decomposed  into  the  ultimate  elements.  Of  the 
immediate  constituents  some  ore  found  also  in  the  mineral  kingdom,  as  for 
example,  water,  chloride  of  sodium  or  common  salt,  and  carbonate  of  lime  ; 
others,  such  as  albumen,  fibrin,  and  fat,  arc  peculiar  to  organic  bodies,  and 
are  accordingly  named  the  proximate  organic  principles. 

The  animal  proximate  principles  have  the  following  leading  cbaractora  : 
They  all  contain  carbon,  oxygen,  and  hydrogen,  and  the  greater  number 
also  nitrogen  ;  they  ore  all  decomposed  by  a  rsd  heat ;  and  except- 
ing the  fatty  and  acid  principles,  they  are,  for  the  most  part,  extremely 
prone  to  putrefaction,  or  spontaneouB  decomposition,  at  least,  when  in  a 
moist  state  ;  the  chief  products  to  which  their  putrefaction  gives  rise  being 
water,  carbonic  acid,  ammonia,  and  sulphuretted,  phosphu retted,  and  carbn- 
retted  hydri^en  gasea.  The  immediate  compounds  found  in  the  solids  and 
fluids  of  the  human  body  are  the  foUowing  : 

I.  Azotiitd  Subttanea,  or  such  as  contain  nitri^en,  viz.,  albumen,  blood- 
Ebria,  muscle-fibrin  (or  syntonin),  casein,  globulin,  gelatin,  chondrin, 
extractive  soluble  in  alcohol,  extractive  soluble  in  water,  salivin,  kreatin, 
kreatinine,  pepsin,  mucns,  homy  matter  or  keratin,  pigment,  hcamatin,  pyin. 
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uran,  uric  acid,  ttippuric  acid,  iuo»iDio  acid,  earkin  (or  hypoxantliiii),  leuein, 
tf  TOBiu,  or^tiHod  biliaiy  compouudR. 

II.  Sulmtancti  deilitiilc  of  Nilrogen,  rir..,  fatty  matters  (eicept  oerobric 
acid),  glycogon  (or  animal  Htarch),  animal  glucose,  sugar  of  milk,  iiiostt, 
luetic,  formic,  and  OUilic  acids,  certain  principloa  of  the  bila. 

Some  of  lliD  aabalanis^  non  enuincratoil  rcqniro  no  fnrLbcr  tintice  in  a  work 
devoted  la  onalomj.  Of  tlio  rmL,  tbo  greater  number  will  be  explained,  oa  far  oh 
m»;  bo  DBcesurj  for  onr  purpose,  in  treaLjag  of  the  partictilsr  AoUds  or  fluids  in 
wbieh  Ihej  are  chiefly  found;  but  tbero  ore  a  few  of  more  geuorni  occurrcnee,  the 
leading  chortcteri  of  which  il  will  be  advisable  hero  to  state  ver;  briefl j,  vis. : — 

t.  Albuminoid  Princip/cj,  albumen,  ftbrin,  and  casein.  Coaguliblo— fibrin 
spontftnoounly,  albumen  by  heat,  caseiu  by  rennet  Precipitated  by  mineral 
ncids,  tannic  odd,  alcohol,  corrosive  sublimato,  subacetato  of  luad,  and 
Borcral  other  metallio  salts.  li'kcn  coagiilaM,nat  solublo  in  water,  cold  or 
hot,  unlesB  after  being  altered  by  long  boiling; ;  insoluble  in  alcohol ;  soluble 
in  alkalies  ;  soluble  iu  very  dilute  and  also  in  concentrati^d  acids  ;  the  solu- 
tions precipitated  by  red  and  yellow  prusBiateH  of  potash. 

B.  Oelitlinovg  rriitciplet,  gelatin  and  chondrin.  Ifot  dissolved  by  cold 
vater  ;  easily  soluble  in  hot  water  ;  the  solution  (at  lout  that  of  gelatin) 
congealing  when  cold.  Precipitated  by  tannic  acid,  alcohol,  ether,  and 
corroeive  sublimate,  and  not  by  the  prusaiates  of  potash.  Clioiulrin  pre- 
cipitated by  acids,  alum,  sulphate  of  alumina,  persulphate  of  iron,  and 
acetate  of  load,  which  do  not  precipitate  gelatin. 

c  Erlratjiivc  Matters,  associated  with  lactic  acid  and  Lkotates.  All  soluble 
in  water,  both  cold  and  hot  ;  some  in  water  only  ;  some  in  water  and 
rectified  spirit  ;  some  in  water,  rectified  spirit,  and  piu«  alcohol. 

D.  Futty  MaUcra.  Not  soluble  ia  water,  cold  or  hot  ;  soluble  in  ether 
and  in  hot  alcohol. 

It  bas  been  shoivn  by  Mr.  Graham,*  that  chemical  InbsUnces  may  be  dUtlngnisbcd 
into  two  classes — iho  crystaHoi'l  and  Ihe  ro/Joiii— whit^b  differ  in  several  important 
cbarnclera.  C'ryslalloid  borlies,  of  whieh  wnUir,  mo^t  Kslts  and  n-^idn,  and  augar.  muy 
be  lukcn  na  eiamjiles,  bavc  a  diBpositiou  to  aasumc  a  crvatallino  ftale  :  their  sglutions 
ste  uauully  sapid,  diffluent,  and  free  from  vi^oeity ;  tliey  readily  difHiae  iu  liqaida, 
and  pMS  llirougb  moial  organic  membranes  or  artUicial  ecpta  of  organic  matter,  snch 
OS  j^archmuiil  paper.  t'oUoida.  ou  the  other  hand,  are  eharaoteriaed  by  low  djffusibilily 
and  grcnl  indiipoBilion  to  permeate  organii;  iCpla,  ao  that  when  they  are  associated 
with  crystal!  a  ids,  Iho  latter  may  be  coiiily  aeparaled  by  difTuaion  through  a  aeptom 
into  anulhGr  fluid;  i.e,  by  "  ilialyajs."  Colloids  are,  moreover,  generally  tosteleia; 
tboy  bavQ  little  or  no  tendency  lo  cryslalliKC.  and  their  aaliition,  when  coni^ontrutcd, 
is  always,  in  a  certain  degree,  viscous  or  gummy.  Among  the  colloids  may  be 
reckoned  hydtalud  silicic  acid,  and  various  hydrated  mcLnllie  poroxidca.  slmi  albumen, 
filirin,  gobitin,  starch,  gum,  and  vegetable  and  aalmal  extractive  mattera.  Several 
subiitanees  may  eii^t  either  in  the  colloid  or  the  eryatalloid  comlilion.  In  point  of 
chftnicnt  sctivlt}'  the  eryslalieid  appears  to  be  the  more  energetic,  and  the  eol^ 
loldal  the  more  inert  form  of  matter ;  bnt  tho  colloids  posacas  an  activity  of  their 
own,  arising  out  of  their  phjaicsl  properties,  nnd  eapeeiully  their  pDuetmbilitj, 
by  which  they  become  a  medium  for  liquid  difluaioa.  like  water  itself.  .Another 
ehaneteriatio  is  their  tendency  t/i  change;  the  solution  of  liydnted  silicic  acid, 
for  instanco,  cannot  be  preserved ;  after  a  time  it  congeals.  In  this  respect  a 
liquid  colloid  might  bo  compared  l«  liquid  water  at  s  leniperal are  below  freezing, 
or  to  a  aqpematuralid  inline  solutioa.  This  dominant  tendency  of  the  par- 
ticles  of  a   ooUoid   to   eobere,  aggregate,  and   contract,  is  obrious  in  the  gradual 

*  Liiiuid  DiflTosiou  appliiil  u,  Analjiii^— Phil,  Trans.,  ISdl. 
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thickening  of  the  liquid  and  its  conTenion  into  a  jelly ;  and  in  the  jellj  It«elf  the 
contiacLioQ  itill  proceeds,  caosing  leparation  of  water,  and  diriaion  into  a  etol  and 
bemnL  Their  permeability  to  flnitlti,  their  ready  capability  of  physical  chaogei, 
and  their  compaisliTe  chemical  inertness,  are  properties  by  which  colloid  bodies  seem 
fitted  to  fonn  organised  struetares,  and  to  take  part  in  the  pr(H:e«es  of  the  liring 
economy.  In  a  recent  research,*  Hr.  Graham  has  found  Uiat  silicie  acid  may 
combine  both  In  a  diasolred  and  in  a  gelalinoas  state  with  a  rariety  of  lery  diOerent 
flnidx  withant  nndergoing  alteration;  and  presuming  that  the  organic  colloids  are 
inTeslai  with  similar  wide  powers  of  combination,  he  remarks  that  the  capacity  of  a 
ntaN  of  gelatinoos  silicic  acid  to  assume  alcohol,  or  even  oleiu,  withoat  disintegration 
or  alteration  of  fonn,  and  to  jicld  it  np  again  in  &Tour  of  some  other  snbatitnted 
flnid,  may  perhaps  afford  a  cine  to  the  penetration  of  tbe  colloid  matter  of  animal 
nembi»ne  by  btty  and  other  bodies  insoluble  in  water;  and  moreover,  tbat  the 
existence  a! fluid  componnds  of  silicic  sdd  of  a  like  natore,  suggests  the  possibility  of 
the  formation  of  a  compound  of  colloid  albumen  with  olein,  solnble  also  and  capable 
of  circulating  with  the  blood. 

The  important  relation  which  this  new  chemical  doctrine  bears  to  the  conatitntion 
and  organic  processes  of  tbe  animal  body,  has  appeared  1«  justify  the  introduction  of 
tbe  present  notice  of  it;  for  farther  infoimation  the  reader  is  referred  to  the  sources 
already  dt«d. 

TIUL    FSOFBBTIKB    OF    THX    TEXTCKEB. 

Of  the  phenomena  exhibited  by  living  bodiea,  there  are  nuuaj  wbicb,  in 
the  present  state  of  knowledge,  cannot  be  referred  to  the  operation  of  mj 
of  the  forces  which  manifest  themselves  in  inoigaiiic  natuie  ;  thef  are 
therefore  Bscribed  to  certain  powers,  endowmente,  or  properties,  which  so 
far  as  known,  are  peculiar  to  living  bodies,  and  ore  aocordinglj'  named 
'*  vital  properties."  Theae  vital  properties  are  called  into  play  by  various 
stimuli,  external  and  internal,  physical,  chemical,  and  mental  ;  and  the 
assemblage  of  actions  thence  resulting  has  been  designated  by  the  term 
"life."  The  words  "life"  and  "vitality"  are  often  also  employed  to 
signify  a  dngle  principle,  force,  or  agent,  which  has  been  regarded  as  the 
conunon  sonrce  of  all  vital  properties,  and  the  common  cause  of  all  vital 
actions. 

As  ordinary  pfayaieal  forces,  such  as  mechanical  motion,  heat,  eleetridty,  chemical 

action,  and  tbe  like,  although  differing  from  each  other  in  specific  character  and  mode 
of  operation,  are  nevertheless  shown  to  be  mutually  convertible  and  equivalent,  and 
are  held  to  be  but  different  modificstiooe  of  one  and  the  same  common  force  or 
energy,  so  it  may  in  like  manner  come  to  be  shown  that  vital  action  is  similarly 
related  to  the  physical  forces  as  they  are  related  to  each  other,  and  is  also  a  mani- 
festation, under  conditions  spetual  to  the  living  economy,  of  the  same  common 
energy. 

1.  Atnm^atiw  Force. — Of  the  vital  properties,  there  is  one  which  is 
nniveivsl  in  its  existence  among  organised  beings,  namely,  the  property, 
with  which  all  snch  beings  are  endowed,  of  converting  into  their  own  snb- 
atance,  or  "  assimilating,"  alimentary  matter.  The  operation  of  this  power 
is  seen  in  the  continoal  renovation  of  the  materials  of  the  body  by  nutri- 
tion, and  in  the  increase  and  extension  of  the  organised  subatonce,  which 
necessarily  takes  place  in  growth  and  reproduction  ;  it  manifests  itself, 
moreover,  in  individnaJ  textures  as  well  as  in  the  entire  organism.  It  has 
been    caUed    the    "  ussimilative    force   or    property,"    "  organising   force," 

•  On  ths  Propertiaa  of  ailicic  Acid  and  otber  Analogous  Colloidal  aubstanoes) — Pro- 
ceedings of  the  Boyal  SoMety,  Juue   ISth,  IBM. 
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"  plastic  force,"  and  is  known  iJbo  hy  various  other  Domes.  But  in  reftlitf 
the  procosg  of  assimilation  producus  tiro  difTerent  effects  on  the  matter 
assiiuilitted  :  Grst,  the  nutrient  materia],  previously  in  a  liquid  or  amorpboua 
condition,  acquires  cletonniiiate  form  ;  and  secondly,  it  may,  nnJ  commonly 
does,  nndergo  more  or  lasa  change  in  iU  chemical  qualities.  Such  being 
the  case,  it  eeoms  rensoimblo,  in  tlie  mean  time,  to  refer  these  two  changes 
to  the  operatiou  of  two  distinct  ftg^ncioa,  and,  with  Schwann,  to  reiervo 
the  name  of  "  plastic "  force  for  that  which  gives  to  matter  a  definite 
organic  form  ;  the  other,  which  he  proposes  to  call  "  meta,boUc,''  beiag 
already  gunernlly  named  "rital  nffiuity."  Respecting  the  last-named  agency, 
however,  it  has  been  long  Bince  remarked,  that  altbongh  the  products  of 
chemical  changes  in  living  iKxlies  for  the  moat  part  differ  from  those  appear- 
ing in  the  inorganic  world,  the  difference  is  nevertheless  to  bo  ascribed,  not 
to  a  peculiar  or  eicluiively  vital  affinity  different  from  ordinary  chemic-il 
affinity,  but  to  common  choniical  aftiuily  operating  in  circumstances  or  con- 
ditions which  present  themselves  in  liviug  bodies  only. 

2.  Vital  Cmilractililii. — When  a  muscle,  or  a  tissue  containing  muscular 
fibres,  is  exposed  in  an  animal  duriug  life,  or  soon  after  death,  and  ^patched 
with  the  point  of  a  knife,  it  contracts  or  shortens  itself;  nud  the  property 
of  thus  visibly  contracting  oD  the  application  of  n  stimulus  is  named  "  vital 
contractility,"  or  "irritability,"  ii\  the  restricted  sense  of  this  latter  term. 
The  property  in  question  may  be  called  into  play  by  various  other  stimuli 
besides  tbtt  of  mechanical  irritation  —especially  by  electricity,  the  sudden 
application  of  heat  or  cold,  salt,  and-  various  other  chemical  agents  of  an 
acrid  character,  and,  in  a  large  class  of  muscles,  by  the  exercise  of  the  will, 
or  by  involuntary  mental  stiniuU. 

The  evidence  that  a  tissue  possesses  vital  contractility  is  derived,  of 
course,  from  the  fact  of  its  contracting  on  the  application  of  a  stimulus. 
JJochanicftl  irritation,  as  scratching  with  a  sharp  point,  or  slightly  piui'hing 
with  the  forceps,  electricity  obtained  from  a  piece  of  copper  and  iv  piece  of 
aijic,  or  from  a  larger  apparatus  if  necessary,  and  the  sudden  application  of 
cold,  arc  the  atimuU  most  commonly  applied.  Heat,  when  of  certain 
intensity,  ia  apt  to  cause  permanent  shrinking  of  the  tissue,  or  "crispalion," 
OS  it  has  been  called,  which,  though  quite  different  in  nature  from  vital 
contraction,  might  yet  be  mistakcu  for  it  ;  and  the  same  may  happen  with 
acids  iind  some  other  chemical  agents,  when  employed  in  a  concentrated  elate ; 
in  using  such  Htimulouts,  therefore,  care  abould  bo  taken  to  avoid  this  aource 
of  deception. 

3.  Via  Nercoia, — Tlio  alimulus  which  eicitos  contraction  may  bo  applied 
either  directly  to  the  muscle,  or  to  the  nerves  entering  it,  which  then  com- 
municate the  effect  to  the  muscular  fibre,  and  it  is  in  the  latter  mode  that 
the  voluntary  or  other  mental  stimuli  are  transmitted  to  muscles  from  the 
brain.  Moreover,  a  muscle  may  be  excited  to  contract  by  irritation  of  a 
nerve  not  directly  connected  with  it.  The  stimulus,  in  this  cose,  is  fir«t 
oonducted  by  the  nerve  irritated,  to  the  brain  or  spinal  curd ;  it  is  then, 
without  participation  of  the  will,  and  even  without  consciousness,  transferred 
to  another  nerve,  by  which  it  ia  conveyed  to  the  muscle,  and  thus  at  length 
excites  mu.icuUr  cootraction.  The  property  of  nerves  by  which  they 
convey  stimuli  to  musclcfi,  whether  directly,  as  in  tho  case  of  muscular 
nerves,  or  ciiouitously,  as  in  tho  case  lost  inatancod,  is  luuned  the  "  vis 
nervosa." 

4.  Stjunhilily. — We  become  conscioua  of  impressions  made  on  various 
porta  of  the  hudy,  both  exterual  nud  iateTnol,  by  tho  faculty  of  seusiktiou  j 
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Mid  tbe   puis   or   teitnres,   hnpreseionB  on  which  are  f«lt,  ore  said  to  be 
•enaible,  or  to  poBsea*  the  vital  property  of  "  Miuibilitj." 

This  property  inuiifeato  itself  in  very  differeat  degrees  io  different  parts  ; 
from  the  hairs  and  nails,  which  indeed  are  absolutely  insensible,  to  the  skin 
of  the  points  of  the  fingers,  the  eiqubite  seusibititj  of  which  is  vrell  known. 
But  senubility  is  a  property  which  really  depends  on  the  brain  and  nerves, 
and  the  different  tissues  owe  what  sensibility  they  possess  to  the  sentient 
nerroa  which  are  distribnted  to  them.  Hence  it  is  lost  iu  parts  severed 
from  the  body,  and  it  may  be  immediately  extinsnished  in  a  part,  by 
dividing  or  tying  the  nerves  so  as  to  cut  off  its  (»nueotion  with  the  brain. 

It  thns  appears  that  the  nerves  urve  to  eondact  impiesaions  to  the  biain,  which 
give  rise  to  seniatiOD,  and  also  to  convey  atimnti  to  the  maacles,  which  excite 
motiOD;  sud  it  is  not  improbable  that,  in  both  tliese  cases,  the  conductive  property 
exercised  by  the  neiTOiu  cords  may  be  the  oune,  the  difference  of  effect  depending  on 
this,  that  in  the  one  case  the  impresaion  is  carried  npwards  to  the  sensorial  part  of 
the  biaia,  and  in  the  other  dowawards  to  an  irritable  tisane,  which  it  causes  to 
contract ;  the  atimntas  in  the  IsCUtr  case  either  having  originated  in  the  brain,  as  in 
tbe  iostance  of  volontary  motion,  or  barioK  been  Snt  conducted  upwards,  by  an 
aETerent  nerve,  to  the  part  of  the  eerebro-spinsl  centre  devoted  to  eicitaliOD,  and  then 
tntosfeired  to  an  efferent  dt  mnscalar  nerve,  along  which  it  travels  to  tbe  mnacle.  If 
this  view  be  correct,  the  power  by  which  the  nerves  conduct  sensorial  impressions 
and  the  before-mentioned  "vis  nervosa"  are  one  and  tbe  eame  vital  property;  the 
difference  of  the  effects  re«nlliog  from  its  exercise,  and,  consequently,  the  difference 
in  fuactioD  of  senMrial  ind  raotorial  nenes,  being  dne  psrtty  to  tho  different  nature 
of  the  stimuli  applied,  but  especially  to  a  difference  in  the  susceptibility  and  mods  of 
leaction  of  the  DigaDt  to  which  tbe  stimuli  are  conveyed. 
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The  tissues  of  organised  bodies,  however  diversified  they  may  nlttmately 
become,  show  a  wonderful  uniformity  in  their  primordial  condition.  From 
researches  which  have  been  made  with  the  microscope,  especially  during  the 
last  few  years,  it  has  been  ascertained  that  the  different  organised  structures 
found  in  plants,  and  to  a  certain  extent,  also  those  of  animals,  originate  by 
means  of  minute  corpuscles,  which,  having  for  the  most  part  a  vesicular 
structure,  have  been  named  cells.  These  so-called  cells,  remaining  as  sepa- 
rate corpuscles  in  the  fluids,  and  grouped  together  in  the  solids,  persisting 
in  some  cases  with  but  little  change,  in  others  undergoing  a  partial  or 
thorough  transformation,  produce  the  varieties  of  form  and  structure  met 
with  in  the  animal  and  vegetable  textures.  Nay,  the  germ  from  which  an 
animal  originally  springe,  so  far  at  least  as  it  has  been  recognised  under  a 
distinct  form,  appears  as  a  cell ;  and  the  embryo,  is  its  earliest  stages,  is 
but  a  cluster  of  cells  produced  apparently  from  that  primordial  one  ;  no 
distinction  of  texture  iMing  seen  till  the  process  of  transformation  of  the 
cells  has  b^nui' 

No  branch  of  knowledge  can  be  said  to  be  complete  ;  but,  even  now  that 
a  quarter  of  a  century  has  elapsed  since  the  promulgation  of  the  cell- 
doctrine,  there  is,  perhaps,  none  which  can  be  more  justly  regarded  as  in  a 
state  of  progress  than  that  which  relates  to  the  origin  and  development  of 
the  textures,  and  much  of  the  cuirent  opinion  on  the  subject  is  uncertain, 
and  most  be  received  with  caution.  In  these  circumstances,  in  order  both 
to  facilitate  the  exposition,  and  to  explain  to  the  reader  more  fully  the 
groundwork    of  tho   doctrines  in  question,    we  shall  begin  with  a  ahcwt 
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jwcount  of  the  devolopiuout  of  the  tissues  of  vegutikblu) ;  fur  it  wils  id  codhc- 
queiiDO  of  tbe  discovuriea  luvlu  in  t,hu  v^eUble  kiugiloui  thut  tUo  bappy 
idea  oruso  of  applying  the  principle  of  ccll-iJorolopiueiit  to  oxpMa  the 
fomintiuu  of  Animal  Btructures,  nnd  tbty  Btill  alTord.  iaiportnnt  &id  in  the 
study  of  that,  as  yet,  more  obscure  proaess. 


ouTUXB  OP  THX  roRHATioit  or  vboxiaelx  BTBuortntK. 


Fig.  I. 


Pifr    I. — [jDDL«iT«B   C«1LB   FROW    A 

Sl-i,biicb  Root;    KaanirUQ  '2W  uu- 
MnKHe  (Sohwuin}. 


When  a  thin  slice  from  the  succulent  part  of  a  plant  is  viewod  uuder  the 
microscope,  it  is  seen  to  cotudst  chJeSy  or  entirely  of  a  multitude  of  vesicles 
adheriug  together,  of  a  rounded  or  angular  fonn,    and   containing   various 

ouloured  or  colourlesa  matters  in  their 
Ulterior ;  these  ore  the  elementary 
cells  (fig.  l;  fig.  tt..'=).  These  cells 
are  BO  constructed  that  thoLr  walls  are 
in  close  appoaitiou,  or  are  seporateii 
only  by  an  intercellular  Bubstauoe, 
which,  acoordiug  to  Hugo  von  Mohl,* 
has  BO  great  a  siiailarity  to  tha  aub- 
stance  of  the  ceU- walls  that  it  ia  oftea  im- 
poseible,  even  with  the  aid  of  cheaiicol 
ro-agouts,  to  discover  a  line  of  douiar- 
cation  between  them.  That  eminent 
phytologist  BUpposcB  that  within  what 
is  commonly  calloJ  the  cull- wall  there 
exists  an  extremely  delicate  mem- 
brane, constituting  an  interior  vesicle, 
which  he  names  the  "Primordial  utricle."  This  is  in  most  cases  so  closely 
applied  to  the  exterior  wall  as  to  be  undistingimhable  ;  but  in  young  cells, 
and  in  those  of  strictly  cellular  plantB,  Buch  na  the  Algns,  &o.,  during  the 
whole  of  their  existence  it  may,  according  to  Mohl,  be  separated  by  treating 
the  tiseue  with  alcohol,  or  hydrochloric  or  nitric  acid,  and  tlien  the  interior 
vesicle  appears  shriveUed  up  and  separated  from  the  wall  of  the  cavity. 
But  the  reality  of  the  alleged  primordial  utricle  has  been  called  in  question, 
and  the  supposed  internal  membrane  is  held  to  be  merely  the  limiting  sur- 
face of  the  cell-contents  shrunk  away  from  the  iusiile  of  the  containing 
cavity,  and  perhaps  somewhat  eonsohdated  and  doflned  by  the  re-ageuta 
employed.  Still,  whether  the  ooll-contents  have  a  veaicidar  limiting  mem- 
brane or  not,  they  originally  present  a  marked  contrast  in  chenticaj  nature 
to  the  containing  cell-wall  and  inter- cellular  sutietauce,  and  would  appear  to 
fulfil  a  different  purpose  in  the  process  of  ti-ssue  deveiopment.t 

Besides  such  cells,  phienogamous  ot  tloworing  p>Ianta  contain  tubes, 
vowels,  and  other  forma  of  tissue  (fig.  ii.,'  '■)  ;  but  a  grent  many  plants  of 
the  clasa  cryptogntDia  ore  composed  entirely  of  colls,  variously  modified,  it 
is  true,  to  suit  their  several  destinations,  but  fundamentally  the  same 
throughout  ;  uay,  there  ore  certain  very  simple  modes  of  vegetable  eiisteuce, 
in  which  a  single  cell  may  constitute  an  entire  plant,  as  in  the  well-known 
green  powdery  crust  which  coats  over  the  trunks  of  trees,  damp  walls,  and 


•   Die  vegetal'illMlic  Zello  ;  w  Eogliih  Irannlation  by  Benfrey. 
t  Sre  tLB  intcresliDg  diacuiiiioa  ot  this  lubjcct  b;  Ur.  Huilej  in  the  British  and 
FureigD  Medical  Ucricw  (or  1S&3. 
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itlbcr  moist  Eurfncea.  Id  llila  last  case,  a  umpb  deUcbed  0<>U  exciWMC  tho 
functions  of  an  eatira  iodepcudent  org4ni9ia,  imbiLing  nuJ  elnbontting 
extmneous  matter,  extcndiDg  iiacU  by  tho  process  of  grotrtli,  aod  continuing 
its  epecios  hy  geoerating  other  cella  of  the  uuDe  kiod.  Even  in  the  ntfgro- 
gkted  Btate  iii  which  the  mils  exist  in  vegetables  of  a  higbur  onl«r,  eooli  oell 
still,  to  a  oertoin  extant,  excruiaes  it)  fuactiim)  as  a  diitinot  ludividiial  ;  bnt 
it  is  nuir  subject  to  DODiliUona  nriidDg  tnun  its  coaueation  with  the  other 
parts  of  the  plAOt  to  whitdi  it  beloDgs,  mid  ia  modo  to  act  iu  harmonj'  iritb 
tbe  otber  cells  vith  which  it  is  uasociatoJ,  ia  miu littering  to  the  neoeHitia* 
of  the  greater  organism  of  which  tbej  are  joint  muiubers.  These  elemeiituy 
parU  are  therefore  not  simply  congregated  into  a  maas,  but  combined  to 
produce  a  regiiUrly  orgaiused  struoture  ;  juxt  as  men  in  lui  army  are  aot 
gathered  ptomiscuouaty,  a*  in  a  mure  i^tiwd,  bat  are  regularly  combbed  for 
a  joint  object,  and  made  to  work  in  concert  for  the  attunmcnt  of  it ;  Unng 
and  acting  as  individuals,  but  subject  to  tnntanl  aud  gducrul  ooDtrol. 

Now  the  varied  fonuH  of  timue  found  in  tbe  higher  order*  of  plauta  do 
not  exist  in  them  from  the  beginning  ;  they  ore  derived  from  cells.  The 
ombryo  plant,  like  tho  embryo  auimal,  is  in  it«  early  stages  entirely  formed 
of  oelli,  and  these  of  a  very  simple  and  uniform  choraotor  ;  and  it  is  by  a 
tnuisformatioo  of  some  of  these  cells  iu  the  further  progress  of  development 
that  tbe  other  tisanes,  as  well  as  the  sevoraJ  vorietiua  of  cellular  tissue  itself, 
ore  pro<)ucai.  The  prinoiiul  modes,  as  for  sa  yot  known,  in  which  vegetable 
cells  are  (Jionged,  are  the  following. 

1.  The  cells  may  inureue  in  sixe  ;  simply,  or  along  with  some  of  the 
other  changes  to  bu  immediately  di-scribod. 

ii.  They  jilter  ia  eli'ipo.  Ctills  have  orij^tially  a  spLoroido!  or  rounded 
figure  ;  and  vtbeu  ia  the  |)r<%re»>s  of  growth  they  increaau  uqiially,  or  nearly 
so,  in  every  direeticn,  aud  meet  with  no  olistacle,  thoy  riU'uu  tbt^ir  rounded 
form.      When    they   meet   with   other    cells   extending  themselves   in   like 


PSg.n. 


Pig.  IIL 


Fig,  IL — TtXTcaaa  sten  in  t  LusaiTODiiiL  Sr<r:oii  or  tbi  Lsu-SuLt  ar  t 

FLOWSJIIBO   rLiKT. 
Kg.  ni.— SlILllM  VMlTiBUI   CtLIA. 

loaDoer,  they  acquire  a  polyhedral  figure  (fig.iL,'  ^,  by  mutnol  prearare  of 
their  sjilea.  When  the  growth  takes  place  more  in  one  direction  than  iu 
iwiotbur,  they  become  flattoned,  or  thoy  elongate  and  acquire  a  prismatic, 
fosiTona,  or  tubular  shnpe  (fig.  ii.,"*).  Sometimes,  as  in  the  cummou 
nub,  they  assume  a  atarlike  figure,  by  mutiiul  adhesion  of  their  w&Us  at 
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certJiiQ  points,  wliilst  thoy  retire  from  each  otlier  elaewhoro,  bo  m  to  lunvo 
radiatiue  bruiches  connected  wltb  the  points  of  similar  mys  from  adjaceot 
celta  ('Sg.  III.), 

3.  Tho  cells  conloijco  with  Adjoining  cells,  and  open  into  them.  In  thia 
way  a  aeries  of  olon^ated  cells  placed  end  to  end  may  open  into  one  auothiM' 
by  absorption  of  their  coheting  membranes,  and  give  riise  to  a  tubulur 
vessel. 

4.  Changes  tako  place  in  the  substance  and  in  the  contents  of  the  cells. 
These  changes  may  be  chemical,  as  in  the  cciUTersion  of  starch  into  guoi, 
sugar,  and  juUy,  and  in  the  production  of  various  colourfd  matters,  ossentiul 
oiLi,  and  the  like.  Or  they  may  affect  the  form  and  arrangement  of  the 
contained  substancea  ;  thus,  the  contents  of  the  cell  very  frequently  assume 
the  form  of  granules,  or  spherules,  of  Tarious  sises  ;  at  other  timoa  the  con- 
tained matter,  suffering  at  the  same  time  a  change  in  its  chemical  nature 
and  in  consistency,  is  deposited  on  the  inner  surface  of  ihe  cuU-wall,  bo  as 
to  thicken  and  strengthen  it.  Such  "secondary  deposits,"  as  tbey  ore 
termed  by  botanists,  usually  occur  in  successive  strnta,  and  the  dciiosition 
may  go  on  till  the  cavity  of  the  cell  is  nearly  or  complet^'ly  filled  up  (fig.  iv.). 
It  is  in  this  way  that  the  woody  fibm  and  other  hard  tissues  of  the  plant 
are  formed.  It  farther  appears  that  the  parliulea  of  each  layer  are  disposed 
in  lines,  running  spirally  round  the  cell  In  place  of  forming  a  continnoua 
layer,  these  sucondary  depOBits  may  leave  little  spots  of  tbo  cell-wall  un- 
covered., or  loKS  thickly  covered,  and  thus  give  rise  to  what  is  named  pitted 

tissue  (fig.  II.,*)  ;  or  tlmy  may  asHume  the  form  of  a 

Blender  fibre  orband,  single,  double,  or  multiple,  running 

^fk  ^^       in   a  spiral  mtmner  along  the  inside  of  the  cavity,  or 

iJfl^Bt      forming  a  aeriea  of  sepnrate  rings  or  hoops,  as  in  spiral 

tV^^^BBl        and  annular   vessels  (fig.   ii.,').      New  matter  may  be 

^^^^^^         absorbed  or  imbibed  into   the   cells  ;    or  a   portion   of 

their  altered  and  oiabomted   contents  may  escape  as  a 

secretion,  either  by  transudation  tlirough  the  cell-wall, 

or  by  rupture  or  absorption  of  the  membrane.      Lastly, 

in  certain  circuzn^^mccs,  cells  may  1)e  wholly  or  partially 

removed  by  absorption  of  their  substance, 

6.   Colls  may  produce  or  generate  neut   cells.      The   mode   in   which  this 

lakes  place  will  be  immediately  couaidered,   in  speaking  of  the   origin  of 

animal  cella. 


Fig.  IV. 


Pig.  IV.  —  Cunsa 
SacTioK  or  Lichrous 
Culls  oasTAiiiiia 
Stkitifiid  Diiwsit. 


roKtunoK  or  thk  akiuai.  thctures. 

Passing  now  to  the  development  of  the  animal  tissues,  it  may  first  be 
remarked  generally,  that  in  some  instances  the  process  exhibits  an  obvious 
analogy  with  that  which  takes  place  in  vegetables  ;  for  certain  of  the  animal 
tissues,  in  their  earlier  conditions,  appear  in  form  of  a  congeries  of  cells, 
almost  entirely  resembling  the  vegetable  cells,  and,  in  their  subaequent 
transfiirmations,  pass  through  a  scries  of  changos  in  many  respects  parallel 
to  some  of  those  which  occur  in  the  progress  of  vegetable  duvolopment. 
Cartilage  aUbrds  a  good  eiomiilo  of  this.  Figures  v.  and  vi.,  a,  are 
magnified  representations  of  cartilage  in  its  early  coudition  ;  and  whoever 
compares  thorn  with  the  appearance  of  vegetable  cells,  shown  in  figures  i,  and 
n.,  must  at  once  be  struck  with  the  resemblance.  Fig.  vt.,  n  and  c,  shows 
the  Bubso{|ucut  chiiiigos  on  the  iirimary  cells  of  corlilngo  ;  tlie  parictes  nra 
Hvon  lo  have  become  thickened  by  deposit  of  fresh  material,   and  the  mass 
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Fig.  T. 


between  the  atTitiee  ia  increUBt).  Now,  although  in  cerbun  cues  it  wonU 
■eem  th&t  this  incrcMe  iM  in  part  dae  to  deposit  of  intennediate  mfaatanc* 
independently  of  the  coalescence  of 
thiokened  oell-wolls,  yet  the  proceis  on 
the  whole  may  be  not  unaptly  com- 
pared with  the  formation  of  the  hard 
(inoea  of  plants  from  the  thickened 
■idea  of  vegetable  cells.  Again,  during 
the  growth  of  moat  cartilaget  the  cella 
increase  in  nnmber,  new  ones  being 
formed  within  the  old,  aa  happens  in 
many  Tegetable  stmctores, 

Hie  instance  now  giTen,  and  othera 
to  the  same  effect,  which  will  be  men- 
tioned  aa  we  proceed,  tend  to  show  a 
certain  fondamentfll  resemblance  in  the 
procena  of  textural  development  in  the 
two  kingdoms  ;  but,  when  we  come  to 
inquire  into  the  Tarious  modiScations 
which  that  process  exhibits  in  the 
foimation  of  particalar  textures,  we  encounter  serious  difficulties.  Hie 
phenomena  are  sometimes  difficult  to  observe,  and,  when  recognised,  are 
perhaps  msceptible  of  more  than  one  interpretation  ;  hence  have  arisen  con* 


Fig.  T.  — Stctiow  of  1  Ba*»OBUL 

ClKTILAOI     or     1    TlDPOLI,      BBD«1R<I 

taa  BisLT  (^oMMTioa  ar  thi  Cillb  ; 
kAasiiiiD  4S0  cumnis  (Scturann). 


Fig.  VI.  — CiHtiuaa  or 
THs  Bkakchul  Bit  or 
1  Fish  {(^priAui  ery- 
Ikraphihaliaai}  IN  DII- 
nani  Stjian  or 
Advaicihiht  ;    kioki- 

riKD      450      DUMITiaS 
(Sdnrann). 


flicting  statements  of  fact,  and  difierences  of  opinion,  at  present  irreconcile- 
able,  which  future  inquiry  alone  can  rectify,  and  which  in  the  mean  time 
offer  seriouE  obetoclea  to  an  attempt  at  generalisation.  In  what  follows, 
nothing  more  is  intended  than  to  biing  together,  under  a  few  headx,  the 
more  general  fiicts  aa  yet  made  knovn  respecting  the  formation  of  the 
animal  textures,  in  so  &r  aa  this  may  be  done  without  too  much  anticipating 
details,  which  can  only  be  suitably  and  intelligibly  given  in  the  special 
history  of  each  teitnre. 

^rucfurt  of  Cdit, — A  vegetable  cell  consixts  of,  1.  a  containing  wall  or 
envelope,  surrounding  and  enclosing  tbe  other  parte,  and  named,  from  the 
nature  of  tbe  substance  of  which  it  is  composed,  the  ctUuloie  wall  (fig.  vil, 
a,  a')  ;  2.  tbe  all  eontentt — Bnid,  slimy,  or  of  mixed  nature  (b) ;  3.  the 
nvcUvt  (e),  a  rounded  corpuscle  situated  somewhere  is  the  interior,  which 
however  disappears  from  many  vegetable  cella  when  they  have  reached 
maturity.  In  the  nucleus  are  commonly  to  be  seen  ono  (e)  or  two  (o'), 
imrely  more,  minute  spots  named  niideolt.  Further,  some  phytologtsts 
maintain  that  wiUiin  the  cell-wsU,  and  distinct  from  it,  there  is  a  delicate 
membrane  or  film  immediately  inclosing  the  cell-contents,  the  prirTiordial 
virielt  ;  but  although  the  semblance  of  such  on  interior  inveloping  film  may 
he  brought  into  view  by  the  application  of  certain  re-agents  (aa  at  d),  its 
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existence  as  a  ntitiml  etructuro  is  (na  already  remtirked,  p.  x)  at  best  but 
doubtfuL 

Kg.  vn.  Pig.  Tin. 


Tig.  TO. — Dr*o»4ii  of  VKaBTiBta  Cells, 
^  o^  cellnloM  (rail ;  b,  oeU-ooBl«Dta ;  e,  <i,  oucleoa ;  d,  amtenU  ilinuilc  away  &vm 

Pig,  Vin. — DuoiuH  or  AFiHiL  Celu  (of  ClBTILtai). 
a,  a',  capmie  ;  h,  oel] -posleiiU ;  c,  audeus',  d,  ceU'Watanta  ihrnnlc  nwa;  fruni  tlic 
Fspaulc. 

CertAin  atiimnl  i^lls  liave  a  atnicture  comformable  throughout  with  thai 
just  indicfitod  as  liulougiug  to  vegetable  cells.  Thus,  the  rartihkge  cell  has 
an  outer  onrelopo  or  tajimle  (fig.  Vlll. ,  a,  a'),  not  inileeJ  composed  of  cellulosu 
but  of  oiiiinul  matter,  comparable  nevortlieleEe  irith  the  vegetable  ceUuloso- 
wall,  aud  in  like  manner  continuous  with  the  iotorculliilar  suhstance.  Tlie 
cell-conteota  (fc),  nucleus  (c),  and  nucleolus  or  nucluoli,  cortBspond.  Finally, 
it  has  been  held  that  thoro  ia  here  also  a  fine  interior  envelope  oorreBpoud- 
ing  to  the  primordial  utricle  of  tho  vegetable  cell,  and  it  may  be  added  that 
the  agreemeut  extends  to  the  doubt  entertained  of  the  reality  of  such  a 
membrane  in  either  case. 

But  monyauimat  cells  have  so  exterior  capeole  answering  to  the  cellulose 
vegetable  cell-wall,  and  accordingly  reproscnt  only  the  parts  of  tJie  vegetable 
cell  which  are  within  that  enclosure  ;  that  is,  the  nucleus  and  the  mass  of 
cell- con  tents.  The  chyle-  lymph-  and  pale  blood-corpuscles,  the  mucua- 
nnd  saliviiiy  oorpusclea,  and  the  cells  that  first  appear  in  tie  embryo,  may 
be  adduced  as  examples.  Some  cells  of  this  description  hare  or  acquire  a 
Ene  membranous  envelope  closely  inveatii>g  their  surface,  aud  corres]>ODdiug 
to  the  supposed  primordial  utricle  ;  but  many  of  them  appear  to  be  naked, 
and  to  consist  of  a  nucleus  surrounded  by  a  mass  of  soft  matter — the  so- 
called  cell-contents — often  containing  soUd  granules  which  are  heM  together 
by  a  tenacious  substance.  In  these  cases  tho  matter  nt  the  surfaoo  is  more 
cotideuacd  than  in  the  interior,  where  not  unfrerjuuntly  it  la  more  or  less 
fluid.  There  is  moreover  a  well-defined  superficial  outline,  but  there  is 
wanting  an  internal  contour-line  marlting  off  on  envelope  distinct  from  tho 
contained  substance.  SucU  bodies,  it  is  true,  may  sometimes  show  appear- 
ances indicating  tho  presence  of  an  envelope,  when  they  arc  treated  with 
certain  chemical  ra-agenls  ;  but  in  such  cases  the  apparent  envelope  may  be 
produced  by  the  action  of  the  Bubstances  employed.  At  tho  same  tiine  it 
must  be  borne  in  mind  that  various  cells  which  in  their  young  state  have  no 
envelope,  distinctly  acquire  one  at  a  later  stage  of  their  existence  ;  and 
this  occurrence  is  especi.ilij  to  be  obsen'ed  in  cells  which  are  dcKtineiJ  lo 
form   consieteut  structures,   such  as  epidermis  and  epithelium.      lu   these 
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lcaM«  the  joungor  and  more  dceply-goatad  oells  have  no  envelope,  bat  acquire 

loDC  liefore  taking  their  place  in  the  more  Buparficial  firm  Inyora.* 

I       The  envelope,  when  present  is  thin,  transpiuvut,  hotnogoueoiis,  Oeiiblu, 

I  &n<l  permiutblt!   to   fluiiLi.      The   coatentn  liiffur  greatly  in  dilTerent  culls  ; 

t  but  in  thoee  that  form  the  firat  foundation  of  the  tutanes  and  organs  in 

I  the  embryo,  in  young  cells  generally,  and  in  some  cells  throughout   their 

p-ivhole   existence,   the  contained  matter   is  a   peculiar   scmiiluid  iubstauce, 

i  named  prolopttum,  and  granuhkr  particlea,  mostly  of  a  fatty  notiire,  donsely 

I  or  apuin^y  mixed  with  it.      The  protoplasm  is  transparent,  colourless,  not 

[  diffluent,  but  tenacious  and  slimy,  and   under  bigb   magnifying  powers  is 

I  aeen    to   contain   very   fine   moloculea.       In   obemical   propertie*   it   agrees 

generally  nith  albuminoid  bodieg,   but  in   many  animal  cells  it  doubtless 

also  includes  other  organic  prindplcs,   especially  fat   and    glycogenous   or 

amyloid   niatter.      Tbe    protoplasm    b    endowed    with    remarkable   ponera 

of   coutractioQ    and    moiion,    to    be    afterwards   referred   to.      But,    while 

oertnin    cells,    as   alruady    said,   retain   their  primary    constitution,    others 

aoquiie  very  different   matters :    many   contain   mucus  ;    thi>   fat-calls   are 

\  filled  with  oil  ;  the  cells  of  glands  include  thq  characteriatio  ingredients  of 

I  the  MeretiriDB  ;  the  eiibstnnce  of  the  red  blood-cells  is  colonred,  and  certain 

I  cells  are  filled  with  particles  of  pigment.-   Very  commonly  in  vegetable  cells 

I  the  protoplasm  occupies  bat  a  small  part  of  the  space  within,  while  the  re> 

I  maiader  is  filled  with  watery  fiuid  wtlh  which  the  protoplasm  does  not  mingle. 

I        f  »ee  JVticfei. — Besides  the  bodies  vp"Mch  have  been  called  obUb,  corpuscles 

I  having  all  the  characters  of  cell-nuclei  eiist  abundantly  in  various  tissues, 

[  such  as  the  meu-branoas  walls  of  the  capillaries,  the  sheaths  of  nerve-fibres, 

I  muBCulnr  fibres,  Ac.      But  in  some  of  these  cases  it  is  obvious,  in   others 

I  highly  probable,  that  the  nuclei  are  associated  with  a   certain   amount  of 

I  protoplasm,  although  not  in  the  usual  mass  and  form  of  a  cell. 

I       Proditetion  vf  Cells. — Consistently   with  the  present   state  of  knowledge 

f  on  thiasDhJect,  the  following  may  be  assigned  as  the  several  modes  in  which 

cella  and  nuclei  are  observed  to  be  produced  in  the  animal  systora  ;  but 

I  while  the  process  varies  in  outward  conditions  in  each  of  those  cases,  it  can 

t  scarcely  be  doubted  that  it  will  prove  to  be  intrinsically  and  fundamentally 

the  tame  in  alL 

a.   In  the  Oeiim.  — The   ovum  may  be  regarded  as   a   call   derived   from 
}  the    parent.      In    nmmmaha    (fig.  IX.,  a),    it  has    a  transparent  but    stout 
external  membrane  (a)  ;  within  this  is   the   yellc  (h),  corresponding  to  the 
cell  •contents ;    in  the  yclIc   is  the  germinal   vesicle  (c),  including  the  ger- 
minal spot  (monila  germinalica),  which  are  comparable,  respectively,  to  the 
nucleus    and    nucleolus.      The   yelk    consists   originally    of   fine    molecular 
I  particles  held   together  in  a  transparent   tenacious  matrix   of  protoplasm  ; 
1  ftnd   when  once   fertilisation   iua   taken   place,   the   yelk-niasa  undergoes  a 
I  process  of  inhdirision  or    "  segmeutatioQ,"  whereby  it  is  fashioned  into 

*  Tbe  editeiiee  of  animal  cells  dcEtiCule  a!  envelnpe,  althon^  more  inaistad  on  of  lata 

jcan,  baa  baen  b11  along  rsoogniKd  is  tbe  itnily  of  cell-deretcpmeat,  and  was  aiiiiesBly 

L  fnoted  oat  b]!  BchonuD  hionelf  (liictoseopische  UatcraucbnnEeD,  ko,,  p.  20^).     It  hu 

I  appcsNd  to  soma  tbut  aaoClier  name  sfaoold  be  nsed  to  'leaignnte  bi<dli'«  wkich  thni  oiiit 

I  in  a  naked  non-v^calar  foria.     Briick^^  proposeB  to  call  them  ''elemealAr;  organiama,"  a 

I  term  tno  ouobrons  for  DM  ;  u  tbe  tint  "  sbapeil  "  prixJuats  oF  orgauisation  wbich  uppcar 

I    in  tbe  dtielDpnient  o(  all  bnC  tbe  lowest  organised  betogs,  the;  migbc  l<e  nanied  "  proto- 

I'luta."  or,  B9  that  name  bai  been  nlreadj  used  in  awideljdiSersDtMniia — "  tBanopliwU ; " 

but.  after  nil,  teeing  tbe  naivenal  eorreiicj  of  tbe  Ifrm  "cell,"  it  is  jirotiality  moet  con- 

I  vcoiaal  ud  bert  to  ailhera  to  it,  wiib  tbe  andentanding  tliat  in  atony  cases  it  is  used  in 

[  ■  waTeDtiopBl  senH. 


TRODUCTION   OF  CELLS. 

oeils,  progreRsively  iacreiising  in  number,  wUicli  combine  to  form  the  first 
niBiorial  BubBtratum  of  the  tisauea  nnd  orgftua  of  the  embryo,  anil  are  hencu 
termed   "  embryonic  ceUs." 

Tlie  outliae  of  the  prooeu  a  this.  The  gemiiiuil  veaiole  iliaappcars  ; 
the  yelk  ahrinka  Botnenhat  together,  then  aoparates  into  two  hatvoa  (b)  : 
the   first   two   segments    divide  each  again  ijilo  two  (c),    and   the    binary 


Pig.  rx. 


Pig.  IX. —  DlADIliKHlTIO  PlODBei  TO  ULCS^Tn.HB   THH    PoRlUTIOK  07  ClLU  niTlllII  TH8 

MmuiLux  Otch   bi  SKaxsicTATiijH  or  THH    I'elk  ;  HiimirlED. 

a,  titemai  mcmbriDe  ;   b,  jtik  ;  c,  genaia^  Teiicle  flontaining  Ilia  germinal  ipot;  d, 
enbrroaio  celta  fuitbei  magnified. 

dirision  thus  goes  on  (d,  b,)  pretty  regularly,  until  a  large  group  of  Email 
aegmenta  ia  produced  {v),  These  fiual  aeginentB  are  the  embryonic  cells 
(d)  ;  they  probably  have  no  distinct,  separable  envelope  ;  hut,  like  other 
naked  cells,  thoy  are  formed  of  a  uucleua  and  body  of  protojilnsmic  matter. 
The  nucleus  is  a  globule  of  soft  pellucid  subBtance  ;  it  may  not  be  always 
discoverable  in  the  earlier  segments,  being  hidden  by  the  opaque  granular 
mass  ;  huf  it  soon  comes  iuto  view,  aud  It  seems  to  play  an  important  part 
in  the  formation  of  the  colUi.  The  nucleus  in  fact  apj^ars  to  initiate  the 
proce."*  of  diviaion,  by  itself  dividing  into  two  halves,  which,  speedily 
acquiring  fiill  siw,  serve  iia  two  Eentres  of  attraction,  round  each  of  whidi 
separately  the  yelk-aubstaneo  ia  gathered,  and  thus  parted  into  two  new 
■egmcntd.  Posalbly  the  substance  of  the  vanishing  germinal  vesicle  aud 
■pot  may  give  rise  to  the  first  nucleus. 


Fig.  X. — DivmoK  ow  ina  Tata  o?  Asciau, 

1,   B,  c  {from  Eallikei),  ovam  of  Atcsiii  aignTenosa;    D  and  a,   that  of  Aanrii 

acDtniaatu  ^froiu  Bsgge). 
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The  fomutlan  or«e]|i  b;  BcgmeutfttioD  of  Ibe  jslk  11117  ^  Ineedwith  comparstire 
CMC  in  the  oraof  many  inrertebraU.  1'heaccomp»iiyiDg  figures  represenL  the  wvenl 
stages  of  the  process  in  small  epecies  of  the  SKaris  worm.  Figuies  a,  b  and  0  are 
from  the  Aicarii  niffrovenota,  le  obgerred  by  KijIIiker.  He  foand  that,  after  the 
garminal  veucle  bad  diBsppe&red,  s  new  uudeua  with  nacleolua  wu  tunned  in  iU 
place;  The  segmentation  then  goes  on  as  in  the  mammalian  oTum,  but  the  nuclei 
are  Tiaible  from  the  &ist ;  and  from  appearancea,  such  aa  those  seen  in  the  lowermost 
segmeats  of  a  and  b,  it  seems  probable  that  the  dirialon  of  the  nBcleus  is  preceded 
bj  that  of  the  nucleolus. 

1  m»j  remark  that  I  ODM  obserred  the  oTum  of  the  ascsrii  under  the  microseope 
whilst  one  of  the  lai^  s^ments  was  actuallj  underling  diTision.  There  was  first  a 
Ter7  obrloDS  hesTing  motion  among  the  granules  thronghont  the  whole  mass;  Ihen 
ensaed  a  ccnstriction  at  the  circamfereace,  which,  proceeding  inwards,  soon  com- 
pleted the  diriaion ;  but  all  this  time  the  nuclei  were  quite  hidden  b;  the  enTcloping 
graniUar  matter. 

Id  some  animals  the  Mgmentatlon  process  affects  only  a  part  of  the  yelk. 

6.  Division  of  /ret  Cdii. — EsaentiaUy  the  same  process  of  fissiparous 
propagation  by  wbicli  the  calls  ore  multiplied  villiia  the  OTUm  continues  to 
take   place   in   the  embryoDio  ooUa  at  fature 

stages,     and    in    tfaeir   descendants    in    the  pjg.  XL 
o^ana    and    fluids   of  the   bod^   throughout 

life.     The  stepe  of  the  operation  have  been  ^^ 

best  observed  and  proved  in  the  colourless  f 'J 

blood-corposcles,  bat  it  takes  plaoe  in  various  ^^ 

other  cella  (&g.  xl).  0^0S    ^%  #% 

1.  Into  fuv.— The  body  of  the  cell  is  ob-  %J&   \r  O 
served  to  be   somewhat  lengtliBiied,  and   its 

nncleoB  divided  into  two  ;  a  constriction  then     ^g.  £1.— Cohhehoimbnt,  Piui- 
begins  in  the  middle  and   proceeds  until  the         ohiss,  and  Result,  or  Divi- 
Bubatanoe  of  the  cell  is  parted  into  two  halves,        »">"  •>»  *  fbbs  Cbi.l. 
each  of  which  contains  a  nucleus.      There  can 

be  little  donbt  that  here  also  the  division  begins  with  the  nnclens.  The 
colourless  blood-oorpnscle  we  presume  to  have  no  proper  cell-wall,  but  if, 
as  some  believe,  an  envelope  or  primordial  utricle  is  present,  it  is  also 
involved  in  the  division. 

2.  Into  more  tlian  two, — The  diviaion  is  usually  into  two,  as  above 
described,  but  Remak  has  observed  instances  in  the  frog>larva  of  celln 
dividing  into  as  many  as  five  or  six  new  cells  ;  that  is,  after  the  QQcleUn 
had  divided  in  a  corresponding  way.  The  difference  in  this  modification 
of  the  process  may  simply  be  that  whilst  in  the  preceding  case  the  two 
halves  of  the  divided  cell  part  from  each  other,  and  the  resulting  new  cells 
vndergo  fresh  subdivision  solitarily,  they  in  the  present  case  remain  asso- 
ciated in  a  groupL  Perh^fis  the  formation  of  pus-corpuscles  from  connective 
tissae-corpuBcles,  aa  described  by  Yirchow,  may  be  an  instance  of  this 
kind.  Where  the  swollen  primitive  corpnscle  acquires  a  distinct  oell- 
membrane  or  capsule  which  incloses  its  progeny,  the  case  comes  to  resemble 
the  so-called  "  endogenous "  propagation,  as  in  cartilage,  to  be  next 
described. 

c.  Ditition  of  inclcttd  Ctllt. — Au  example  of  this  is  afforded  by  carti- 
lage. The  cells  in  that  tissue  are  snrroanded  by  an  outer  capsule,  which 
is  continaoDB,  or  at  least  coherent,  with  the  substance  of  the  matrix. 
(Rg.  xll.,  a).  Here,  as  in  the  previons  cbbob,  there  is  first  a  division  of 
the  nucleus  into  two  ;  this  is  followed  by  cleaving  of  the  cell-body  like- 
wise into  two,  and  thus  two  young  cells  are  formed  from  a  parent  one, 
-J  i 


Xfm 


PBODUCTION  OF  CELLS. 


So  far  the  process  U  the  Biimo  m  before  ;  but  now   n  gpeoio*  of  cojiHula   is 
formed   rouud   each   of  Iho  young   cells  (b),  whilat  the   oKt  oua  inolosiug 
them  becomes    bleaded   with   the   intorcellular  miilrii,   and  la   no    longer 
.  traoeable  (o). 


fc 


IHg.    Sn. — Id1>L   FlAS    at    THK    M  1^1,11  Plll'illi  ill    rjF    C£LL3    uf    CmTlLlOB. 

A.  oell  in  iU  mpeulu ;  B,  ilivilixl  into  two,  euuli  with  a  capsule  ;  C.  primnrj'  capanl« 
dlMiji|>vArt.-ii.  iKcoiLdary  c]b|i9iit('B  coherent  with  nialriK  ^  D,  terturj  dJTliion ;  S,  secon- 
durj  copaulcH  dibapiJ^-ared,  tcrtiiLry  flohureat  wKL  matriE. 

The  new  cells,   in  turn,    divide  ia  the  suue   way,    ao  ai  to   make  a 

group  of  four,  each  of  which  ia  surrounded  by  tta  owu  capsula  {j>),  wUilflt 
the  OBpflulea  of  the  first  duscuut  (sucouilAry)  bleud  with  t!ie  mntrix  (b)  like 
their  pTedecosBor.  lu  certain  eaaea  the  whole  series  of  cnpsuies  majr 
remain  Tisiblu  ;  in  othera,  and  espfcwlly  in  morbid  couditiuiia,  the  youn^ 
capsules  may  not  be  formed,  or  nuty  all  iliaapjieiir,  leaving  the  young  cells 
Hurrouudml  by  the  atill  conspicuous  ori^jinal  capsule,  like  the  yellc-Begineuts 
in  the  orum. 

Tlio  ntulliplicalion  of  aelU  In  the  omm  and  In  cartilage,  saeing  that  it  takca  place 
*itiii[i  au  enclosing  eavplopc,  has  been  named  "' endugonous ;"  but  it  mil  ba  per- 
ceived that  the  difforenec  hetoeen  this  and  the  dlriaion  cf  a  free  coU  U  nuiuiporlant. 

d.  Multiplicalinn  of  Nuclei  in  Ciih. — •Irregularly  shaped  uclls  have  been 
found  in  the  medullary  cavities  of  bono  (Robin  aud  KoUiker),  containing 
tnuuy  nuclei,  and  auch  cells  niford  nn  example  of  the  tuultiplicattou  of 
nuclei  trithin  a  call  without  eepivrntiou  into  new  cells.  Other  multi- 
nucleated cells  arc  formed  in  the  apteen  anil  ■pa.ra  into  the  hloud  of  the 
■plenio  vein  (KoUiker)  ;  but  if  these  eventually  divide  into  uninucleatoil 
oalhi,  as  seems  uofit  probable,  the  caao  falls  uudor  b,  2. 

e.  M'UtipUcation  0/ frte  NucUi. — Bodies  having  the  characters  of  nuclei 
and  designated  as  such,  commonly  make  their  appiukruucu  in  large  numbefa 
n-bero  growth  or  new  formation  of  tiaauo  is  going  ou.  There  can  bo  little 
doubt  that  those  are  produced  by  diviaiou  of  previously  existing  nuclei, 
unincloaed  in  cells  but  yet  origiuully  descended  from  cells,  and  prubibly 
associated  with  an  inconspicuous  amount  of  abapeleas  protoplasm.  Tlio  uow 
nuclei  may  coutiiiue  in  the  same  condition  as  thoxe  from  which  thoy  imme- 
diately sprung,  or  it  may  happen  that  the  protof-ljw^m  grows  aad  accumulates 
found  the  group*  of  multiplying  nuclei,  each  of  which  auumes  ita  distinct 
■hare,  and  there  thus  results  a  group  of  uow  colls,      Tita  nuclei  lying  on  the 
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waUb  of  the  ckpilUry  Teasels  have  been  obserred  to  multiply  in  thia  we,g  in 
the  fonoation  of  new  (morbid)  groirths,  aa  is  shown  in  fig,  xm. 


Bg.    Xin. — Capilubt  TMimL  isox  *  Pisioro  Tdmoob;  mo-  Fig.  XIII. 

siruD  (xUpled  from  C.  0.  Veb«r,  Vircb.  An^.  I8S4). 

a,  a,  nndtd  m  the  mUl  of  the  capillai? ;  b,  cncleiu  after 
diTuioQ  iato  two  ;  e,  gronp  of  naclei  nuroiuided  bjr  protopUun  ; 
d,  new  oella ;  e,  eelli  of  oannectiTo  tijuoe. 

SeeiDg  the  incceulre  generations  of  celU  frhioh  proceed  from 
ti  Ringle  one  in  the  ornm,  end  the  propagation  of  cells  in  a 
dmilar  manner  which  ocean  at  after-perioda,  pbjaialogiste  have 
been  aatnnllj  led  to  loek  to  the  OTnm  for  the  original  eoarce 
to  which  alt  inooeeding  cells  in  the  economj  might  tM  traced 
back ;  and,  *a  that  bod;  ia  itaelf  deiired  from  the  parent  oigan- 
iam,  it  ia  conoeiTed  that  a  peca  liar  germ  [native  matter  ia  handed 
down  from  parent  to  o&bpting,  and,  receiTing  an  impnlae  b; 
fecandatlon,  begios  in  the  OTum  the  aeriee  of  aaumilative  and 
repntductiTe  actiaog  which  is  afterwardi  continaed  Ihroaghout 
life.  Seeing,  moreorer,  tbat  throughout  all  these  operations  the 
nactcTu  takes  the  Gret  apparent  itep  in  the  propagation  of  cell^ 
and  by  ilaelf  increaaea  and  multiplies,  that  body  may  not  un- 
reaaooably  be  r^arded  as  the  original  depositary  and  auh. 
sequent  represenlatire  of  the  gennioatire  matter  in  its 
meet  characterLstic  type,  althongb,  no  doubt,  the  protoplasm  of  the  primarf  cell- 
cantenla  is,  in  its  d^;ree,  endowed  with  the  same  property.  According  to  thia  view, 
all  cella  in  the  animal  economy  are  derived  from  pre-existing  cells,  and  all  sra  to 
be  referred  back  through  preceding  generations  to  the  oTum.  Scbwauu,  on  the  other 
band,  maintained  that  cells  may  arise  altogether  Independeutly  of  pre-eiisting  cella, 
and  that  in  animals  this  was  actually  the  most  prcrsleat  mode  of  cell-prodaction. 
He  conceived  tbat  cells  are  formed  out  of  a  soil  or  liquid  organisable  matter,  which 
he  named  "  cyto-blastcma,"  or  simply  "  blastema,"  and  which  in  animals  tbat  have  a 
circulating  blood  is  derired  from  that  source.  The  blastema  might  be  contdned  in 
cells,  lodged  in  the  interstices  of  cells  and  lissuea,  or  deposited  on  the  surface  of 
growing  part* ;  and  cells  might  arise  in  any  of  these  situations,  viz,,  iti  previously 
existing  cells,  or  in  the  interstitial  and  free  btaslema.  As  to  the  steps  of  the  process 
of  formation,  Schwann  adopted  and  applied  to  animal  cells  the  account  given  by 
Schleiden  of  cell-geaesis  in  vegetables.  According  to  Sobleiden,  nuclei  aro  first 
formed  by  aggregatloa  of  matter  round  nucleoli  which  appear  in  the  cyto-blastema, 
and  a  cell-wail  is  produced  by  deposition  and  oondeasation  of  fresh  matter  on  the 
nucleus,  wbidi  he  regarded  as  the  generator  of  tbe  cell,  and  therefore  named  the 
"  cytobtast."  Among  later  abaervDrs  who  deny  the  uninterrupted  descent  of  all  cells 
from  the  ovam,  may  be  mentioned  M,  Kobin,  who  believes  that  tbe  embryonic  cells 
derived  from  the  ovum  do  not  generate  secondary  cells,  but  auCTer  complete  dissolu- 
tion, at  the  same  time  tbat  fresh  nuclei  are  independeally  formed  in  their  interstice* 
&om  the  dissolved  substance. 

Tbe  doctrine  of  independent  cell-formation,  which,  in  contradistinction  to  derivation 
from  previously  existing  parent-cells,  it  has  been  proposed  to  call  "equivocal  cell- 
generation,"  has  greatly  lost  ground  since  it  was  first  promulgated ;  and  perhaps  it 
most  be  abandoned  as  regards  cell-formation  ia  the  higber  animals.  At  the  same 
time,  oodne  weight  must  not  be  allowed  to  the  natural  d  priori  argument  against  it 
•s  a  case  of  spontaneous  generation.  It  must  further  be  borne  in  mind  that  in 
certain  lichens,  aigm  and  Fungi,  spores  entirely  oonatitnted  as  cells  arise,  not  indeed 
independently  of  a  parent  organism,  bat  to  all  appearance  not  immediately  from 
pre-existing  cells  or  uucleL 


Motion  of  the  Protoplasm  in  Cettt. — In  the  cella  of  the  Vollisneria,  C/iaro, 
and  variooa  other  plants,  when  exposed  under  the  miorosoope,  the  green 
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coloured  gratnB  (of  cJiloropliyll)  aud  otbcr  Hniall  rawscs  and  corpiiaoles  oon-1 
tainuil  ill  the  cavity,  arc  scun  to  be  mored  aloiig  the  iuniJo  of  tliu  coll-ivall  1 
ill  a  ooDstajit  and  determinate  diiection.  This  phenomeiiaii  appears  to  bo 
of  Tory  gcuerid  occurrence  in  the  vugetablDkiDgdoui,  alUiough  the  moTemmit 
dues  not  olirayB  go  on  with  the  aame  regularity  as  io  the  instancea  cited. 
It  is  obviously  due  to  b  layer  of  proCoplaam  on  the  ianor  aurfuco  of  the 
oell-tvall,  which  eiitcn  iuto  a  peculiar  flowing  or  tuidulating  motioa  and 
trails  the  passive  corpuscles  along  with  it  ;  but  how  the  motiou  of  the 
protoplasm  itself  ia  produced  19  not  at  all  undeistood. 

Motions  are  also  observed  in  animal  protoplasm  ;  ct-lls  in  form  of  nucleated 
protopLaam-masaeB  of  irregularly  stuUatQ  or  jagged  oulline,  which  lie  in. 
the  areolar  tiasue  aud  are  called  counective  tiHsuo-corpuBcles,  and  similar 
bodies  in  the  substance  of  tlio  cornea,  have  been  noticed  slowly  to  change 
figure  whilst  under  observation  (in  the  tiaauoa  of  the  recoutly  killed  frog), 
Bhriuking  in  at  one  part  of  their  uneven  contour  and  extuudiug  their  soft 
substance  at  another.  The  effect  seems  to  be  clue  to  a.  contractile  property 
of  the  protoplasm  comparable  to  the  contractility  of  muscular  substance  ; 
for  Ktihne*  has  found  that  the  substance  of  these  protoplasm  bodies  con- 
tracts under  the  electric  stimulus,  and  contractions  may  be  e:tcited  in  the 
corneal  cells  through  the  medium  of  fine  nerves  which  are  distributed  to 
them,  aud  this  both  by  mechaiiicalond  electrical  stimulation.  Now  the  soft 
transparent  matter  named  "  sorcode  "  which  constitutes  the  bodies  of  the 
ormtiu  and  acUiinjihrys,  and  the  animal  part  of  the  foramiuifera  and 
other  allied  organisms  of  simple  nature  eihibita  similar  retractile  and 
extensile  movomonta,  and  may  also  be  made  to  contract  by  olecttica!  excite- 
ment ;  and  accordingly  it  is  reckoned  as  an  example  of  protoplasm  by  some 
recent  observers  of  authority  and  designated  by  that  name.  It  is  further 
to  bo  noted,  hovrever,  that  the  varied  movements  of  these  amo^biuo  animals 
are  very  generally  accompauied  by  a  (lowing  of  fine  particles  to  and  fro  tu 
their  pellucid  substance,  as  if  there  were  a  thinner  and  more  difQueut  por- 
tion confined  within  the  moro  firm  exterior  port.  The  movement  of  the 
fiuid  matter,  and  consequent  flow  of  the  particles  carried  by  it,  have  been 
ascribed  by  some  observers  to  an  impulse  caused  by  the  contractions  of  the 
firmer  portion,  but  there  are  oases  iu  which  this  oiplauation  is  hardly 
Bulficiaut,  aud  the  point  reuuuiis  in  doubt 

To  the  same  class  of  phenomena  are  probably  to  be  referred  the  remark- 
able movements  observed  in  the  pigment-cells  of  the  frog's  skin,  which  have 
been  BO  lucidly  investigated  by  Professor  L^tor.f  In  these  ramified  cells 
the  dark  particles  of  pigment  ore  at  one  time  disperned  through  the  whole 
fwU  and  its  branches,  but  at  another  time  they  gather  iuto  a  heap  in  the 
central  part,  leaviug  the  rest  of  the  branched  cell  vacant,  but  without 
•Iteration  of  its  figure.  In  the  former  case  the  skin  is  of  a  dusky  hue;  in 
the  latter,  pale.  The  phenomenon  is  probably  due  to  Borne  kiud  of  motion 
of  the  protoplaam,  although  it  must  be  admitted  that  Mr.  Lister  has 
adduced  arguments  of  considerable  weight  to  prove  that  there  is  some 
impulse  operating  diiectly  on  the  particle.",  and  that  they  move  indcjten- 
doutly  of  the  surrounding  matter,  which  he  cousidors  to  be  lliiid.  Like  the 
movements  of  the  protoplasm,  the  oggreijation  of  the  pigment  molecules  can 
be  excited  through  the  nerves,  both  mecbonically  and  clsctrically. 

Lastly,  the  pole  blood-corpuscles  aud  other  similarly  constituted  cells  of 
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oonmoD  occammco  wtliibit  duuigca  of  figure  and  movomenbi  of  an  amcebina 
obamcter  which  seem  nattifally  to  b«  referred  to  the  presfnt  hekd. 

Tlio  fact  aboTe  nipulioned  that  theae  moTemeDta  of  cells  may  b«  excited 
by  stiinalalion  of  the  narves  is  eipeci>Ul]r  worthy  of  not^,  io  u  mnoh  oa  it 
pn>T«»  t^t  operation*  eflactod  in  Mid  by  celU  ara  more  or  lens  uuJer  tho 
goveniuice  of  the  nerrous  Bjatem.  Moreover  tho  wcsH-known  influeuoo  of 
meiit*!  stAtes  over  the  Becrctious,  and  the  effects  remilting  from  ei- 
perimcutaJ  stimiilutioti  of  the  nerves  of  secreting  gUoda,  (Jthough  doabtlosa 
due  ill  i:«rt  to  changes  iu  the  blooil-vesaels,  seem  to  thow  tliat  this  «ubjec- 
tion  lo  the  iiervoas  eyntein  extends  even  to  the  chemical  and  pliyaicul 
operatiouB  which  take  plao!.'  in  eooroting  cella.  A  curiouit  ami  interontiiig 
ohterratioa  in  proof  of  this  ia  adiiuced  by  KolUlicr.  He  fouml  that  tho 
li^t  of  the  fire-fly,  lampyrU,  is  emitted  from  cells  in  which  olljiimiuoid 
nuitter  ia  decomposed  with  production  of  urate  of  lunmonia,  and  that  tha 
cmisBion  of  light  could  be  brought  on  or  rendered  more  vivid  by  olsctrical 
and  other  stimuli  operating  through  the  nerves. 

The  well-tnown  tremulous  movement  which  80  often  affects  minnta 
pMticles  of  matter,  is  not  unftequetitly  observed  in  the  molecular  contents 
of  cells ;  but  tlus  phenomeuoii  dc]>en<lB  simply  upon  physical  comiitions,  and 
is  of  a  totally  different  obunctcr  from  the  motions  of  the  protoplasm  above 
reforred  to. 

i  Of  Cellt  in  Rdaium  to  tJtt   Formation  of  Tcxhira, — In  a  certain  sense  it 

^Httight  be  said  that  the  foundation  of  all  the  textures  and  orgnns  of  tha 
^^Bnly  is  formed  of  cells  :  for  in  tho  early  embryo  all  the  different  ports  of 
^^■be  body,  so  far  as  they  are  cliaracteriaed  by  form  and  positioij,  are  made 
^^^p  of  embiyoDic  cells;  but  how  the  ditfereut  and  special  cliaraclurs  of  tha 
fully  organiwd  textures  are  prwincud  ia  stQl  a  matter  of  no  little  uncor- 
toiuty.  Ko  doubt  certain  textnres  iu  their  mature  condition  are  composed 
oella,  which,  on  the  snppomtion  of  continuous  cell-generiitloD,  mnst  be 
la  progeny  of  the  embTyoiiio  cells,  although  modified  iu  cbnraetor  to  snit 
lem  to  their  spfcial  d&jtination.  TTie  epidermis,  the  several  varieties  of 
thelinm,  and  the  pliun  or  non-striated  muscular  tissue  are  examples  of 
Other  textures  or  teituiaJ  elements  are  not  mode  up  of  ceils  or 
led  immediately  from  cells,  as,  for  example,  the  fibres  of  connective 
iue,  which  are  produced  in  iatercoUulor  suhatnnee.  But  there  remain 
of  tissue-formation  in  which,  whilst  it  is  geuomlly  admitted  thnt  colls 
nuclei  take  part,  it  is  not  agreed  to  what  extent  or  iu  what  precise 
.oda  these  bodies  share  in  the  process  ;  the  development  of  the  libres 
of  Toluntsry  muKcles  and  nerves  afl'ord  an  Ulustntiou  of  this,  as  will  ba 
aftcirwards  shown  iu  its  proper  place.  Accordingly  the  reasonableneM  of 
certain  limitations  and  qualifications  of  the  doctrine  of  tissue- ilovelopm en t 
from  cella  has  been  recognised  by  judicious  histologists  even  from  its  first 
promulgation. 

Of  tho  changes  which  celts  or  their  elements  undergo  in  tho  formation  of 

tinsnea,  or  afterwards  in   the  exercise  of  their  functi'-us  when  coufitituiing 

part   of  the  HviDg  organism,  the  following  are  what  may  be  considered  as 

it  ascertuned  ;  and   it  is  to  be  observed  that  the  same  cell  may  undergo 

than  one  of  tho  ofannges  indicated. 

may  increase  iu   size   and   change   their   figure,      When  a  cell 

ly  or  nearly  so  in  all  directions,  it  preserves  its  globular  ahapo  ; 

iiniiiouly  the  growth  is  greater  iu  one  dimension  than  iu  another, 

then   the  cell   liccxnes  Qattened,   in   which   cose  it  may  remain   as  a. 

ind  disk  or  change  into  on  oval,  fusiform,  or  strap-shaped   figure.      \Vheu 
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groning  delta  meet  one  another,  they  generally  hecoma  angular  or  poly- 
hedral ;  and  this  change  may  be  combinLfd  with  elongntion  into  the  pris- 
matio  or  flattening  into  the  tabular  fonn,  as  exemphtied  in  the  columnar 
and  Boaly  variatiia  of  epitholiuin.  A  more  rouiarkable  change  of  figure 
oooura  in  those  inEtsnoes  wliero  a  ctiU  eends  out  branches  at  various 
points  of  its  circumference,  aa  happens  with 
certain  Tariotics  of  pigment- calls  (fig.  3uv.), 
connectiTO  tiMiie-oorpuBcles,  and  nerve-ualls. 
Of  course  when  the  changas  of  figure  are  accom- 
panied by  an  absolute  iucroaso  in  size,  there  muut 
be  assumption  of  nen~  matter  by  the  celt.  The 
Ducleua  seems  to  be  less  subject  to  alteration  in 
size  and  shape.  It  may  grow  somewhat  lurgor 
as  the  cell  increases,  especially  at  first  ;  thus  it 
enlarges  and  flattens  in  opitheliiim  cells.  In 
the  cells  of  nou-striated  muscle  it  becomes  oblong 
or  rod-shaped.  Sometimoa  it  duMppeais,  as  in 
the  flattened  cells  of  the  cuticle. 

2.  Whilst  the  above-describwl  cbangea  of  figure 
&re  going  on,  the  cell  wall  may  acquire  increased 
density  aud  alreuglL ;  and  in  a  flattened  cell, 
when  much  extended,  the  opposite  aides  may  co- 
here so  as  to  convert  it  into  a  scale.  The  thicken- 
ing of  the  cell-membrane  may  take  place  by 
deposition  of  new  matter  ou  its  iimer  surface,  as 
in  vegetable  cells,  or  on  the  outside,  as  is  pro- 
bably tha  case  in  the  partial  thickening  of  the 
cell-wall  in  certain  forms  of  intestinal  epithelium ; 
but  there  are  cases  in  which  it  is  difficidt  to 
determine  in  what  way  the  change  is  afl'ected.  The  aubatunce  of  a  cell  thus 
condensed  may  have  changed  more  or  loss  in  chemical  nature,  aa  in  the 
cuticle,  where  the  cell*,  while  deep*iwated  and  recently  formed,  are  aolable 
in  acetic  acid,  but  aa  they  rise  to  the  surface  lo«e  thin  property  and  acquire 
A  homy  character. 

3,  Changes  may  take  place  in  the  cell -con  tents.  Granular  matter  in 
oella  may  be  dissolved  aud  consumed,  as  is  well  soon  in  the  formation  of 
blood-oorpuBclua  from  granular  colls  in  the  oviparous  vertobrata.  Ou  the 
other  band,  new  matters  may  appe.v,  as  fat  and  pigment  within  the  adipose 
and  pigmeutouH  cells,  and  the  peculiar  constituents  of  curtain  secretions  in 
the  cells  of  neoreting  organn,  in  which  last  cose  the  cells  may  burxt  and  dls- 
ehot^e  their  contents.  Lastly,  the  proce.'u  may  take  on  more  of  a  plastic 
and  organising  character,  as  in  the  generation  of  young  cells,  alrea>ly 
described,  and  the  formation  of  the  spontaneously  moving  bodies  named 
■permatozoa,  which  are  produced  from  the  nuclei  of  cells. 


Fiji.    XIT.— EiKIFKD     JIBD 

Fd9i  roRH  Cells,  rauN  in  a 
nsBDS  or  TUEi  Cnonom 
Coat  or  the  En;  ii.ii:n[- 
rniii  S50  miuiiTEaa  (nfLer 
Kolliker). 

1,    Pells    with    pigment ; 
t,  (KtlourlcBB  fuaiforni  oilli. 


These  plwiio  changes  are  etiually  nneijilained  nlth  ilic  other  nUcnitions  of  form 
and  itnieluro  which  accompany  Ihc  prnilucliiia  and  metumorphoEes  of  cells.  As 
regards  ih?  changes  la  the  quanlity  and  chemicnl  nrihire  or  the  contained  malter,  it 
mty  be  rcniarkeil,  Ilmt  Lbe  intrutluction  of  new  matter  intfi  a,  cell  is  bo  far  a  plic- 
nomcnon  of  iinbibitlnn.  anil,  as  Niiah,  must  hi  to  a  ccrtuin  extant  dcpenilent  on  ihe 
end<»4ni'>llc  effect  pri^cluc'fld  by  the  nuUi'lanca  already  within  the  cell,  and  on  the 
cnmparalive  fueillty  with  wUicli  <lic  lonllpr  to  be  Introiliieed  t.'>linbil>edand  tramtmllled 
by  ihc  porinccitile  cell-itall.  3ome  nuWances.  moreover,  being  more  rendily  imUibed 
tnnii  ulhi'n,  t)ic  ijunlily  ns  well  n^  Lbe  quunlUy  uf  Iho  imbil>ed  ninUrlal  will  he  so  fur 
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(terminfd  b;'  the  tome  ciri^umiUD«ia,  Thui,  uric  acid,  known  to  be  prtKnl  in 
Biouif  quiuility  in  Ibc  blood.  i»  gskljereil  ap  bjr  the  cclU  of  tbe  kidneys,  and  otber 
hemical  c2omjiOUDda  eiisliiig  ia  (he  cireulaling  Cuiil  mny  be  ■egre^leil  in  llk« 
nner  b;  cells,  to  be  diiifharged  by  eicrctiin.  Also  id  the  eoiivene  i>[ierotion  of 
•liaotpUoii  of  ilinient,  Uie  fgIIs  of  the  iateslinal  epil^eliiim  bpcomc  char^  wiih 
parlieira  of  flit.  Bui.  while  sn  allcrolioti  in  the  eonlenU  of  a  eell  mny  be  ibua 
bniBgbt  about  by  Iho  imbibition  of  one  liiod  of  matter  in  preCercneo  to  another,  iha 
contained  tutulsDuc  mnj  be  also  chan^d  in  iu  qualities  by  a  jiroceM  of  courcraion 
taking  place  iritbia  the  celL 

4.   Cells  lOtimatcIy  present  difiereocee  in  th^  relntioos  to  each  other. 
a.   Thtiy  may  rtmiiiii  isolat»l,  as  in  the  mHtance  of  the  corpusoleH  of  blood, 
fie,  niid  lyciph,  and  those  formed  in  certain  BeciotiotiJ). 
h.   ITiey  wny  be  unilod  into  a  oontinuous  lissuo,  by  meana  of  a  oementing 
tercellular  lubttiuice  ;  tbe   epitbeUam   and   cuticle,    the   nsilB   and  hairs, 
brd  instances  of  this.      In  cortiLige,  where  tliis  oocim,  tbe  capsules  of  th« 
lis  may  become  more  or  less  blended  with  the  in  tercel  lukr  eubetance. 
The   parie(«s  of    tieighbourlng  celU   tnoct   at  particular   points,   asd, 
tion  taking  place,  their  cavitioi  become  unJtetL      It  is  supposed  that 
cells  may  thiis  open  into  one  osuthcr  ;  and  Schwaun  coucolvea  that 
networks  of  capiUary  vessels  originute  in  tbia  way. 
Inieretlliilar  Siil'tlunca. — Of  the   matter  which    lies   between   cells — ths 
tercellnlaT  aabatance — and  its  relation  to  tbeu,  it  may  be  observed  that 
it  U  iu  very  small  qaautity,  and  aeems  merely  to  cement  the 
ler,  Bi  in  epidomiiB  and   epithelium  ;  at  other   times  it  is  more 
indant,  and  forms  a  soil  of  matrix  in  wliich  tBe  cells  nre  imbedded,  as  ia 
cartilaga.      It  is  Lomogeueous,  translucent,  and  firm  in  most  cartilages,  and 
ed  by  Bbres  iii  yellow  cartilage:.      In  oonnective  tissue  it  oonKista  of 
ibrea,  with  itoft  intemtitiBl  matter,  which  is  scanty  in  the  denser  variotiea, 
lut  abundniit  in  the  lai  tisaue  of  the   umbilical  cord  ;  in  bone  the  inter- 
Hular  subet.'tuce'  is  caleilied  and  mostly  fibrous.      As  to  the  production  of 
iutsn^tlulor  substance,   there  can  be  little  doubt  that  in  carLilogu  it  is 
.erived  from  the  cells.      Formed  as  cipsules  round   the  celk  by  excretioti 
from  their  surface,  or  by  conversion  of  their  proper  substonco,  and  being 
blended  into  a  uniform  mass,  it  accumulates  while  the  cella  multiply,  and 
'bile  fresh  material  is  mippliod  to  them  from  tho  blood,  which  they  uonTert 
ito    chondrinous    substance.       KiilUker    supposes   that,   in   like   manner, 
pie  membrane,  such  as  the  mtmhranir  jrropri't  of  gUnd-dnota,   may  be 
uced  by  excretion  from  a  series  of  cells  ;  in  which  case  such  membranca 
'oold   oome  under  the   same  description  as   intercellular  substance.      The 
of  tbe  iiitercellul.'u'  substance  is  in  other   cases  not  so  apparent,  but 
mAy  be  presumed  that  the  cells  have  some  iiiQuonce  iu  its  nutrition  and 
iteniaoe. 


From  what  has  been  s.-iid  it  will  he  obvions  that  mI!s  and  nnclei  piny  an  important 
part  in  llie  growth  of  ipitures.  anrl  probably  in  nutrition.  The  furmer  praccwt  ia 
Hunlly  Hccompiinieil  by  a  ^reat  muUiplicalion  of  cells  or  niidei.  the  peculiar  eonati- 
ncnt  of  whidi— the  protoplaam— aeoma  to  be  specially  endowed  with  the  faculty  of 
Bropa^lion  by  division,  and  of  increase  by  appropriating  and  converting  new 
mlltr.  It  ia  TODiyiivable  that  in  tliis  way  it  may  KUrvo  (or  tho  citensinn  of  growing 
i>fBe  and  Ihc  i)evclopini?nl  of  structural  elcmenu  from  tho  crude  malcrialsof  eronlh. 
Ikgnin.  in  the  nolrilion  of  a  mass  of  tliwuc  the  cniilc  material  may  undergo  preparalion 
t)>e  mIU  or  nuclei  that  lie  in  the  interstices  nf  the  tlru^'lure. 

The  nialcnce  of  this  pioloplasmif  gorminiitivo  gubstauca  ii  very  Reneral,  perhaps 
ndved  universal,  in  tbe  aniinol  and  vegetable  kingdums.    Bat  whilst  in  the  great 
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majority  of  orj^nii?  Iieings  it  uanmca  the  form  of  &  nur^lcatcd  cell  (jiinlnjllll.  W 
monoplnsl),  aa  Llie  Qrsl  comlitiaa  of  iheir  orgnDiacI  etruclurc,  in  Himfitir  modN  of  lib 
■nd  orguniiation  it  is  not  subject  to  tbe  aama  limiliLlioD  of  form  and  muss.  Id  Die 
injirrMiioa  {mirxnmyalf'),  a  curious  trilie,  licretorore  mostlj  rcfkooed  among  tlie 
fangi.  but  eUiDiliiii;  ns  it  were  in  tlic  i!cbateat>lc  ground  bclwoen  tba  animal  and 
VBgi'tablo  kingdomfl,  the  proLoplnsui  ia  cutended  into  reticular  masse*,  or  irregularly 
anistomoiiing  trains,  spread  over  tbo  eurface  of  bark  and  olbcr  liodios  to  wbieb  it 
paratitiislty  clings ;  irbilat  in  Tibriaa  and  (kimc  otber  Infusorial  animalcules  of  Ibe 
simplest  kind,  it  appeura  aa  Sue  molecular  particles;  but  it  is  most  probably  derived 
from  parents  in  all  inftanees.  UowcYcr  minute  and  apparently  iuelgniSeaol  tbeoe 
may  be. 

ProroasorBeale  proposes  to  distinguleh  tho  mailer  of  organised  bodies  into  tiFD  kinds, 
vie.,  "germinal  matter"— wbieb  comprohends  thi;  active  m^ittcr  of  cells  and  nuclei, 
and  appears  to  correspond  witb  what  has  been  already  deserilied  as  proloplasm — and 
"formed  matorial,"  nndcr  wbieb  Lerm  ho  iacluries  all  tbo  slruetural  elements  and 
intercolluUr  aubitlanees  lying  outside  and  between  cells,  the  cell. wall  itself  wbca 
present,  and  cerljiia  prod  acts,  not  gcrminativo,  irtiich  may  tie  included  in  the  cell- 
contents  "  Oerminal  matter  "  grows  and  iiicrca^ies,  and  ia  conTerLed  into  "  formed 
material ;  "  and  all  "formed  matoriid  "  La^ passed  tlirougb  the  eonditioti  of  "germinal 
matter."  In  nnlritioa,  aecording  to  Dr.  Bcale,  "  pabulum  does  not  pass  through  the 
eell-trall  to  become  altered  by  the  actioa  of  the  coll,  but  corlaln  of  its  eonatiluenlA  are 
conrerted  into  germinal  matter. — tbo  living  substance,  wbieh  becomes  tissue,  or  is 
chitngod  iulo  sitbslancf^  which  form  the  eoustitaents  of  the  sccretiooa."  Formed 
tnatcrial  may  be  endowed  with  pceuliar  and  important  properties,  but  is  deelilat«  of 
tbo  power  of  producing  matter  like  itself, — "  it  has  no  power  to  /iroi/HOf  structure  orU» 
alter  itself."*  1  prHumo  il  is  not  meant  by  Ibis  to  imply  thai  "  formed  material  "  U 
incapable  of  undergoing  further  organisation  ;  for  otbfrwisc  tbo  proposition  would  t>o 
in  contradiction  to  wctI-kaa|rD  facts,  aueb  as  the  formatlun  of  fibres  in  the  matrix 
of  I'arliluge,  &c, 

I'rofessor  Bennett  conaiden  that  ot^uilaatlon  begins  with  moleenlcs  or  grannies  of 
various  composition  and  endowments.  These  are  of  two  kinds — hiiilugenflic,  formod 
by  precipiljition  from  fluids,  and  Aiafu/i/frV,  deril^d  from  tbo  diiiintegration of  previously 
formed  tissues.  Molecules  of  dbintegration  may  in  peculiar  eircumstanccs  become 
the  basis  of  matter  which  undergoes  development,  so  thai  bistolytie,  or  disintegration 
particles  of  one  period  become  the  blstogcnctic  or  fiirmalion  moteeule;!  of  another. 
Certain  molecules  aro  endowed  with  the  jiower  of  active  movement,  and  the  motions 
in  culls  and  tissues  depend  upon  tbcm  ;  they  ate  mutually  attracted  by  a  molecular 
force,  and  thus  unite  to  prodneo  cells  and  higher  forms  of  lissuct 

Molecules  and  granules  are,  no  doubt,  more  elementary  forms  of  organisable 
substance  lluli  cells ;  still  it  is  matter  of  obscrralioQ  that  in  the  early  embryo  and  in 
the  production  of  certain  tissues,  these  ]>artieles  in  the  Grst  instance  unite  to  form 
calls.  This,  Dr.  Bennett  by  no  means  denies,  only  be  regards  the  formation  of  cells 
ns  of  subordinate  moment  in  the  general  process  of  organisation.  For  my  own  part 
I  am  disposed  tn  think  that  iu  the  process  of  organisation,  as  difltinguisbcd  from  tXa 
rcsnlt,  the  cugnisulda  form  and  mass  of  the  oi^^nisable  luaterlal,  whether  as  cell  or 
molcGulo,  aro  of  altogether  sabordinale  cansideralioo  to  the  nature  of  iu  subslance. 

KUTRiTioN  fSD  sEOENEaATioir  or  tbk  textdres. 

NuMlion. — Tho  tissuea  and  organs  of  tUe  animitl  boily,  wlien  onoo  em- 
ployed iu  tlie  eiuroisu  of  their  functions,  are  subject  to  continual  loss  of 
material,  wbieU  is  rastored  by  nutritioa  Thia  waste  or  couaumption  of 
matter,  with  which,  bo  to  spoak,  the  use  of  a  pott  is  atteuded,  bikea  place 
in  difiorent  modos  and  degrees   in  different  structures.      In   the   cuticular 

•  On  tlie  StructnrB  of  lbs  Simple  TinucB  of  the  Human  Bwlj,  Jto.,  IfiOl  ;  and  Arcliiiw 
of  Medicine  lit  I  9'I2. 

f  Por  a  brief  but  lucid  exp^'isitioa  of  his  views  on  this  subject,  see  Dr.  nennetVn  paper 

Oil    the    Mi>lcciiln<'   Ttieui-y  of  Organisai u  yiviMi  in  abstract,  iu  the  Prucee^liugs  uf 

Ibe  boyol  Suoiuty  of  KdiiiUutgli  for  the  Ut  of  April,  13U1. 
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[texture?  the  ol4  BDhntance  Bioiply  wbbtb  away,  or  m  thrown   off  at  ibe  sur- 
fiiue,  nliildt  freeh  matoriiU  ia  uldeil  from   below.      In  muscular  texture,  on 
the  utlier  baod,  tbe  process  is  a  chemical  or  chc-uiico- vital  ona  ;  the  funO' 
tii'Diil  action  of  mu»cle  is  atteuJnl  with  an   expeiiOituro   of  moviug  force, 
ojid  a  portion  of  maltct  ia  coouumed  in   the  pruduotioD  of  that  force  ;  that 
.is,  it  nndeTgoea  a  cliemical  change,   and   being  by  thia   altemtion  reudered 
'  uulit   to  serve  agaiu  is  removed  by   absorption.        The  nioautit  of  matter 
■lIllVDK^  ii^  A  given  lime,  or,  in  other  norilB,  the  rapidity  of  the  nutritive 
hMdmn  i>  much  greater  in  tboae  inataiims  where  there  is  a  production  mid 
I  expenditure  of  fi>rce,  than  where  the  tissue  aerves  merely  paxdvo  mechanical 
I  purposes.      Hence,  the  bones,  tendons,  and  ligaments  are  much  less  wasted 
.  in  exhausting  disoasea  than  the  muscles,  or  thou  the  fat,  which  is  coiiHiimed 
'  in  respitatiMi,  and  generates  heat.      Up  to  a  certain  period,  the  addition  of 
.  new  matter  exceeds  the  luuount  of  waste,  and   the  whole   body,  a«  well  as 
I  its  several  parts  augments  iu  siee  and  weight  ;  thia  ia  "growth."     When 
'  nmtarity   is   attained,   the   supply   of   material    mt-rely   balances    the   cm- 
sumption  ;  and.   after  this,    no   steady   increase  takes  phuie,  although   tho 
\  quantity  of  some   matters  in   the    body,   especially  the  fat,  is  subject  to 
i  coneiderabte  fluctnatioD  at  aU  periods  of  life. 

It  would  be  foreign  to  our  purpnse  to  enter  on  the  subject  of  nutrition  in 

genontl ;  we  may,  however,  brieSy  considur  the  mode  in  which  the  renova- 

tioa  of  substance  is  conceived  to  bo  carried  on  in  the  tissues. 

I       Tba  material  of  nutrition  ia  immediately  derived  from  the  plasma  of  the 

I  blood,  or  liquor  sanguinis,   which  ia   conveyed   by   tho   blood-vessels,   and 

tniuados  tbtoagh  the  coats  of  their  capillary  hrauchea  ;  and  it  ia  in  all  casuH 

I  *  ttnfTimif]'  condition  that  this  matter  should  bo  brought  within   reach  of 

'  the  spot  where  Diitritiou  goes  on,  although,  as  will  immodintely  bo  eiptaineil, 

it  is  not  essential  for  this  purpose  that  the  vessels  should   actually  pass  into 

,  the  tissue. 

I  in  cuticle  and  epithelium,  the  nutritive  change  is  effected  by  a  con- 
I  tinuanee  of  the  process  to  which  these  textures  owe  their  origin.  The 
t  tissues  in  question  being  devoid  of  vessels,  nutrient  matter,  or  blnstoma,  is 
fumUhod  by  the  vesseL^  of  the  true  skin,  or  subjacent  vascular  meuibraue  ; 
I  thia  matter  is  .tppropriated  by  young  cells  derived  most  probably  from  pre- 
I  existing  ones.  Those  new  cells  enlarge,  alter  in  figure,  often  alio  in  chemical 
I  nature,  and,  after  serving  for  a  time  as  port  of  the  tissue,  are  thrown  off  at 

its  free  sorface. 
I  But  it  cannot  in  all  cases  be  so  clearly  shown  that  ^nutrition  takes  place 
by  a  continual  formation  and  decay  of  the  structural  element*  of  the  tiasuu  ; 
and  it  mudt  not  be  forgotten,  that  thore  is  another  conceivable  mode  in 
which  the  renovation  of  matter  might  be  brought  about,  namely,  by  a  mole- 
cular change  which  renews  tho  substance,  particle  by  particle,  without 
affecting  the  form  or  structure  ;  by  a  process,  in  short,  which  might  bo 
t^irmud  "molecular  renovutinn."  Still,  although  conclufdve  evidence  is 
wanting  on  the  point,  it  seems  probable  that  the  crude  material  of  nutrition 
Cmt  undergoes  a  certain  elaboration  or  preparation  through  the  agency  of 
ccIU  and  nuclei  diBseuiinatcd  in  the  tisane  ;  which  may  serve  aa  centres  of 
Msimihitiou  and  increase,  ns  already  explained. 

O^re  i.f  llu  VtoiU. — In  the  iustauoe  of  cuticle  and  epithelium,  no  vessels 
enter  the  tissue,  but  the  nutrient  fluid  which  the  auhjiicent  vassals  afford 
peD«trat«B  a  certain  way  into  the  growing  nia»s,  and  the  cell^  continue  k* 
BBiiuiilate  this  fluid,  and  pass  through  their  changes  at  a  distance  from,  and 
endently  of,  tho  Iduod-veasels.    Whether,  in  Buch  oasea,  the  whole  uf  thu 
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resiilnnrj  bWloina  remniiiH  as  int«rc«11tilar  etibstance,  or  nliotlier  n  pnrt  ia 
ftguiti  aliBorbcil  into  tbe  TuaseU,  is  not  ksowu.  In  other  non-riiacular 
tisimes,  Bueh  as  articular  cartilage,  the  nutrient  fluid  is  doubtleEB,  iii  like 
manner,  conveyod  by  imbibition  through  their  moss,  where  it  is  then 
attrnrted  nud  assimilated.  The  mode  of  natrition  of  these  and  other  aon- 
Vftxcular  masBes  of  tissue  laaj  be  compared,  indeed,  to  thnt  nhjch  tokoB 
place  throughout  the  entire  organism  in  cellular  plants,  as  veil  as  in  polypes 
and  come  other  simple  kinds  of  animals,  iu  which  no  vessels  have  been 
detected.  But  even  in  the  vascular  ti.«eucs  the  case  is  not  absolutidy 
diiferent ;  in  these,  it  is  true,  tbe  vessels  Iraverae  the  tissue,  but  they  do 
not  penetrate  into  its  structural  elemouts.  Thus  the  capillary  vessels  of 
TnnRcle  pass  between  and  around  its  fibres,  but  do  not  penetrate  their 
inclonng  Hbcaths  ;  still  less  do  they  penetrate  the  fibrilLe  within  the  fibre  ; 
these,  indeed,  are  much  smaller  than  the  finest  vesscL  The  nutrient  fluid, 
on  exuding  from  the  vessels,  has  here,  therefore,  as  well  as  in  the  nou- 
vascular  tismes,  to  permeate  the  adjoining  mass  by  tranaudation,  in  order  to 
reach  these  elements,  and  yit'M  new  substance  at  every  point  whore  renova- 
tion is  going  on.  The  vesgela  of  a  tissue  have,  indeed,  been  not  unaptly 
compared  to  the  Brtificlol  channels  of  irrigation  which  distribute  water  over 
a  field  ;  jnst  as  the  water  peuetrateis  and  pervades  the  soil  which  lies  be- 
tween the  inteiseoting  streamlets,  and  thus  reaches  the  growing  plants,  so 
the  niitritioiiB  fluid,  escaping  through  tbe  coats  of  the  blood-vensels,  must 
permeate  the  Lutermediate  mass  of  ttwiie  which  lies  in  the  meshes  of  even 
the  finest  vascular  network.  The  quantity  of  fluid  supplied,  and  the  dis- 
tance it  has  to  penetrate  beyond  the  ressols,  will  vary  according  to  the 
proptortion  which  the  latter  bear  to  the  mass  requiring  to  be  nourished. 

We  have  seen  that  in  the  cuticle  the  decayed  parts  are  thrown  off  at  the 
free  surface  ;  in  the  vascular  tissues,  on  the  other  hand,  the  old  or  efieto 
matter  roust  bo  first  reduced  to  a  liquid  state,  then  find  its  way  Into  ths 
blood-vessels,  or  lymphatics,  along  with  the  residual  part  of  the  Dutritiva 
pliisnia,  and  be  by  them  carried  off.  But,  in  certain  cases,  the  mode  of 
removal  of  the  old  matter  is  not  clear  ;  na,  for  example,  in  the  crystalline 
lens,  which  is  destitute  of  vessels,  and  grows  by  deposition  of  blastema  and 
formation  of  culls  at  its  surface  ;  here  we  should  infer  that  the  oldest  parts 
were  nearest  the  centre,  and  if  we  suppose  them  to  he  changed  in  nutritioD, 
it  is  puieling  to  account  for  their  removaL 

From  what  baa  been  said,  it  is  clear  that  the  vesseli  are  not  proved  to  perform  any 
other  pari,  iu  the  seriei  of  changes  above  detcribcd,  beyond  Ihat  of  conveying  matter 
to  and  from  the  mgdc  of  nulrlLioD ;  and  tbal  tills,  though  a  necessary  condilion,  is 
not  tlio  eescntlal  part  of  the  process.  The  several  actf  of  assuming  and  aiuimilaticg 
new  inalier,  of  conferring  on  It  organic  strncture  and  form,  and  of  difcorganiFing 
a^ln  that  which  is  la  he  removed,  whicli  are  so  many  nunifeetationK  of  Ibc  metabolic 
and  plastic  properties  already  spoltcn  of,  are  performed  beyond  the  h I ood- vessels.  It 
ii  plain,  alro,  that  a  llsjue.  tbougb  devuid  of  vcascls,  nai  the  elemotils  of  a  vascular 
tiwue,  thougb  pland  at  an  apprceinlile  di^laoce  from  the  veuels,  may  slUl  be  organised 
Slid  living  elructures,  and  williju  the  dominlou  of  the  nuLritire  process.  Uow  Ear  lh« 
uplicre  oi  nutrition  may.  iu  cerlniD  ease*,  be  tioiited,  is  a  (jucetioa  lliat  Btill  needa 
furthor  invent  igat LOU  ;  in  tbe  cntit-le.  for  example,  and  itd  appendages,  the  uutl->  and 
b.iira,  wbii;h  are  plared  on  the  suriafii  of  the  body,  we  must  BU(ipoM  that  the  old  and 
dry  part,  whii-h  ia  about  to  be  thrown  off  or  worn  away,  has  passed  out  of  Ihe  limits 
of  nulritire  iiifluenoe ;  hut  to  wliat  distanec  beyond  the  Taacuhir  anrAtce  of  the  akin 
the  piuviiice  of  nntritioQ  extends,  hu  not  been  detcnnined. 

H^ftntraiion. — When  part  of  a  texture  hiu  beea  lu«t  or  removed,  the 
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loBB  may  be  repaired  bf  r^eneratioa  of  a  new  portion  of  tiwue  of  the  wiua 
kind  ;  bnt  the  extent  to  which  this  leatoration  i«  poasible  is  reiy  different 
in  difisrent  texturua,  Thus,  in  muscle,  a  breach  of  continuity  may  be 
repaired  by  a  new  growth  of  connective  tiosae  ;  bnt  the  lost  muscular  sub- 
■tanoe  ie  not  reetwed.  Regeneration  occurs  in  nerve ;  in  bone  it  take* 
j^ace  Teadily  and  extensively,  and  atill  more  to  in  fibroni,  areolar,  and 
epithelial  tiesne.  The  special  drcunutances  of  the  regenerative  process  in 
each  tissue  will  be  considered  hereafter  ;  but  we  may  hare  state  generally, 
that,  as  br  as  is  known,  the  reproduction  of  a  texture  is  effected  in  the 
nme  manner  as  its  original  formation. 

In  experimental  inquiries  respecting  r^eneration,  we  must  bear  in  mind, 
that  the  extent  to  which  reparation  is  possible,  as  well  as  the  readiness  with 
whicJi  it  occuia,  is  much  greater  in  many  of  the  lower  ^niinah  than  in  tnan, 
In  newts,  and  some  other  cold-blooded  vertebrata,  indeed  (not  to  mention 
still  more  wonderful  instances  of  regeneration  in  unimnlrt  lower  in  the  scale), 
an  entire  organ,  a  limb,  for  example,  is  readily  restored,  complete  in  all  its 
parts,  and  perfect  in  all  its  tissues. 

In  conelndiag  what  it  hu  been  deemed  advUsble  in  the  foregeing  pages  to  itate 
respectieg  the  developmeDt  of  the  teitnres,  *iFe  may  remark,  that,  besides  what 
is  dee  te  its  iatriauc  importance,  the  study  of  thU  lobject  derives  great  interest 
bota  the  aid  it  promises  to  aOord  in  its  application  to  psthotogicai  inqeiries.  K«- 
searcfaes  irhicb  have  been  made  within  the  laat  few  jeais,  aud  whicb  are  atill  leslously 
carried  on,  tend  to  show  that  the  structurei  which  constitnte  morbid  growths  are 
formed  by  a  process  analogoiu  to  that  bj  which  the  natural  or  sooad  tiisaes  sre 
developed  :  some  of  these  morbid  prodactionB,  iedeed,  sre  in  no  way  lo  be  distin- 
gniahed  from  areoUr,  fibtoos,  cartilsginoDS,  aud  other  natorHl  structures,  and  bare, 
dooblless,  a  eimlkr  mode  of  origin ;  others,  again,  u  far  aa  yet  appears,  are  pecoliar 
in  Btmctare  sod  composition,  but  sUll  their  production  is  witb  mucb  probability  to  be 
referred  (o  the  same  geaenil  process.  The  prosecution  at  this  subject,  however,  does 
not  bii  within  the  scope  of  the  present  work. 


THE   BLOOD. 

PHTSICAL    AND    OROAMO    CONSTITt^TION. 

The  most  striking  external  character  of  the  blood  is  its  well-known  colour, 
which  is  florid  red  in  the  arteries,  but  of  a  dark  purple  or  modena  tint  in  the 
Teina.  It  is  a  somewhat  clammy  and  consistent  liquid,  a  little  heavier  than 
water,  ita  specific  gravity  being  1052  to  1057  ;  it  has  a  saltish  taste,  a 
slight  alkaline  reaction,  and  a  peculiar  faint  odour. 

To  thu  naked  eye  the  blood  appears  homogeneous  ;  but  when  examined 
with  the  microscope,  either  while  within  the  minute  vessels,  or  when  spread 
out  into  a  thin  layer  upon  a  piece  of  glass,  it  is  seen  to  consist  of  a  trans- 
parent colourless  fluid,  named  the  "lymph  of  the  blood,"  "liquor  sanguinis," 
or  "plaima,"  and  minute  solid  particles  or  corpuscles  immersed  in  it. 
These  corpuBcles  are  of  two  kinds,  the  red  and  the  colourless  :  the  former 
are  by  far  the  most  abundant  and  have  been  long  known  as  "  the  red 
particles,"  or  "globules,"  of  the  blood  ;  the  "colourless,"  "white,"  or 
"pale  corpuscles,"  on  the  other  hand,  being  fewer  in  number  and  less 
conspicuous,  were  later  iu  beiug  generally  recognised.  When  blood  is 
drawn  from  the  vessels,  the  liquor  sanguinis  separates  into  two  parts  ; — 
into  fibrin,  which  becomes  solid,  and  a  pale  yeUowiah  liquid  named  scrum. 
The  fibrin  in  solidifyiug  involves  the  corpuscles  and  forms  a  red  cousisteot 
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mnas,  numed  tbe  clot  or  cra-wimeiihim  of  the  bluud,  from  which  the  neniin 
griiduttlly  eepnrntes.  Tho  relution  botwBOu  the  nbova-niontioneJ  constituents 
of  the  blood  iu  the  liquid  and  the  oottgulattd  atatea  may  be  represented  by 
the  Buhjoined  achenia  : — 


'  Corpaacles 


Liquid 
blood 


Liquor  Bangui  Ilia 


r  Fibrin 


1^  Serum 


.:] 


Olot 


C'oaguUtcd  blood. 


^^1  Fed  Corpnsda. — These  &re  not  Bphorical,  as  the  niune  "globules,"  bf 

f  which  they  have  been  so  generally  desigiiiited,  would  seem  to  imply,   but 

^^_^  flattened  or  disk-shaped.      Those  of  the  human  blood 

r 


Pig.  XV. 


c®?    ® 


Pig.  IV.  — Rrd  Cun- 
rnsDLsg  ur  Hdhik 
Blood  ;  madkiftkd 
aiodt  500  uiahxtess 
(Wagner). 


(fig.  XV.,''-)  have  a  nearly  circul.ir  ontliuo,  liko 
piece  of  coin,  and  most  of  them  also  present  a  shsllow 
cup-lilie  duprension  or  dimple  on  both  aurfacos  ;  their 
usual  figure  is,  therefore,  that  of  biconcave  diskN, 
Thoir  mr^iitilde  differs  somenhat  even  in  the  same 
drop  of  blood,  nnd  it  has  been  variously  oBsigned  by 
authors ;  hut  tbe  prevaleut  size  may  ho  stutod  at 
from  y^g^jth  to  ^-,'nii*''  °f  ^^  ""^^  >■>  diomoter,  and 


I,  nhnwi  doprfsuna 
cm  the  nurfof  p ;  2,  a  uor- 
jioHcle  Ktcu  eilgewajB ; 
3,  led  cor  iioadea  111  toted 
bjr  expoiute. 
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about  one-fourth  of  that  in  thiclinebs. 

In  manimiferous  onimals  gnnoroUy,  the  red  cot- 
puscles  ore  shaped  as  in  man,  except  in  the  camel 
tribe,  iu  which  they  hnvo  an  elliptical  outlino.  In 
birds,  reptiles,  and  most  fisheB,  they  are  oval  disks 
with  a  central  elevation  on  both  aurfacas  (fig.  »ti., 
from  the  frog),  the  height  and  extent  of  which,  aa 
well  OS  tho  proportionate  length  and  brcodth  of  the 
oval,  vary  in  differsnt  inatanous,  so  that  iu  some  osseouB  lislies  the  elliptical 
form  u  nlmoat  aLorlenod  into  a  circle.     The  blood  corpusdoB  of  iji  vertebra  to, 

Bltbough  they  (except  in  some  of 
the  rod-blooded  anuelides)  want  tbe 
red  colour,  are  also,  for  the  moat 
part,  flattened  or  diak-Hhaped  ; 
being  in  aome  cases  circular,  in 
others  oblong,  aa  in  tho  larvra  of 
a/]Untic  insectn.  Sometimes  they  ap- 
pear granulated  on  the  surface  liko 
a  raapljerry,  but  this  i«  probably  due 
to  some  alteration  occiirriug  in  them. 
Tho  fiizo  of  the  corpuscles  differs 
greatly  in  different  kinds  of  nni- 
midfi  ;  it  is  gi*eator  in  birds  than  in 
mammalia,  and  largest  of  all  in  the 
nnkcd  amphibia.  They  are  for  tho 
most  part  Kmaller  in  qujidnipeda 
thou  in  man  ;  in  the  elephant, 
however,  they  are  larger,  being 
3-y'a(;lh  of  an  inch,  which  is  the 
blood-corpuscloa   of   any  mammiforous 


Fig.  IV'I.— BiooD  Coai'DsciM  OF  THs  Fiioo  ; 
Hiuiiirmii  AiiLiui  sOO  uiuieTEus. 

1.  ahnwg  tlifit  broail  purfnce  ;  2,  one  wen 
tdBewnja ;  3.  ihowJi  the  effeot  of  wmk 
BCetiD  *cij  ;  the  DnclrraEi  hag  l«rome  diatinuL ; 
4,  •  colourlcEB  or  lyiupb  (?Dr|iiutcle  l  Irons 
Wagner), 

hirffcst    niio    yat   observed    in    tho 
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Auimol :  Uie  goal  wu  long  supposed  to  have  the  small^t,  viz.,  about  s-^'agth 
of  an  iDch  ;  but  Mr.  GuUiver  bai  fouu'l  that  thejr  are  much  emalloi  vu  tho 
MetuiiLDa  and  Napu  uiu&k  deer,  in  which  animals  they  are  le^a  thou  -j-nAnd^ 
of  mi  inch,  lii  birds  thejdo  not  vary  id  size  so  much;  from  Mr.  GuUiver'B 
very  elaborate  tables  of  measurement  it  nppeai?  that  they  rsuge  in  length  from 
about  y^ggth  to  -jsI^iT^b  of  an  inch;  he  states  that  their  breadth  is  usnally 
«  little  more  thAD  half  the  length,  and  tbcir  thickness  about  u  third  of  tho 
breadth  or  lather  mor&  He  fouud  a  remarkable  exception  in  the  cor- 
puscles of  the  anovFy  owl,  which  measure  -j^^t^iiith  of  au  iuch  in  length  ;  and 
are  only  about  a  third  of  this  in  tir^ndth.  lu  scaly  reptiles  they  ore  from 
yj^^tb  to  Y^an*^  of  OQ  iuoh  in  length  ;  in  the  naked  amphibia  they  are 
much  larger  :  thu*,  in  the  frog  they  are  ^s'r.rA^  °^  ■"'  '""^  '"fgi  and  -j-.Vn^'' 
broMd  ;  in  the  salamander  thej  are  larger  still ;  but  tlie  Uu^ent  yet  known  in 
ftuy  animal  are  those  of  the  proteua,  which  ore  j^uth  of  an  inch  in  leiigth, 
aiid  -^-fth  in  breadth  ;  the  siren,  which  is  so  much  nlUed  to  the  proteua  in 
other  reapeota,  agrees  witb  it  also  in  the  very  targe  aiso  of  its  bbod- 
corpusqles;  they  meaanre  -j-Ji^Ui  of  an  inch  in  length,  and  -r^gth  in  hreulth. 
In  the  skate  and  shark  trilnj  the  corpoBolM  resemble  those  of  the  frog,  iu 
other  6&hes  they  ore  smaller. 

From  what  has  been  stated,  it  trill  be  seen  that  the  size  of  the  blood-cor- 
[msclea  in  animals  generally  is  not  proportionate  to  the  size  of  the  body  ;  at 
the  iune  time  Air.  GulUror  remurku,  that  "  if  we  oom[)are  the  munsure- 
ments  moile  from  a  great  number  of  different  species  of  tlic  mme  order,  it 
will  be  found  that  there  is  a  closer  connection  butween  the  size  of  the 
animal  nnd  that  of  its  blood-corp uncles  than  haa  buuu  generally  supposed  ; " 
and  he  has  pointed  out  at  least  one  oiomple  of  a  very  natural  group  of 
qnadntpeds,  the  ruminants,  in  which  there  is  a  (.'mdation  of  the  size  of  the 
eorpuades  in  relation  to  that  of  the  body. 

C.  Schmidt,  on  aeuoont  of  the  varying  sixo  nhich  the  corpuscle's 
present,  iu  dependence  upon  the  density  of  tbu  liquor  sanguinis,  haa  sub- 
jected them  Ui  repeated  laeasurementa  when  liritd,  in  a  very  thin  layer  upon 
alipe  of  glass.  It  has  been  thus  found  that  from  95  to  6^  per  cent,  preeeut 
the  tame  magnitude. 

Slmelvre. — The  largo  corpuscles  of  the  frog  and  salamander,  when  drawn 
from  the  vessels  and  placed  under  the  microtcopc,  appear  to  cousist  of  a  thin, 
tranaparent,  v^cnlar  tnvelopf,  enclosing  a  solid  oval  jiii^ctu  in  the  centre, 
with  a  ((uiiutity  of  softer  red-cvhurrd  mailer  disposed  round  the  nucleus  and 
filling  up  the  space  between  it  and  the  envelope.  When  exposed  to  the 
action  of  weak  acetic  acid,  (Gg.  xvi.,'^)  the  colouring  matter  is  speedily 
eitrMited,  and  the  nucleus  becomes  distinct,  whilst  the  envelope  is  rendered 
W  tiunt  as  to  1>e  scarcely  risible  ;  but  its  outline  may  be  still  brought 
into  view  by  adding  solution  of  iodine,  which  gives  it  colour  and  opaci^. 
Pure  water  extracts  the  colour  and  diatends  the  corpuscle  by  imbibition, 
ftlteriug  vtf  shape  from  oval  to  round,  and  making  the  nuduus  more 
oonspicBOUi.  Often  tn  these  ctrcumstauces  the  nucleus  is  displaced  from  its 
central  position,  and  it  may  ovcti  lie  extruded  altogether,  as  if  by  bursting 
of  the  corpuscle,  which  then  appears  flattened  and  i:olour1es3,  and  iu  this  con- 
dition is  generally  supposed  to  represent  only  the  ruptured  and  empty 
envelope  ;  bnt  even  with  the  help  of  iodine,  no  rent  can  bo  perceived  in  it. 
For  this  aud  also  for  other  reasons  some  think  that  vtbat  rom.tins  bcliiiid 
after  eccapo  of  the  nnclens  is  really  the  soft  and  now  coloiirlotiB  subiitanco  of 
the  coqiuscle,  and  that  it  haaao  distinct  envelope.  On  the  opposite  view  it 
is  suggested  that  the  absence  of  apparent  laceration  iu  the  envelope  is  owing 
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to  plo.iticity  of  ita  Biibetmice  ;  aiid  tlw  cbjmj  bus  boon  compared  tt>  Ibe  section 

of  a  Boap-bTilible  into  twro  or  moro  without  destruction  or  cuUapso.     Dr.  W, 

Boberts,*  who  miikoB  tbis  compiinsoD,  has  brougbt  forniu'd  some  curioui 

■  observations  on  tbe  offsets   of  Bolutions  of  magenta  and   of  taonio  on  the 

roorpiucUa  of  uan  fuiJ  varioua  animals,  which  seem  to  him  to  «peak  for  the 

[preaence  of  an  envelope.      It  moat,  I  think,  be  admitted  thnt  the  queation  is 

[open  to  dubnte,   but  it  could  not  be  Battled  bj  even  a  mucli  moro  extended 

disouHsioD  thnn  could  suitably  be  introduced  here. 

The  distension  by  water  is  caused  by  the  thinner  exterior  fluid  posting  by 
endosmosis  into  the  thicker  miittor  of  tho  corpuscle ;  and  precisely  the  oppo^t« 
effect  may  ba  produced  by  immersing  the  corpusdos  in  a  fluid  of  a  sufliciently 
bi^h  degree  of  concentration,  bo  tu  to  cause  the  predominant  current  to  ius* 
from  within  outivards.  Accordingly,  on  using  a  strong  solution  of  salt  or  of 
i.augnr,  the  corpuscles  will  shrink  and  become  tliinner  ;  and,  no  doubt,  tho 
▼ariationg  in  plumpness  which  they  often  naturally  present,  are  owing  to 
differetices  in  the  degree  of  oonceutratiou  of  the  aunoiiuding  liquid.  Tho 
nucleus  (fig.  xvl,'')  is  rather  more  than  a  third  of  tbe  length  of  the  cor- 
puscle ;  it  appears,  especially  after  being  exposed  to  the  aatioa  of  vinegar, 
to  be  composed  of  tolerably  large  granules,  and,  when  so  treated  at  leant,  it 
is  quite  &ee  from  colour.  But  it  must  bo  remembered  that  it  is  only  after 
exposure  of  the  corpuscles  that  a  nucleus  becomes  apparent  ;  nothing  of  the 
kuid  is  obaorvablo  when  they  are  seen  within  the  vessels,  so  that  some  think 
tho  nuclei  are  formod  by  a  sort  of  precipitation  or  consolidation  in  the 
Bubstauco  of  tho  corpuscles  when  they  aru  withdrawn  from  the  animal.  Tho 
envelope  is  supposed  to  be  an  exceedingly  fine,  homogeneous,  and  pellucid 
membrane.  The  coloured  content  of  the  corpuiScle  ia  a  pale  rcldiah  matter  j 
not  liquid  but  obviously  of  a  soft  and  yielding  nature,  for  the  corpuaclea 
alter  thoir  sbape  on  the  slightest  pressure,  oa  is  beautifully  seen  while  they 
move  withui  tho  vogeels;  they  are  also  elastic,  for  thoy  readily  recover  their 
original  form  again.  It  must  be  remarked  that  the  blood -corpuscles  whon 
viewed  singly  appear  very  faintly  coloured,  and  it  is  only  when  collected  in 
considerable  qu.tntity  that  tiiey  produce  a  strong  deep  red. 

A  structure  similar  to  tlial  shown  in  the  large  blood-diska  of  amphibia, 
may  be  demonBtratod  in  many  other  instances,  and  by  analogy  has  been 
inferred  to  exist  in  all,  man  not  excepted.  But  although  the  blood-cor- 
puaclea  of  man  and  mammalia  are  tmcleated  in  tbe  early  Htoges  of  their 
formation,  it  is  now  satisfactorily  established  that  in  their  perfect  or  final 
condition  they  are  destitute  of  nuclei.  As  to  an  envolope,  some  observers, 
who  admit  its  presence  in  the  red  corpuscles  of  ovtparons  vcrtebmta,  doubt 
of  its  existence  in  mammalian  blood-difika.  From  long  continued  and 
(HirBfiil  obacrration,  Mr.  Gulliver  condudes  that  the  mammalian  red  cor- 
puacla  cotkilats  of  two  ports  ;  viz.,  1,  a  tegumentory  membranous  frame  of 
colourless,  homogeneous,  atructureles.1  fiulistancc,  containing,  2,  a  semi- 
floid,  viscid,  coloured  matter.      The  effect  of  vater  ia  to  extract  the  eosUy 


*  riwxaJiags  of  the  Rnynl  Rociotj',  ri>l.  xij,  p.  4S1.     RecvMn,  who  aim  hotda  to  the 

bcUer  of  UD  eanlope,  thinks  that  the  rnl  eortiaiclo  of  the  !rog  canlnini  pratoplaim  in  a 

|1aj«r  next  tho  «nvclo|ie,  nod   ftlao  runud  tho  ouckiis,  and  eUewLero  a  coloured  ietra- 

I  MltuUr  fluirl.       His  ubservatioDt  ahuv  tbnt  ti>o  oaul«iita   may  be  Hparatrd  into  two 

IfUibstaDDea,  hoi  thsj  are  by  no  meana  oasduiive  na  t»  tbe  altegel  ontanJ  diitribati^n  nf 

liUieW  aabibuicu  within  tba  eorpnaati.       iZeitachr.   filr  v'm.    Zoulnsia.  18S1,   p.   263,') 

Pdr  Kinie  intflrealing  obscrvatinna  by  Dr.   W.  Addiaoa,    P.R.8.,    od   the  ooriona  cSkU 

priiducrd  on  Tpii  blood -enrpuicleii  bj  iiumeraioii  ia  sberrj-wiDCi  sea  Froecediugi  of  the 

Bnjil  Society,  Deo,  S,  \S5li. 
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aolubie  oolonred  aabfltanoe  from  the  tc^mentary  frama,  which  is  insoluble, 
and  NBUuiw  behind,  ■famuk  to  sboat  tiro-thirds  of  its  origiusi  diameter. 
To  ma  the  hanuui  blood-oorpuscles,  when  deprived  of  their  coloured  part  by 
means  of  distilled  water,  and  subsequently  treated  with  solution  of  iodine, 
appear  under  the  microaoope  like  somewhat  tbich  ahninksn  sloughs. 

Hie  human  blood'CoipiuclaH,  as  well  as  those  of  the  lower  animals,  often 
present  denationa  &om  the  natural  shape,  which  are  most  probably  due  to 
canaea  acting  after  the  blood  has  been  drawn  from  the  vessels,  but  in  some 
instances  depend  upon  abnormal  conditions  previooilf  existing  in  the  blood. 
Thus,  it  is  not  onaBoal  for  many  of  them  to  appear  indented  or  jagged  at 
the  margin,  when  eipoaed  under  the  microaoope,  (fig.  XT., ')  and  the  number 
of  oorpnaclee  so  altered  often  appeara  to  increase  during  the  time  of  observa- 
tion. This  is,  perhaps,  the  most  common  change  ;  but  they  may  become 
diatrarted  in  various  other  ways,  and  corrugated  on  the  surface  ;  not  nufr»- 
qnentlj  one  of  their  concave  sides  is  bent  out,  and  they  acquire  a  cup-like 
figure.  It  is  even  a  question  with  some  observers,  whether  the  biooncave 
figure  which  the  oorpuaclet  generally  present  may  not  be  due  to  a  distension 
of  the  circomferential  part  of  an  originally  flat  disk.  Hr.  Gnlliver  made 
the  cniious  discovery,  that  the  oorpuoclee  of  the  Idexican  deer  and  some 
allied  species  present  very  singular  forms,  doubtless  in  consequence  of  ex- 
posure ;  the  figures  they  assume  are  various,  bat  most  of  them  become 
lengthened  and  pointed  at  the  ends,  and  then  often  slightly  bent,  not  unlike 
eaiavay-aeads. 

The  red  disks,  when  blood  is  drawn  &om  the  vessels,  sink  in  the  plasma  ; 
they  have  a  singular  tendency  to  run  together,  and  to  cohere  by  their 
bread  sarbees,  so  as  to  form  by  their  ^{gregation  cylindrical  oolumns,  like 
piles  or  rouleaus  of  money,  and  the  rolls  or  piles  themselves  join  together 
into  an  irregnlar  network  (fig.  xvn. ).  In  a  few  moments  after  this  has  taken 
place,  a  heaving  or  slowly  oedllatin);  motion  is 

observable  in  the  mass,  and  the  rolls  may  then  Pig.  XVIL 

become  broken  up,  and  the  corpuscles  more  or 
leas  completely  diqoined  (Jones).  Generally 
the  corpuscles  sepaiate  on  a  slight  impulse,  and 
they  may  then  unite  again.  Hke  phenomenon 
is  probid^ly  of  a  physical  kind  :  it  will  take 
place  in  bkmd  that  has  stood  for  some  hours 
after  it  has  been  drawn,  and  also  when  the 
globulee  are  immersed  in  serum  in  place  of 
liquor  suiguinia. 

By  processes,  which  need  not  here  be  detailed, 
Tieroidt  and  Welcker  have  estimated  the  number     Pig.   ZVII. — Rid  CottpcsCLis 
of  red  corpuscles  in  a  cnbic  millimetre  of  human         collkdtsd  into  Bulls  (sf(«r 
blood.      The   former    assigns    it   at    opvanU    of         Henle). 
S,0O0,00O ;  the  latter  at  5,000,000  in  the  male,  and 
4,500,000  in  the  female. 

Pale  or  wfourlcu  CorpvteUi  (fig.  ZVITL). — These  are  comparatively  few  in 
number,  of  a  rounded  and  slightly  flattened  figure,  rather  larger  in  man  and 
mammalia  than  the  red  disks,  and  varying  much  less  than  the  latter  in 
size  and  aspect  in  different  animala,  In  mui  (during  health)  the  proportion 
of  the  white  corpuscles  to  the  red  is  about  2  or  3  to  1000.  This  proportion 
is  diminished  by  fasting  and  increased  after  a  meal,  especially  of  albuminous 
tood.     Their  number  compared  with  the  red  corpuscles  is  said  tg  be  graa< 
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Pig.        XVIII.— PiLS 

CuilPO^DLItS      OT      Bu- 
ll iN     BluOD  ;     MAOKT- 

vna  toiiot  £1)0  uia- 
UBTEna. 

1,  natural  .iipoct ;  2 
Mid  3,  Mted  on  1i;  weuk 
Arctic  ncid,  which  bringa 
UktD  Ticw  tha  aingle  or 
oompoaibo  nudeuB. 


in  venous  tbitu  arterial  blood  ;  and  it  ia  mucli  greater  in  the  lilooil  of  tlie 
epicuic  aud  hepatic  veins  than  in  venous  Llood  ^neraltj.  Tlisy  avo  destitute 
□f  colour,  liiiuly  gmuuluted  on  tha  surface,  and  spuciliciLUj  lijjhtpr  than  tbe 
red  corpuRolea.  Tliu  larjre  coqiuHulua  are  less  distinctly  grnnular  than  the 
small.  Water  has  little  effect  on  them  ;  acetic  acid  brings  apeedily  into 
view  a  nucleus,  which  frequently  presents  a  reddish  tint  (Virchow  aud 
KoUiker),  consisting  sometimea  of  ono,  but  more  coiomouly  of  two,  throe, 
or  four,  large  clear 'granules  (fig.  xvni. ,''•').  The 
number  of  appareut  nuclei  is  sairl  by  Mr,  Wharton 
Jones  to  depend  upon  the  strengtli  of  the  acetic  acid 
employed  ;  if  the  acid  in  much  diluted,  only  oue  is 
seen  ;  if  strong  acid  ia  used,  tbe  nucleus  breaks  up 
into  three  or  four  nuclear-looking  particles.  Under 
the  action  of  the  acid  the  circumferoutini  port  of  the 
corpuscle  becomes  clear  of  granules  and  pellucid,  and 
swells  up  by  InibDtition  with  a  regular  and  well- 
delintid  outline,  which  bos  been  taken  for  the  indi- 
cation of  a  tiue  envelope,  but  concluslTe  evidence 
on  this  potiit  is  wAiitiug.  The  clear  substance  is 
eventually  Ji.ssolvod,  the  nucleus  remaining. 

The    pale    corpuscles    ftwiuently  undergo    curiou* 
changes  of  shape,   sending  out   processes  into  which 
tbe   granules    enter,   and  retracting  them   again  ;  ia 
short,  exhibiting  phenomena  which  have  been  aptly 
compared  to  the  movements  of  an  amceba. 

Albuminous  granules  and  mulecnles  of  a  fatty  nature  occur  in  the  blood 
in  vaiying  numbers  ;  sometimes  very  Kcontily,  or  not  at  all,  but  the  latter 
sometimes  in  vast  numbers  so  as  to  give  the  serum  a  turbid,  milky 
appoaranco.  Those  ore  probably  derived  directly  from  tbe  chyle  (ita 
"  molecular  base  "),  and  thoy  are  espeoiaUy  seen  in  the  blooil  of  hurbivorn, 
in  sucking  animals,  aud  in  pregnant  women. 

Ocea»i'/nal  Hfffwnfs.— Beaiiloa  the  foregoing,  the  blooil  occasionally  presents 
tha  following  constituents  :■ — ^1)  bodies  like  cells,  euclosing  blood -corpuscles, 
noticed  by  Ei;ker  and  Kolliker  in  the  blood  of  the  spleen  and  hupntio 
vessels,  and  elauvrhere.  (2)  Pigmentous  granule-cells.  (3)  Pale,  fine-granular, 
rounilish  a;;grogations,  in  the  splenic  bloo.l,  (4)  Peculiar  bodies,  three  or 
four  times  larger  than  the  pale  corpuscles,  but  in  other  respects  resembling 
them.      (5)  Caudate,  pale,  or  pigmentous  cells.      (S)  Fibrinous  coagula. 

lAquoT  Saii'ju'iiii,  or  rUuma. — This  is  the  pale  clear  fluid  in  which  tha 
corpuscles  are  naturally  immersed.  Its  groat  charooter  is  its  strong  ten- 
dency to  coagulate  when  the  blood  ia  withdrawn  from  the  circulating  current, 
and  on  this  accoaat  it  is  difficult  to  procuie  it  free  from  the  corpuscles. 
Nevertbeloaa,  by  SItering  the  slowly  coogidnble  blood  of  tho  frog,  aa  was 
finit  practised  by  Miiller,  the  large  corpuscles  are  retained  by  the  filtur, 
while  the  liquor  sanguinis  comes  throLigb  in  perfectly  clear  aud  colourless 
drops,  whicJi,  whUe  yet  clinging  to  tbe  funnel,  or  after  they  have  fullon 
into  the  recipient,  separate  into  a  pellucid  glosay  Sim  of  fibrin,  and  an 
equally  transparent  diffluent  serum.  When  human  blood  is  drawn  in  in- 
flammatory diseases,  as  well  aa  in  some  other  conditions  of  the  system,  the 
red  particles  separati!  from  the  liquor  sanguinis  bufore  coagulation,  and 
leave  tho  upper  part  of  tho  liquid  clear.  In  this  case,  however,  the  jilitHma 
is  still  mixed  with  the  pale  corpuscles,  which,  being  hglit,  accumulate  at  the 
top.      On  oonsulation  taking  place  in  these  circumataucea,  the  upjior  part  of 
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th«  dot  ramaiiu  firee  frtHn  rednea^  and  forms  the  weU-kDown  "  bofiy  coat" 
00  ttpi  to  appear  in  inflammntory  blood.  Now,  in  ench  cases,  a  portion  of 
the  dear  liquor  may  be  t^ea  up  with  a  spoon,  and  allowed  to  separate  fay 
«oagillatioD  into  its  fibrin  and  serum,  so  as  to  demonstrate  ita  natoiot 
ftofetaor  Andrew  Bachaaan  has  pointed  out  another  method  of  separating 
the  liquor  sangoinis  from  the  red  corpusdea,  which  I  hare  repeatedly  tried 
with  niceesa ;  it  consists  in  mixing  freah-drawn  blood  with  ux  or  eight  timea 
its  bulk  of  serum,  aUowing  the  red  partidea  to  aubaide,  and  then  decanting 
the  supernatant  fluid,  and  filtering  it  through  blotting-paper;  the  admixture 
of  aemm  delays  coagulation,  and  a  groat  part  of  the  liquor  sajiguinia,  of 
course  dilated,  and  usually  mora  or  leai  ooloured,  paasea  through  the  filter, 
«nd  snbeoquently  coagulates. 

Coagnlated  plasma,  whether  obtained  from  buffy  blood,  or  exuded  on 
inflamed  surfaces,  presents,  under  tlie  microscope,  a  multitude  of  fine  fila- 
ments confusedly  interwoven,  as  in  a  piece  of  felt ;  but  these  are  more  or 
leas  obacured  by  the  intermixture  of  corpusdes  and  fine  granulea,  the  former 
having  all  the  characters  of  the  pale  oorpuscle*  ot  the  blood.  The  filameuta 
are  no  donbt  formed  by  the  fibrin,  as  it  solidifies  in  the  coagulation  of  the 
liquor  sangninis. 

Blood  may  be  freed  frtHU  fibrin  by  stirring  it  with  a  bundle  of  twig^ 
which  entangle  the  fibrin  as  it  concretes. 


oHKinoAL  couFOBmoR  of  trx  blood. 

The  blood  is  slightly  alkaline  in  reaction.  Carbonic  add,  oxygen,  and 
nitrogen  gases  may  be  extracted  from  it,  by  exhaustion  (Magnus),  by 
heating  after  dilution  with  water  (L.  Moyer),  or  by  both  these  moans  com- 
bined (Setschenow).  Carbonic  acid  is  yielded  in  largest  proportion,  oxygen 
next,  and  nitrogen  least.  The  nitrogen  appears  to  be  simply  retained  by 
absorption,  the  other  two  partly  by  absorption  and  partly  by  weak  chemical 
combination.  The  combined  oxygen  is  probably  in  groat  part  held  by  some 
component  of  the  red  corpuscles ;  the  carbonic  acid,  which  is  obtained  in 
larger  meanure  from  serum,  seems  to  bo  combined  partly  with  carbonate  of 
soda  in  a  bicarbonate,  and  partly  with  phosphate  of  aoda,  from  both  of 
which  combinations  it  can  be  set  loose  by  heat  and  reduction  of  pressure. 
Arterial  blood  yielda  more  oxygen  and  leaa  carbonic  acid  than  venous 
blood. 

On  being  evaporated,  1000  parts  of  blood  yield,  on  an  aven^,  about 
790  of  water  and  210  of  solid  reaidue.  This  residue  has  nearly  the  same 
nitimatfl  composition  as  flesh.  A  comparative  examination  of  dried  ox- 
blood  and  dried  flesh  (beef),  by  Playfair  and  Bceckraann,  gave  the  following 
mean  result :— ' 

f7ee?i.  Stood. 

Carbon 6186  6196 

Hjdrogen 7B8  T-2S 

Nitrxjgen 1503  IS07 

Oxygen 2130  2130 

Ashee 4-23  442 

Rtd  Corputdtt. — The  specific  gravity  of  the  red  corpusdea,  in  a  moist 
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Btate,  IB  calculated  at  I'OSS.  Thoy  consist,  as  iilremly  stale'l,  of  sq 
insoluble,  colourlosa  tcguiiiuiitaFy  Buli9ta.uco  (uuvelope)  nml  au  included  red 
matter,  whicli  is  solublo  aud  se|.iai'ubl«  by  water.  Tlie  former  doubtless 
beloDga  to  the  group  of  albuiumoids  or  proteiu-bodieit,  aud  somu  bavo 
regarded  it  as  a  species  of  fibriu,  but  in  truth  it  cannot  be  speuiScally 
characterised.  lu  numerical  stntemeiits  of  blood-aualyses  it  is  reckoued 
along  with  the  globuliD.  Tbu  soluble  coloured  iugredieut,  for  which  it  is 
coaveuieut  to  retiun  the  old  uame  of  cruor,  is  sapanible  iuto  two  tub- 
staucps, — one  named  'jlidi'ilin,  of  itself  colourless,  uud  very  nearly  allied  to 
aJbiimeu  iu  its  nature  ;  the  other  a  colouiing  priucipio,  uamud  hitmaiin  or 
liinrMfotin,  wbioli  imparta  redness  to  the  first;  and  heuco  the  cruor  is  ofteu 
also  desiguated  as  hctmalo-globtiUn.  These  may  be  separated  b;  the  foUoniug 
process ; — 

Blood  deprived  of  SbKn  by  alirring  is  mixed  with  at  least  four  tXmtt  iU  bulk  of 
Batumi L'd  siilutiuii  of  sulphate  of  soda,  and  Llirawo  upon  a  flitcr ;  a  few  bf  ihe  corpnacles 
piLBd  tlirougk  nilh  (he  liquid,  but  the  greater  part  remain  dq  the  filter  in  form  of  m 
tooUt  red  msKS.  This  is  boiled  with  alcohol  Blightlj'  acidulated  with  aulpburi>:  acid  ;  ] 
tlio  basmatiD  ia  (liercby  dinsoU'ed,  nhlle  the  coluurleatt  globulin  remuias  behind. 
Carbonate  of  ammonia  ii  then  added  to  the  acid  solution  uf  hiematin  while  it  is  yel 
hot.  to  remove  juilphnric  acid,  and,  after  being  cleared  by  filtration  from  snlpliate  of  1 
ammonia,  and  a  little  globulin  Hhioh  is  iireeipiLaled,  tlic  liquor  ia  cvajiorateil  lo  » 
Inelfth  of  1(8  hulk ;  it  then  depoaitii  the  hnimatiu  in  furm  of  a  dark  broira  or  almost 
black  ponder,  from  wliioh  a  minute  proi>artiou  of  lut  may  bo  eitracled  by  means  of 
ether. 

Hifmalin  thus  obtained  appears  to  be  altered  by  the  procesB  of  sepam-  ' 
tion,  for  it  is  no  louger  soluble  iu  water.  It  is  inBolublo  also  ia  alcohol 
uid  ether  ;  but  it  readily  dissolves  in  any  of  thi'so  liquids  after  beijig 
mixed  with  potash,  soda,  or  ammonia,  forming  deep  rod  solutions.  It 
lilcewise  dissolves  in  alcohol  to  which  an  acid  has  been  added,  but  its  acid 
combinations  are  insoluble  in  water.  When  burned,  it  yields  ncai'ly  t^u 
per  cent,  of  peroiide  of  iron,  representing  nearly  seven  per  cent,  of  iron. 
The  quiiutity  of  iron  is  estimated  by  Schmidt  as  1  to  230  parts  of  red  oor- 
puscloa.  According  to  Mulder,  hicmatiu  is  composed  of  carbon  Gb'St, 
hydrogen  5-37,  nitrogen  10-40,  oxygon  1175,  audir  on  UG4  ;  or  C„,  H  ^ 
N.,  O,.  Fe. 

That  hiEmalln  ia  an  altered  product  la  futthcr  shown  by  an  observation  of  Uoppe, 
confirmed  by  Stokes,  both  of  »hnm  have  found  that  Iha  solution  of  cruor  (oblninrd  hy 
diStiein^  the  red  clot  in  water)  ia  speedily  decompoBod  by  acidi.  and  that  the  cotoared 
ptoducl  of  dccompoBitian,  which  hna  all  the  cliamctera  of  hnmatin.  of^et  with 
hiematiu  in  its  effects  on  the  prismatic  apeclruin,  but  differs  in  this  respect  fnini  the 
natural  or  unaltered  colouring  matter  of  the  cruar,  which  iir.  Stokes  diatingtiuihes  by 
the  name  of  etuKnHn.* 

There  has  been  maoh  qneslian  u  to  the  condition  In  which  the  iron  exists  in 
hcematin,  and  especially  whether  it  be  in  the  state  of  oxide  and  in  special  comhinntioa 
with  some  jiart  of  the  constituent  oiy^n.  or  a«90ciatcd  in  an  elementary  form  with 
the  organic  matter,  as  sulphur  is  in  albumen.  The  latter  view  seems  to  be  the  more 
probable,  for  the  whole  of  the  iron  may  be  removed  from  hiematin,  without  abslracting 
oiygun  or  disturbing  the  rehitive  proportions  of  the  other  elemenU.     When  thus 


•  For  an  afcnunt  of  Uie  eiamlnotlnn  of  tlie  wliurinj;  omttprof  the  Mood  I'y  the  prism, 
and  of  Ihe  diBerencei  iu  ita  alisorptive  effect  on  ligiil,  according  to  Us  oiiilateil  or 
deioidnted  cdndiliun,  the  render  ia  referred  to  an  important  impcr  by  Professor  0.  Q. 
Klukei,  in  lit  Proctcduigs  o[  liio  ttujal  Society  for  June  IU,  1804,  vol,  liii.  p.  3."'5. 
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deprired  of  Iron  the  h»nutia  rettuoi  lU  colour,  uid  hu  luffered  no  ■pprecLable 
climage  in  chuscter.  It  would  leem  ther«Fore  tluit  iron,  althougb  m  conatuit  ingre- 
dieat  ia  the  red  eorpoicle,  is  not  ui  euontial  coiutitueat  of  hEnutin,  »nd  it  iM,  ti 
any  rate,  clear  Uut  the  red  colour  of  (Le  blood  U  not  catued  bj  iron. 

Gldniiijt. — When  tlie  htenuitm  luu  beea  extractad  from  the  blood- 
oorpiuoln  b;  the  for^oin){  method,  the  globulia  and  envelopeH  renuun  in 
oombiiiAtiou  or  mixture  with  aulphiirio  acid.  Globulin  ia  a  proteia  oom- 
poond,  agreeuig  rerj  nearly  with  albnmea  and  caseia  in  elamentoi^  com- 
po«itioa,  so  &r  as  this  haa  beea  ascertained,  but  most  resembling  the  latter 
■abetance  in  its  general  characters.  Uloboliu  is  nearly  iusoluble  in  puie 
water,  bat  readily  diaaoWes  on  a  very  slight  addition  of  eithrr  an  alkali  or 
an  acid.  Weak  adds  throw  it  down  from  its  solution  in  alkali,  but  when 
added  in  slight  exceaa  re-dissolve  it.  In  like  manner  it  is  precipitated  by 
alkalies  from  its  solutions  in  acids  and  rs-diasolved  by  excess.  Front  neither 
of  these  solntioua  is  it  thrown  down  by  heat.  It  ia  dissolved  by  neutral  lolta, 
and  from  this  solation  beat  throws  it  down  in  an  insoluble  precipitate. 
From  its  slightly  alkaline  solution  in  water  it  is  thrown  down  by  a  stream 
of  carbonic  acid,  and  may  be  re-dissolved  by  passiug  air  or  oxygun  through 
the  liquid.  Its  precipitate  is  distinguished  from  that  of  other  albuminoids 
by  being  always  in  form  of  fine  granules  or  molecules.  But  the  most  im- 
portant and  distinctive  character  of  globulin  is  its  fibrino-plastic  property, 
to  be  afterwards  further  referred  to,  by  which  it  co-operates  with  another 
protoin-aubstance  in  producing  solid  fibrin  ;  this  property  is  destroyed  by 
exposure  of  the  solution  to  a  boiling  heat. 

QloljDiin  forms  the  greater  part  of  the  crystalline  lens,  and  it  is  no  doubt  present 
in  the  pale  blood-corpnsclea ;  it  maU  alao  ia  the  chyle  and  tymph,  the  coraea,  the 
aqaeoua  humour,  and  various  other  iLuaea  aad  Quids,  if  ila  preseuce  is  to  be  inferred 
from  the  maoifestation  of  the  fibrino-plnatic  property.  The  globulin  of  the  red 
corpuscles  is  crjstallisable,  as  will  be  presently  explained. 

The  eruor,  or  the  soluble  matter  of  the  red  corpuscles,  which  consists  of 
the  globulin  and  colouring  principle  (the  cruorin  of  Stokes)  together,  forms 
in  water  a  solution  (maintained  probably  by  soda  and  salts)  which  in  its 
effects  with  re-agents  agrees  with  solution  of  globulin.  Btirzeltus  reckons 
the  relative  proportions  of  globulin  and  htematin  as  94 '5  of  the  former, 
and  bS  of  the  latter.  Schmidt  makes  them  87 '50,  and  12  41  respectively. 
The  corpuscles  also  contain  a  solid  phoaphuretted  fat  in  small  quantity, 
which  may  be  stated  at  rather  more  than  2  parts  in  the  100  of  dried 
corpuscles.  lOU  parts  of  dried  cruor  yield  by  calcination  about  1'3  of 
brown  alkaline  ashes,  which  consist  of  carbonate  of  alkali  with  traces  of 
phosphate  0*3,  phosphate  of  lime  O'l,  lime  0*2,  subphosphate  of  iron  O'l, 
peroxide  of  iron  05,  carbonic  acid  and  toss  O'l. 

Stood-ayiiaU. — In  the  blood  of  man  and  various  animals,  when  drawn 
Irom  the  vessels  and  set  aside  for  a  time,  red  crystals  occasionally  appear, 
cousistiDg  of  globulin  tinted  by  the  colouring  matter  :  and  their  formation 
may  be  promoted  by  adding  water  to  defibrinated  blood  so  as  to  set  free  the 
cruor  from  the  corpuscles,  and  exposing  the  watered  blood  £rst  to  a  stYeam 
of  oxygen  and  then  to  carbonic  acid.  Or  a  drop  of  blood,  defibrinated  or 
not,  is  to  be  mixed  with  a  little  water  on  a  slip  of  gloss,  exposed  for  a  little 
to  the  air,  then  breathed  upon,  and  filially  covered  with  thin  glass  and 
placed  in  a  bright  light,  which  seems  to  favour  the  crystallisation.     The 
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crystals  nre  said  rondily  to  appear  in  both  cwiea  ;  but  T  must  confess  that 
the  BBcond  method  has  ganerally  failed  in  my  haadB  with  human  or  bulloak'a 
blood.  The  addition  of  alcohol,  ether,  and  espooially  chloroform,  grcatljr 
promotes  the  operation. 

From  human  blood,  and  that  of  most  mamnmls,  tiio  crystals  are  priii- 
matic  in  form  (fig.  iix.,'),  but  tetraliedriU  in  the  guineapig,  rat,  and 
mouse  ('),  heiflgoual  plates  in  the  sqnirrol  ('),  and  rhomboliedrons  in  the 
hamster  ('),• 


Fig.  XCC  The  crfitallising  matter  U  perhaps  modi- 

fied in  Its  propcrlies  uniicr  these  diOercnt 
TorniB  i  at  Icaat.  it  has  Ikcq  faond  that  hII 
aro  not  (-qnally  soluble  in  water.  'I'he  red 
colouring  principle  (liBematin)  is  not  esdeii- 
tial  to  the  crjalala.  for  l.elimann  lioa.  by 
rorr^'ftlalliAationT  oLtaiaed  them  free  from 
colour,  and  appiLTcntly  UDclma^eil  in  oilier 
reupccta;  nei titer  dot^s  t\ia  undjaeol>red 
envelopo  or  li'gnnLcii(nry  frama  of  llio 
corpUHi.'[e  take  anv  sharo  in  the  cryatAlliibfr- 
tion.  Tto  ciyslftllising  matter,  therefore, 
must  be  the  eolouilees  proIuiQ-subetaDce  of 
the  eruor,  namely,  globulin.  U  ha*  been 
propnneil  to  call  tliia  iiuli»lani«  "  blooi]. 
crvBlalline,"  on  rvcconnt  of  its  jiropcrty  of 
cry^tatliainp,  Hbicb  dnea  not  belong  to  the 
globnllD  of  lihc  crj'Alalline  lens,  bo  fnr  as  is 
yet  known.  Tbe  ebungc  of  name,  hixrerer, 
ia  confusing,  and  appears  incsipedicnt.  eupe- 
cially  s>  ire  tnoff  that  all  furma  of  glohulia 
agree  in  tbe  mucb  mora  cbiu-actcrlBtLC  pro- 
perly of  btiQg  fibrino-plaslic 

The  biematln  itself,  or  some  cbemical 
modification  of  it.  can  also,  it  ia  supposed,  lia 
cryataUiacd :  and  tbe  rbomblc  priams  and 
uclciilar  cryat,aU  {/i/jnniu  ciy9ffil'\  obtained 
by  Tcichmann  by  treating  blood  with  concentml«d  acetic  acid,  are  eorsidcred  to  be 
of  this  nature.  Cryftlalii,  moreover,  of  a  snbatuncc  (aUo  occurring  amorphously)  wlik'h 
haa  been  named  "  htematoidin,"  and  ia  probably  derived  from  modified  brcmalin.  are 
(iften  found  in  old  eoagula  and  elTuaiona  of  blood  within  tbe  body.  These  occur  in 
form  of  rhombic  plates  or  prisma,  of  a  yellow  or  red  colour;  they  tie  insoluble  in 
water,  aleohol,  elher,  and  acetic  acid,  and  contun  no  lion. 


Fig.  SIX. — Blood  Chijtals  MAnmnra, 

1,   (mm  human   blood;   2,   from  tbe 
gaineaiiig;  3,  aquirtel  ;  1,  bainater, 


Proportion  of  red  Corpvirlrt. — The  rod  oorpusolen  form  by  far  the  largest 
part  of  the  organic  matter  in  the  blood  :  their  propmrtioii  m.iy  be  ascer- 
tained by  jilteriiig  deGbdnated  blood  mixed  with  aolution  of  Gluuber'a  salt, 
OB  already  mentioued  ;  or  by  weighing  the  dried  clot,  and  making  oUoir- 
nnce  for  the  fibrin  it  contnina.  The  latter  method,  however,  will  sen-e 
only  to  givo  a  rough  estimate,  as  tho  very  uncertain  amount  of  aerum 
remaining  in  the  clot  and  olTecting  ita  weight  cannot  be  determined. 
Prevoat  and  Diimns  made  too  largo  a  deduction  for  the  solid  matter  sup- 
posetl   to  belong  to  the  retained  serum,  and  thia  reduced  the  estimate  of 


*  A  Into  writer,  Bojaaowaki.  reptescnli  Ibem   as  rectangular  tabiM  ia  man   and 
ItM  >  in  the  mouae.     Zeilacb.  f.  Viaieiuch.  Zuol.     13CS. 
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tlie  dried  corpiucteB  too  much,  viz.  to  129  parts  per  1000  o{  blood.  Ii»- 
CUD  tiao  gives  it  itt  from  120  to  130.  Becqueiel  and  Bodier  at  from  131 
to  162.  Schmidt,  from  tbreu  modes  of  calcul&tioD,  whicb  it  is  needless 
here  to  explain,  arrived  at  the  concluaioD  that  the  proportioa  of  mout  red 
cofpiuclea  in  lUOO  p&rts  of  blood  is  from  480  to  620  ;  but  there  are 
maona  for  r^^arding  this  sa  too  high  an  estimate.  He  cousidare  that 
in  tub  moist  state  thej  oonsiat  of  31  per  cenL  of  solid  matter  and  69  per 
cent,  of  irater  :  on  this  nndeistandiug,  of  course,  much  of  the  water  esti- 
mated by  the  loss  in  drying  blood  must  be  autigued  to  the  corpuscles.* 

Different  abserren  agree  thai,  as  a  gcnend  rule,  the  proportion  of  nd  particles  ia 
greater  in  the  blood  of  the  male  aei  than  in  that  oF  the  female.  Lecaau  gives  the 
foUoving  mean  result,  derived  from  namertios  analjsea,  ezhibitiag  the  proportion  of 
dr;  cmaamentiun  and  water  in  the  blood  of  the  two  sexes.  No  ileductioD  U  made 
for  the  fibrin ;  but,  coniideriag  its  amsll  relatire  qoaalit;,  aof  possible  variation  in 
it  eaonot  mateiiaUy  affect  the  general  conclusion. 

JUaU.  Female. 

CntSBSmentnm,  &om         .    llS'StoltS  .  68'3tol2e'9 

Water     .  .    778     U>  805  790    to  8SS 

Beeqoereland  Bodier  state  the  crassamenlam  in  the  female  at  from  113  to  137. 
Lecana    (bund   the   following   differences   in  the    cnsaauentum    according    to 
temperament ; — 

Male.  Female, 

Sanguine  temperament  136-i      .  126-1 

l.j'mpbalic  temperament   .  I16'6  117'3 

As  regards  age,  Denis  found  the  proportion  of  erassamentnm  greatest  between  thv 
ages  of  30  and  40.  Snddcn  loss  of  blood  rapidly  diminishes  it.  In  two  women  who 
hitd  suffered  from  uterioe  hEDmorrhage,  the  cnssamealum  smouDted  to  odIj  70  parts 
in  1000.  The  same  effect  maj  be  otwerred  to  follow  ordinary  lenesection.  In  a 
person  bled  three  times  in  one  tisy,  I^cann  found  in  tbe  first  drawn  blood  130,  and 
in  the  last  only  76  parte  of  crassamentum  in  Ibe  10U0.  This  effect  may  be  produced 
very  suddenly  after  a  bleeding.  Prevost  and  Dumas  bled  a  cat  from  tbe  jugular 
vein,  and  found  IIS  parts  of  crassamentum  in  1000,  bnt  in  blood  drawn  five  mmnles 
afterwards,  it  was  reduced  to  93.  The  eadden  loss  of  blood  probably  Cannes  a  rapid 
absorption  of  serons  and  wsteiy  fluid  into  the  veaBels.  and  thus  diminishes  the  relative 
amount  of  the  red  particles.  It  is  found  ttkst  tbe  blood  of  warm-bloocied  animals  is 
richer  in  craBsamentDm  than  that  of  the  cotd-btooded ;  and,  among  the  former,  the 
proportion  is  highest  in  the  class  of  birds. 

LiqiKrr  Sanffumi*. — The  fluid  part  of  the  blood,  as  already  described, 
separates  spontaneously  into  Sbrin  and  semm.  The  fibriu  may  l>e  obtained 
by  stirring  the  blood  aa  soon  as  possible  after  it  is  drawn,  or  by  washing 
the  crassamentum  with  water,  to  freo  it  from  cruor.  Procured  in  either 
of  these  ways,  the  fibrin  contains  pale  corpuscles  and  a  small  portion  of 
fat.  From  dried  fibriu  of  healthy  human  blood,  Nasse  obtaioed  near  6  per 
cent,  of  fat,  and  still  more  from  the  fibrin  of  buffy  blood.  The  propor- 
tion of  fibrin  in  the  blood  does  not  exceed  2}  ports  iu  1000  ;  indeed, 
according  to  the  greater  number  of  observers,  it  is  not  more  than  2^.  As 
a  general  rule,  the  quantity  is  somewhat  greater  in  arterial  than  in  venous 
blood,  and  it  ia  increased  in  certain  states  of  the  body,  especially  in  inflam- 
matory diseases  and  in  pregnancy.      Nasse  thinks  that  the  whole  fibrin 

•  For  aa   account  of   Schmidt's  method,   see    Lehmaan's    Phjiiological    Chemislrj 
(Caieudisli  Society's  Translation),  vol.  ii. 
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Cftunol  bo  Bepanitcd  from  tho  blooil  by  the  procewea  employed,  for  he 
believes  tbat  a  portion  remains  aaspcnded  in  the  liquid  in  form  of  miDuto 
microscopic  scales  or  films. 

Denis  pointed  oat,  that  iibrln  oblalned  &ain  the  coogQlam  of  reuoai  bloDd,  If  qnite 
reMnt,  and  not  prevional;  much  cipnscd  to  the  ur,  is  oipable  of  being  iloirly  dis- 
•olved  in  a  slisliliy-hMted  solution  of  niltc.  Scherer  and  >'a«e  have  mnfinncil  Ihut 
st>t«ni«Dt,  and  the  latter  finds  thnt  fibrin  got  liy  alirriUK  mi}'  &)">  be  diuolved  in  ihe 
■amc  wa;,  prorided  il  is  quite  fre^'h.  Od  the  other  hund,  nilre  does  not  dinoWc 
filirin  of  orlemi  Llooii,  nor  filirin  ihnt  hoa  been  some  time  eipoacd  to  the  nir,  fron 
whatcTi'r  goBTCU  it  miijr  be  derircJ  ;  nor,  uccordiDg  to  tidierer,  the  fibrin  of  the 
bnOj  eott 

Origin  of  Filirin. — It  is  now  nacertained  that  the  fibrin  is  not  preaont,  m 
such,  in  a  liquid  form,  in  the  plasma,  but  is  proiluced  at  the  moroont  of 
conBolidntion  bj  the  cooperation  or  combination  of  two  previously  distinct 
Bubstancea.  About  twenty  years  ago.  Professor  Andrew  Buchnnivii*  disco- 
vered that  the  fluid  of  hydrocele,  which  might  in  an  unmixed  state  be 
kept  for  an  indefinite  time  without  coagulating,  very  speedily  concealed 
and  separated  into  clot  and  serum  when  miied  with  a  little  blood.  Ordi- 
nary blood-Berura,  blood-clot,  especially  washed  clot,  and  buffy  coat,  evan 
nfter  being  dried  and  long  kept,  wben  added  in  email  proportion  to  the 
hydrocele-lliiid,  produced  the  same  effecL  From  tliese  tnctn  Dr.  Buchanan 
concluded  that  fibrin  exist*  a«  a  liquid  both  in  bydrocele-Uuid  and  in  the 
liquor  sanguinis,  that  liquid  fibrin  does  not  coagidnte  spontaneously,  but 
requires  for  that  end  the  influetico  of  aome  "suitable  re-agents,"  that  >uch 
a  re-ogent  ia  naturally  present  in  the  blood,  and  brings  about  the  solidifica- 
tion of  its  fibrin  in  the  natural  process  of  coagulation,  and  that  it  is  absent 
from  tho  hydrocele  fluid,  but  when  supplied  by  the  addition  of  blood, 
caiues  the  Suid  fibrin  to  solidify.  On  further  roaiwning  on  the  facta  he 
had  observed,  Dr.  Buchanan  waa  led  to  believe  that  '' congnlant  power" 
was  mainly  seated  in  the  pale  corpuscles,  which  abound  in  the  washed 
clot  and  the  butfy  coat,  and  are  present  in  tbe  semm  ;  and  that  their 
efficacy  depended  on  their  or^jonisation  as  elementary  cells.  In  harmony 
with  this  lattuc  view,  he  found  on  trial  that  the  organised  tissues,  such  aa 
muscle,  skin,  and  spinal  marrow,  posressed  the  same  power,  though  in  a 
loss  degree  than  the  palo  corpuscles,  in  which,  as  primary  cella,  tha  meta- 
bolic power  is  more  energetic. 

The  reu^arkable  pbonomenon  described  by  Dr.  Buchanan  did  not  obtain 
tho  consideration  it  deserved,  and  the  coagulation  of  hydrocele- fluid 
under  the  conditions  ^.tated,  was  commonly  ascribed  to  some  catatytio 
notion  of  the  substance  added,  nhieli  induced  liquid  fibrin  present  in  tho 
fluid  to  soliiUfy.  In  1861,  however,  Dr.  A.  Schmidt,  of  Dorpat,  appa- 
rently unaware  of  Dr.  Buchanan's  ob#orTnlii>na,  fell  upon  facts  of  the  same 
kind,  and  pursuing  the  investigation  by  an  elaborate  series  of  esperimouts 
not  only  with  hydroctle-fiuid,  bnt  with  pericardial,  peritoneal,  and  other 
leroru  fluids  and  eSusioua,  which  give  a  like  result,  has  satisfactorily 
shown  that  fibrin  has  no  eiiotcnce  in  a  liquid  slate,  Inl  that  when  it 
Rjipoars  OB  a  coagulam  in  a  fluiil,  it  ia  actually  produced  then  and  there  by 
the  union  of  two  constituents  preseut  in  EolutioD,  and  forthwith  shed  out 
aa  a  solid  matter.      One  of  these  constltaenta  which  contributes  iu  largi-at 

■  Froceedingi  of  ibc  Qla^o*  rbilcw>[ihi(al  Socittj,  Fab.  19.  ISiB. 
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meaanro  to  the  prodnot,  he  natnea  fibriitoytnoUM  tubtlance,  the  other  Jibrino- 
pUittie  (ubftance.  In  the  coAgnlatioa  of  hydrocele-flnid,  the  foimer,  or 
JUyrinogen,  is  alteady  there,  while  the  fibrmoplatlin  is  rapplied  from  the 
blood.  It  ia  not  Hut  the  latter  convert*  altminen  into  fibrin,  for  after  • 
certain  Mnonnt  of  fibrin  htw  been  coftgolated  from  the  Berooa  fiaid  no 
further  addition  will  generate  more,  althongh  abundance  of  albumen 
remain! ;  mad  again,  ft  given  qmuitity  of  Gbrinoplaatiu  will  not  coAgnlata 
with  equal  ispidity  and  intensitj  any  amount  of  flaid  containing  fibrinogen. 
In  ihort,  the  fibrinoplaatic  sabtitance  aeemi  not  to  operate  aa  a  ferment  or 
by  catalysia,  bat  by  combining  with  the  other  necessary  ingredient.  Now 
Schmidt  haa  shown  that  the  fibrinoplaatic  matter  prMents  all  the  chemical 
cfaaiBcteiB  of  globulin,  and  is  in  fact  nothing  else  than  that  Hubstance. 
Accordingly  he  finda,  as  already  stated,  that  blood- crystals  are  highly  fibrino- 
[dastic.  This  globulin  ia  not  restricted  to  the  red  corputcles  ;  it  ezades  from 
them  into  the  plaama  in  the  coagulation  of  the  blood,  and  a  residual  portion 
remains  in  the  serum  when  the  process  is  over ;  globulin  doubtless  exists  also 
in  the  pale  oorpuscles.  Nor  is  it  confined  to  the  blood.  From  chyle  and 
lymph,  from  the  aqueous  humour  of  the  eye  and  watery  extract  of  the  cornea, 
from  the  vitreous  humour  and  oi^stalline  lens,  from  connective  tissue,  and 
from  saliva  aud  itynovia,  a  substance  may  be  obtiuned  having  the  same 
re-actions  and  the  same  fibrinoplaatic  power.  Fibrinogen  may  be  thrown 
down  Aram  hydrocele-fluid  by  a  mixture  of  alcohol  and  ether  ;  it  very  closely 
reaembles  globulin  in  its  chemical  islationB,  only  it  ie  lass  soluble  in  adds 
and  alkalies,  and  less  energetic  in  all  ita  re-actions.  Of  course,  it  exists  in 
blood-planna,  and  in  the  process  of  coagulation  of  the  blood  combines  with 
globulin,  transuded  from  the  corpuscles,  to  form  the  fibrin  of  the  dot.* 

Sertim This  is  a  thin  and  usually  transparent  liquid,  of  a  pale  yellowish 

hue  1  it  is,  however,  sometimes  turbid,  or  milky,  and  this  turbidity  may 
depend  upon  different  conditions,  but  most  commonly  on  excess  of  fatty 
molecules.  The  specific  gravity  of  serum  ranges  from  1025  to  1030,  bat  is 
most  commonly  between  1027  and  1026  (Naase),  and  is  more  constant  than 
that  of  the  blood.  The  solid  contents  of  the  serum  are  not  more  thaa  8  or 
9  in  100  parts  ;  the  proportion  of  water  being,  for  males  90'88,  and  for 
females  dl'71.  It  is  always  more  or  less  alkaline.  When  heated,  it 
coagulates,  in  consequence  of  the  large  quantity  of  albumen  it  contains ; 
and  after  separation  of  the  albumen,  a  thin  saline  liquid  remains,  some- 
times  named  "  serosity."  The  following  ingredients  are  found  in  the 
serum  : — 

Albumen.- — This  principle  is  considered  to  be  combined  with  soda  as  an 
albuminate  ;  its  quantity  may  be  determined  by  precipitating  it  in  the 
•olid  form  by  means  of  heat  or  alcohol,  washing  with  distilled  water, 
drying,  and  weighing  the  mass.  Its  proportion  is  about  80  in  1000  of 
semm,  or  nearly  40  in  1000  of  blood. 

Globulin. — When  serum  is  diluted  with  about  ten  times  its  bulk  of 
distilled  water,  aud  subjected  to  a  stream  of  carbonic  acid,  the  liquid 
becomes  turbid,  and  globulin  is  predpitated.  It  mny  also  be  obtained  from 
the  diluted  serum  by  the  cautious  addition  of  acetic  add,  but  the   leaat 

*  SchmEdt,  Alsx.,  in  Reicbfrt  t  Dn  Boii  Kcjrmoiid'i  Archiv.  Tiir  in>t.  a.  PbTsiol., 
1861  nnd  IS<I2.  For  a  laeid  actnunt  nl  the  progren  >nd  present  state  of  this  qaeatinD, 
foDoded  OD  a  e^mfirmstorj  repetition  of  Bnchaiuin^i  and  of  Scbtnidt's  fundamrntal  experi' 
mrnla,  see  an  arlicle  on  "ihe  Cosgulstion  of  the  Blood,"  [by  Dc.  Michael  Poater,]  in  the 
NatDial  History  Keview  for  1664,  p.  157. 
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excess  of  acid   will  re-ilisaolve  tho  precipitate.      This  globulin   ia   probabljr 
the  easfiti  of  tliu  serum  deBcribod  by  various  autborities, 

fiiltij  Cimipotinds. — It  liaii  been  already  statoU  tli^t  the  rod  corpuaclee  and 
the  fibrin  yield  a  oertaiu  quantity  of  fat  ;  but  a  portion  of  tho  fut  of  the 
blood  remains  in  tho  serum,  partly  diasolve-l,  and  portly  diffused  in  the 
li<]uid.  It  may  be  separated  by  gently  agitating  the  serum  with  about  n 
third  of  its  bulk  of  etber,  or  by  evaporating  tbe  serum  ami  digesting  the  dry 
reaidiie  in  ether,  or  in  boUiug  alcohol.  Tbe  turbiil  milky  itspcct  which 
Berum  often  exhibits,  is  in  taout  casus  duo  to  a  redundance  of  fat,  and  may 
accordingly  be  Temoved  by  agitation  with  ether. 

Tho  fatty  matters  of  the  blood  are  of  lariuua  kipda,  vii.,  chvleiterin,  tcroli'n.  and 
tbo  ordinary  Ni^ioalBulilc  fats  of  ibe  body  {mari/'i I'llca  nnd  olealt') :  aUo,  according  to 
Berzclina  and  Lccaaa,  a  phinphiivcfUd  fnt,  eimilar  lo  Ibat  round  in  tbe  brain.  Ht^rce. 
lias,  indeed.  \i  dinpOicd  Lo  tliiak  Ibnt  tbe  Lloud  conlaina  ever;  varii^Ly  of  fill  tlial  ia 
found  ia  olber  part^  of  tbe  bodj.  Lcoaau  c^iotd  nut  olilalu  the  |ilioi>pburc()ed  lal 
firom  ^ilbcr  the  t^crum  or  tiie  fibrin,  and  Bcr^ciiua  tbEi-crurn  Eu])poHe4  Lbat  it  is 
aaaociatod  wilb  Ibe  red  eoqiujclea;  be  alao  ElaLes  tliat  Lbe  ful  eilractod  from  the 
fibrin  ii  dilTerent  from  ordinary  ful.  Tho  usu.il  i[U]intily  of  ful  of  all  kjndi  in  lOuO 
parts  of  bleed  \i  ataLcd  by  Lci^nu  lo  be  SIE,  by  himon  2''i,  and  by  Nossa  20. 

Extraetire  ShtUra.— When  the  serum  hoB  been  freed  from  fllbuminous 
matter  by  ooaguLitiou,  and  from  fat  by  ether,  and  is  evnporated  to  ilryneds,  a 
yellowish  or  brown  mass  romoius,  consisting  of  organic  nuttcra  mixed  with 
salts  ;  the  former  belonging  principally  to  tbe  ill-defined  class  of  Bubptnuces 
denominated  "  eitractive  matters."  These  have  now  been  more  carefully 
sifted,  and  hare  yielded  iseveral  definite  and  recognisable  bodies,  generated  iu 
tbe  natural  process  of  decomposition  of  the  tissues,  or  retiduiJ  matters  of 
nutrition  formed  in  the  blood  itself,  aiid  on  their  way  to  be  excreted  by  the 
kidueys.  Several  of  the  substances  to  be  next  mcntione<l  belong  to  this 
olasB,  and  as  they  are  obviously  eicrementttial  and  transitory  ingredients, 
they  are  nut  allowed  to  gather  in  any  notable  quantity  in  tbe  healthy  state 
of  tho  economy. 

Crriiliii  and  Crealinin. — Products  of  tho  natural  "  wear  "  of  the  mudcles, 
or  derired  from  fleshy  food-  These  compounds,  which  are  found  iu  muscular 
subatance  and  in  the  urine,  together  with  hijpo^rttulhiii  (also  named  mrkin), 
obtainable  from  the  same  sources,  have  been  stated  to  exist  in  excMsively 
email  quantities  in  the  blood. 

Urc<i. — This  substanoti,  which  oocumuLitos  in  tlie  blood  of  animals  after 
extirpation  of  the  kidueya  or  ligature  of  the  renal  arteries,  as  well  as  in 
certain  diseasoa,  has  been  found  in  very  minute  quantity  iu  the  healthy 
blood  of  the  on  and  of  the  calf,  by  blarchaud  and  Simon,  and  in  that  of 
man,  by  Lebmaun,  Garrod,  and  others.  It  i*,  however,  iu  such  excossivelf 
Email  qnautity,  tlukt  its  estinuitiun  is  attended  with  great  difficulty. 

Uric  Acid  has  been  shown  to  eiii't  in  heidtby  blood  by  Dr.  Garrod,  and 
in  that  of  persons  euQeiing  from  gout  it  ia  in  such  considerablo  quantity 
as  to  bo  readily  detected.      In  health  its  proportion  is  extremely  small. 

Uipj'Htic  Acid  is  foimd  in  the  blood  of  herbivora,  and  according  to  soma 
objcrvurs  in  that  of  man.     There  is,  however,  niucli  doubt  upon  tbin  point. 

Leitcin.  and  Ti/roiin,  which  exist  iu  almost  all  aecrotions  and  excretions, 
probably  are  present  iu  minute  quantity  in  tho  blood  ;  but  aa  yet  they  have 
only  been  detected  in  it  in  disoose  of  the  lirer. 

Sugar  has  been  found  in  the  blood  of  doga,  oxen,  and  cats,  also  iu  that 
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of  diaeMed  and  lieAltfaj  penoni.  The  quantity  ii  vei7  buuJI.  The  form 
of  ■ngar  i*  that  known  aa  glnooM  or  grape  siigar. 

G^ottring  Prineipht. — A  yellow  or  greeniah-yellow  colouring  principle, 
iroppased  to  be  the  iame  «•  that  of  the  bile,  hat  been  found  by  Tarioua 
chemist*  in  ihe  blood  of  penoos  affected  with  jaundice,  and,  according  to 
Lecann  and  Denia,  a  certain  amount  of  it  may  be  detected  even  ia  healthy 
blood.  The  calonring  nutter  which  gives  a  pale  yellowiah  tint  to  ordinary 
■amm  doea  not,  however,  exhibit  the  reactions  of  bile- pigments. 

OdoTx/trout  Matten,  Denis  deNcribea  three.  1.  One  oombiued  with  fat, 
■melling  like  garlick.  3.  One  aapposed  to  depend  on  a  TolatUe  oil,  with  an 
odour  aaid  to  be  of  peculiar  character  in  each  apecita  of  animal,  and  to  be 
heightened  by  adding  anlphnric  acid  to  the  blood.  3.  One  of  a  variable 
character,  derived  from  the  food.  Schmidt  found  that  the  blood  of  only 
three  animala  yielded  an  odour  diatiLctive  of  the  apecies. 

Saltw. — 1,  Having  aoda  and  potaah  as  baaea,  combined  with  lactic, 
carbonic,  phoaphoiic,  anlphuric,  and  fatty  adds.  Also  chloridea  of  aodium 
and  potaaaiuu),  the  former  in  large  proportion.  Schmidt  haa  pointed  out 
that  the  potash  aalta  exist  almoat  exclusively  in  the  blood-corpuacles  and  the 
soda  aalta  principally  in  the  serum.  In  the  corpusclea  there  are  priudpslty 
chloride  of  potassium  and  phosphate  of  potaaa  :  in  the  serum,  chloride  of 
sodium,  and  phoaphale  of  soda.  The  following  table  (giving  the  mean  of 
eight  experiments)  exhibits  the  relative  quantities  of  potassium  and  sodium, 
and  of  phosj^oric  acid  and  chlorine,  in  Uie  blood  corpusclea  and  plasmik 

100  parts  of  Inorganic  Mattera. 


Blood  -  Corpiuelti, 
Na. 


_l^ 


Platma. 


E. 


tt-71         5  19 


Na. 


3774 


B(ood-  CurjnucUi. 


PO.. 


a 


17-61 


2100 


Ptaama. 


PO.. 


6 '08 


CI. 


40-08 


The  Table  sbowa  that  the  chlorides  are,  relatively  to  the  pboiphstes,  in  much 
larger  quantity  in  the  plasma  than  in  the  blood -corpnnclee;  and  that  the  phosphntta 
are,  reUtivelj  to  the  chlortdca,  in  much  larger  proporlioo  in  the  blood  corpusclea  than 
in  the  plasma. 

2.  Lactate  of  ammonia.     3.  Salts  with  earthy  bssea,  viz.,  lime  aud  magneaia 
with  phosphoric,  carbonic,  and  sulphuric  odds. 

The  earth;  ults  are  for  the  most  part  associated  with  the  albumen,  but  partly  with 
the  crasaamentum.  As  the]'  are  obtained  by  taleination,  it  bos  been  eunpectcd  that 
the  phosphoric  and  sulphuric  acids  may  be  in  part  farmed  by  oxidation  of  the  phos- 
pboru-i  and  aulphur  of  the  organic  compounda.  Nasse  found  in  1000  parts  of  blood 
4  to  7  of  alkaline,  and  0'G3  of  earthy  salts. 


Mean  Compotititm. — The  following  atatement  of  the  mean  composition  of 
bnman  v^noua  blood  ia  from  Lecauu.  (Etudee  cliiuiquea  aur  le  Bang 
humun,  Paris,  1837.) 
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Free  oxygen,  nilragen,  utd  carbonic  acid 
EitncUfe  mtttera 
F&tty  mnttera,  m. 

Fhopphurelted  fst 
Chot«gterin 
Scrolin 

Oleic  ftnd  raorguic  acidi  (Irec) 
DitUi  combined  with  wda 
Volalite    odoriferoas    oil;     acid 
(combined  «ith  a  base). 
SalU,  Til. 

Chloride  orwdinin 
„  potsABJiiin 

„  ammoninm 

Carbonate  of  soda 
„  lime 

„  magneaia 

Phosphate  of  soda 
„  lime 

„  magneBla 

Lactate  of  aoda 
Tel  low  colouring  matter 

Albumen 67-80 

Water 78037 

Fibrin 2-9S 

Albumen  (globulin)         ISS'63 )        '^ 


Semm 


.   seais 


Craaaamentain  130'SG 
looo- 


Lecami'a  statement  refer*  all  the  water  of  the  blood  to  the  «enim,  and  tliiu 
ex^geratea  the  quantity  of  albumen.  The  following  Htatoment  (from 
Lehmaan)  may  be  taken  ae  a  more  correct  account  of  the  distribution 
of  the  several  conatitneuU  j  but  the  proportion  ansigned  of  albnmen  is 
probably  somenhat  too  low. 

In  1000  parts  of  Blood. 


Corpu*^e». 

Plarma. 

Total. 

Water 

341 

451-45 

7S5-450 

Hiematin 

8-3:5 

8-375 

Globulin  and  Enrelopea 

141-110 

141-110 

Fat           .... 

11B5 

0-860 

201 S 

Eitractire  matters 

1-300 

1-STO 

S-2T0 

Saline              „ 

4-060 

4-276 

8'3S5 

Fibrin 

2025 

2-025 

Albamen 

39-420 

39-420 

600' 


600- 


1000' 


Difftrencr.  beltreen  Arttrial  and  Vfnovf  Blood.— U3  arterial  blood  is  meant  that 
vhich  is  contained  in  the  aorta  and  its  bmnebea  (systemic  arteries),  the  pulmonary 
Tcina  and  left  cavities  or  the  heart;  the  venous  blood  is  that  of  the  veins  generally, 
the  pulmonary  arteries,  and  right  cavities  of  the  heart.  Their  dilfereoccs,  apart  from 
their  functional  effects  in  the  liTing  body,  come  under  the  heads  of  colour  and  com- 
position. 

1.  Colour.  Arterial  Wood,  as  already  slated,  is  scarlet,  venous  blood  dark,  or 
purple.  Venous  blood  assumes  the  scarlet  coloar  on  exposure  to  air,  1. 1.,  to  oxygen. 
This  change  is  greatly  promoted  by  the  saline  matter  of  the  Bemm,  and  may  be 
accelerated  by  adding  palls  or  sugar  to  blood,  especially  by  carbooate  of  potash,  or  of 
aoda,  and  by  nitre.  Salts  added  l<i  dark  blood,  viithout  eiposnre  to  oxygen  or  air, 
cause  it  to  assume  a  red  colour,  but  not  equal  in  biightneist«  that  of  arteriikl  blood.  On 
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the  other  band,  thi  addition  of  ft  little  water  darkeiu  the  blood.  According  to  Pro- 
fessor StokcH,  the  corptuclea  in  the  romei  owe  "  iose  water  b;  ezoima*i«,  aod  beconie 
thereb;  highly  refractiTe,  ia  conseqneoce  of  which  a  more  copioaa  reflexion  takea 
place  at  the  common  nirface  of  the  corpusciw  aad  guironodiDB  fluid.  In  the  tatter 
ease  they  gain  water  by  endotmoeia,  which  make*  their  refractire  power  more  nearly 
equal  to  that  of  the  fluid  in  which  they  are  coQtaJned,  and  the  reflexion  is  conte- 
qnently  diminished."  *  But  the  pregence  of  aemm  or  of  Baline  matter  it  not  indi»- 
pcniabte  to  the  brightening,  for  althongh  the  clot  when  washed  free  &om  lemm 
scarcely  if  at  all  reddens  on  exposare  tn  oxygen,  yet  it  is  found  that  the  red  matter 
when  squeezed  out  of  the  clot  and  dissolved  in  water,  itill  becomes  brighter  and 
clearer  on  exposare  to  oxygen,  whilst  the  colour  is  darkened  (and  the  solution 
becomes  turbid  from  deposilion  of  globalin),  on  being  fhaken  with  carlionic  acid.  As 
ill  this  case  the  colonring  matter  ia  extracted  from  the  corpusclea  and  ia  reddened  by 
oxygen  withoat  the  presence  of  salte,  it  is  plain  that  the  difference  of  colour  of  arterial 
and  renauB  blood  eaaentially  depends,  not  on  a  difference  in  the  figure  or  density 
of  the  corpuscles,  but  on  an  attention  prodnced  in  their  ooionring  substance  by 
oxidation  and  deoiidation,  which  alters  its  absorptire  effect  on  the  light. 

2.  Composition.  The  arterial  blood,  so  far  as  is  known,  is  uniform  in  nature 
thronghoDt ;  but  in  passing  through  the  capillary  vessels  into  the  veins,  whilst  it 
generally  acquires  the  common  characten  of  venous  blood,  it  nodergoea  spedal 
changes  in  ita  pa»at^  through  particular  organs,  so  that  the  blood  of  all  veins  is  not 
alike  in  quality.  Thus  the  blood  of  the  hepatic  veins  diffen  from  that  of  the  portal 
Tein,  and  both  are  in  varioui  reepeeta  different  from  what  might  be  regarded  as  the 
common  Tenons  blood,  which  is  conveyed  by  the  veins  of  the  limb*,  and  of  the 
mnscniar  and  cataneone  parts  of  the  body  genersUy.  Moreover,  Bernard  has  shown 
that  the  blood  of  veins  retnming  from  secreting  glands  diflers  according  to  the  slate 
of  functional  activity  of  the  organs.  Whilst  their  Dioction  is  in  sbeynnce  the  blood 
in  their  veins  is  dark,  as  nsnal,  bat  when  secretion  is  active,  the  blood,  which  then 
also  flows  much  more  freely  and  abundantly,  comes  through  from  tbe  arteries  to  the 
veins  with  very  little,  if  any,  reduction  of  ita  arterial  brighlnesB ;  it  also  retains 
nearly  the  whole  of  ita  separable  oxygen. 

Compared  with  blood  i^m  a  cntaneons  vein,  arterial  blood  is  found  to  contain  a 
very  little  more  water  (abont  five  parts  in  1000),  and  to  have  a  somewhitt  lower 
specific  gravity.  The  arterial  plasma  yields  more  fibrin  and  coa^lutci  more 
quickly  ;  the  semm  is  taid  by  Lehmann  to  contain  leiu  albumen  and  less  fat,  but 
more  eitiactire  and  a  little  more  saline  matter.  According  to  the  same  aulhority, 
the  corpuscles  also  contain  less  fat,  but  relatively  more  heematin  and  salts.  Arterial 
blood  yields  mere  oxygen  gas,  and  leas  of,  both  free  and  combined,  carbonic  acid. 

Blood  of  the  portal  vein,  compared  with  that  of  the  jugular  vein,  ia  stated  by 
Lehmann  to  contain  more  water  in  proportion  to  solid  matter,  less  fibrin  and 
albnmen,  more  fot,  extractive  matter  and  salts.  Ita  corpusclea  are  said  to  be  richer 
in  heematin. 

In  the  blood  of  the  tpUnic  vtin,  m  compared  with  that  of  the  corresponding  artery, 
according  to  the  obserrations  of  Fuuke,  the  red  corpaacles  are  smaller,  more 
spheroidal  in  form,  and  more  resistant  to  the  destructive  effecla  of  water ;  and  when 
they  run  together  it  ia  in  rounded  hesps,  not  in  regular  piles.  Their  cruor  has  a 
marked  tendency  to  form  cystsla.  The  pale  corpuscles  are  vastly  more  numerona 
than  in  the  arterial  blood,  and  some  of  them  have  a  yellowish  tint  (as  if  in  transition 
to  red  iliake),  OramiJe-ceUe  occur  occaaionally  and  sparingly,  twice  as  large  as  the 
pale  corpnsclea,  but  otherwise  resembling  them.  The  plaama  ii  distinguished  by  its 
poverty  in  fibrin. 

The  blood  nf  the  hepatic  veini  shows,  according  to  Lehmann's  statement,  the 
following  differences  from  that  of  the  portal  vein.  It  ia  richer  in  both  red  and  pale 
corpuscles,  possibly  from  loss  of  water.  The  red  corpuscles  present  the  same  pecu- 
liarities of  size,  form,  resistance  to  water,  and  mode  of  aggregntion,  as  in  the  splenic 
venous  blood.  They  contain  less  fat  and  salts  than  in  portal  blood,  less  hiematin,  at 
least  lesa  iron,  but  somewhat  more  extractive  matter;  the  proportion  of  pale  cor- 
puscles to  tbe  red  is  increased.    Tbe  pUiama  ia  more  concentrated,  but  ia  deficient  in 

*  Froc  Boyal  Soc,  vol,  xiiL  p.  3S2- 
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fibrin  far  apoDljineoualy  congulsting  matter),  and  dnel  not  form  a  true  cloL  The 
ierum  coni-ainB  Icsa  albumen  nart  fill,  and  mucli  Iebb  suUbc,  but  more  citrartiio 
inattcr.  Tbu  bcpatic  rcnoua  bltrad,  moreover,  jicldi  flUgar,  derived  from  glj'cogen, 
formed  in  the  liver. 

Tbe  blood  of  tbe  renal  cHiu  i»  paid  Vij  Bcranrd  and  Bronn  Sf  qoard  ool  to  cosgu- 
Ut«  in  the  Dormal  eSuto  of  the  kidney  and  ilB  function,  from  nbicb  Ihey  Infer  tbikt  it 
eontaina  IJllle  or  no  fibrin;  but  it  amy  bo  Lhat  llicro  is  sonielbing  preMut  wliicli 
preventa  Uie  two  conitiLucnte  of  Lbe  fibrin  from  reauting  on  eaeb  other. 


coAGin.ATioir  or  tbb  blood. 

la  explaining  the  constitution  of  the  pliums,  we  hare  bean  obliged  so  far 

to  oiiticipate  the  aocount  of  the  coagulation  of  the  blood.  The  foUoiriDg  are 
tbn  pheuomeoa  which  nahcr  iu  and  which  accouipnuy  this  remiirkabte  cbuuge^ 
ItDuiediately  after  it  is  drawn,  the  blood  eiuita  a  sort  of  exhalation,  tbe 
"  halitus  "  having  a  faint  soiell  ;  in  about  three  or  four  minutes  a  film 
appt^ars  on  the  surface,  quick!]'  eprciuiiiig  from  the  circumference  to  tha 
miilrlle  ;  a,  minute  or  two  Inter  the  part  of  the  blood  lu  contact  with  the 
inBiJe  of  the  vessel  becomes  eijliil,  tbeci  speedily  the  whole  lauss  ;  so  that, 
in  about  eight  or  nine  minutes  after  being  drawn,  tbe  blood  i;*  complctrly 
gelatiuiaed.  At  about  fifteen  or  twenty  niiiiiiteti,  or  it  may  bo  much  Inter, 
the  jelly-like  Taast  begins  to  shrink  away  from  the  sides  of  the  vessel,  and 
the  Berum  to  exude  from  it.  The  clot  continues  to  coutr.ict,  and  the  serum 
to  escape  for  several  hours,  the  rapidity  and  degree  of  the  contractioa 
varying  eiceeiliii({ly  in  dilTereut  tsaeuB  ;  and,  if  the  «erum  be  poured  off, 
more  will  usually  continue  to  drain  slowly  from  tbe  clot  for  two  or  thiee 
days. 

The  nature  of  the  change  which  takes  place  in  the  coagulation  of  the 
blood  has  been  aheady  »|ioken  of  ;  it  is  essentially  owing  to  the  coagulation 
of  the  liquor  sniiguinie,  the  fibriu  being  generated  in  that  liquid  by  the  con- 
currence of  its  two  conntituentiS  in  tbe  w^ny  already  explained,  and  sepajiiiing 
iu  form  of  a  solid  mass,  which  involves  the  cori)uscl<.'S  but  allons  thu  acnim 
to  escape  from  it  in  greater  or  less  quantity.  But  although  the  solidi  Heat  ion 
of  the  fibrin  and  formation  of  a  red  clot  would  uudoubtciily  take  pbico  inde- 
pendently of  auy  mecbauicul  co-operation  on  the  part  of  the  corpuaclt'B,  still 
it  must  not  be  forgotten  that  the  red  disks  are  not  altogether  iudilfurejit 
while  coagulation  goes  on  ;  for  they  run  together  into  rolls,  as  already 
described,  and  the  cireumstikncu  of  their  doing  no  with  greater  or  with  leafll 
promptitude  materially  Btri:cts  the  result  of  the  coagulating  process.  Thus 
there  seemigood  reason  to  believe  that,  as  H.  Nns.°e  has  pointed  out,  oue  of 
tbe  causes^ — and  in  inflammatory  blood  probably  the  chief  causiv — of  the 
production  of  the  butfy  coat,  is  an  exaltation  of  the  natural  tendency  of  the 
jed  disks  to  run  together,  whereby  being  wore  promptly  and  more  closely 
»ggrogatcd  into  compact  uiassts,  tiny  more  dpeedily  subside  through  the 
liquid  plaHnn,  leaving  tlio  upi«r  part  of  it  colourless  by  the  time  c^agul.itiou 
sets  in  ;  and  Mr.  JoncB  has  <lra»u  attention  to  another  iiifluenlial  circuin- 
stance  depending  likewise  on  the  corpuiicles.  In  infiamm.it<:)ry  blood,  naiu«^ly, 
the  mure  rapid  and  close  contraction  of  the  network,  or  spcngework  aa  he 
terms  it,  into  which  the  little  rolls  of  corpusclos  unite,  and  the  consequent 
expulsion  of  the  great  part  of  the  liquor  saiiguiniH  from  its  meshes  before  tbe 
Sbrin  solidifies,  in  which  came  tho  mass  of  aggregated  corpiifcles  natiirully 
tends  to  the  lower  pnit  of  the  vessel,  ivhil.it  the  expressed  plaaina,  being 
lighter,  accumulated  at  tho  top.  Of  ci)iu^e  it  is  not  meant  to  deny  that 
more  tardy  coagulation  of  the  plasma  would  produce  the  suue  reault  aa  mora 
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■P^^f  aggravation  of  tlie  oorpnsclea  ;  it  is  well  know,  iudoed,  tluit  blood 
in&7  be  mode  to  show  a  baSy  ooat  by  delaying  ita  coagulation,  bat  buffed 
inflamnmtory  blood  ia  not  necMeariljr  glow  in  coagulating. 

CireunuUutcel  afteiittg  Ooagiilation VariooB  causes  accelerate,  t«tard,  or 

entirely  preTent  the  coagulation  of  the  blood  ;  of  these  it  will  here  suffice  to 
indicate  the  mora  important  and  best  ascertained. 

1.  Temperature.— ^Oold  delajs,  and  at  or  below  40  degrees  Fahr.  wholly 
suspends,  coagulation  ;  but  eren  trotiea  blood,  when  thswed  and  heated 
again,  will  ooi^nlate.  Moderate  elevation  of  temperature  above  that  of  the 
body  promotes  coagulation. 

2.  Coagulation  is  accelerated  by  contact  of  the  blood  with  foreign  matter, 
■uch  as  the  sides  of  the  basin  or  other  vessel  into  which  it  is  drawn.  On 
the  other  hand,  .the  maintenance  of  its  fluidity  is  fkvoored  by  retention 
within  its  vessels  or  natural  receptacles  where  it  is  in  contact  with  the 
natural  tissues  of  the  body  ;  but  when  the  coats  of  the  vesnelB  or  other 
tisanes,  with  which  the  blood  is  contiguous,  lose  their  vitality  and  are 
altered  in  their  properties,  they  become  as  foreign  bodies,  and  coagulation  is 
promoted.  The  usual  exposure  of  drawn  blood  to  the  air  promotes  coagula- 
tion, but  according  to  Lister,  by  no  means  so  powerfully  as  has  been  hereto- 
fore generally  understood.  The  effect  of  other  gases  ia  the  same.  Coagulation 
speedily  takes  place  when  blood  is  subjected  to  the  air-pump,  and  has 
therefore  been  said  to  occnr  readily  in  vacuo,  but  Lister  finds  that  this  is 
owing  to  the  agitation  caused  by  the  bubbling  of  the  blood  Arom  the  escape 
of  liberated  gas,  whereby  more  and  more  of  it  is  successively  brought  into 
contact  with  the  sides  of  the  vessel. 

3.  Arrest  of  the  blood's  motion  vnlhin  the  body  favours  coagnlation, 
probably  by  arresting  those  perpetual  changes  of  material,  both  destructive 
and  renovative,  to  which  it  is  naturally  subject  in  its  rapid  course  through  the 
system.  The  coagulation  of  the  stagnant  blood  after  death  ia  also  largely  to  be 
ancribed  to  the  alteration  then  ensuing  in  the  coats  of  the  containing  vessels. 
Lister  found  that,  after  death,  blood  remains  longer  fluid  in  the  small  veins 
than  in  the  heart  and  great  vessels  ;  and  aveu  in  these  the  coagulation  is 
usually  slow.  Agitation  of  exposed  blood  accelerates  copulation  by  in- 
creasing its  exposure  to  foreign  contact. 

4.  Water,  in  a  proportion  not  exceeding  twice  the  bulk  of  the  blood, 
hastens  coagulation  ;  a  larger  quantity  retards  it.  Blood  also  coagulates 
more  speedily  when  the  serum  is  of  low  specific  gravity,  indicative  of  much 
Kater  in  proportion  to  the  saline  ingredients. 

6.  Almost  every  substance  that  has  been  tried,  except  the  caustic  alkalies, 
when  added  to  the  blood  in  minute  proportion,  hastens  its  coagulation  ; 
although  many  of  the  same  substanoes,  when  mixed  with  it  in  somewhat 
larger  quantity,  have  an  opposite  effect.  The  salts  of  the  alkalies  and 
earths,  added  in  the  proportion  of  two  or  three  per  cent,  and  upwards,  retard, 
and,  when  above  a  certain  quantity,  suspend  or  prevent  coagulation  ;  but, 
though  the  process  be  thus  suspended,  it  speedily  ensues  on  diluting  the 
mixture  trith  water.  Caustic  potash  and  soda  permanently  destroy  the 
coagulability  of  the  blood.  Acids  delay  or  prevent  coagulation.  Opinm, 
extract  of  belladonna,  and  many  other  medicinal  agents  from  the  vegetable 
kingdom,  are  said  to  have  a  similar  effect  when  mixed  with  the  blood  ;  but 
the  statements  of  experimenters  by  no  means  entirely  agree  respecting 
them. 

6.  Certain  statee  of  the  system. — Faintness  occasioned  by  loss  of  blood 
favours  coagulation ;    states  of  excitement  are  said  to  have,  though  not 
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iavikrialily,  tlie  oppoalte  effect.  Impelled  aeratlou  of  tbo  blood  in  dumue, 
Dr  in  liuSbaxtive  luodes  o(  death,  makes  it  slow  to  c(juj;ulule  ;  probably  bom 
retentioi)  of  cnrbonic  nclJ.  Li  cold-blooded  niiimBlB,  witli  alow  circulation 
xnd  low  n)Bj)iratioli,  the  blood  cooguLitoa  less  rapidly  lha,a  in  the  wonii- 
bloodod  ;  and,  among  the  latter,  the  teudeoc]'  of  the  blood  to  coagulate  it 
strongest  in  birds,  which  have  the  greatest  amount  of  respirattou,  and 
higliefit  taeiperature. 

7.  Coogulatiou  commeneDs  eiu-Iiar,  and  in  sooner  ooinpleted,  in  arterin] 
tban  in  venous  blood.  Dr.  Naaae  iinda  that  women's  blood  begins  to 
ooa^late  nfjirly  two  mitiutBH  Rooiiur  tbau  tliiit  of  the  male  sen. 

In  general,  when  blood  uougiilatoa  quickly,  the  Diot  is  mora  buUcy  and 
less  firm,  and  the  iwrum  is  less  utfuctually  expressed  from  it  ;  »o  that  causea 
which  ailect  the  nipidity  of  coagulation  will  also  occasion  dilfarenora  in  the 
pro^Kirtion  of  the  moist  clot  to  the  exuded  serum. 

There  is  no  sufflcieut  evidence  of  evolutiou  of  heat  or  of  disongagoment  of 
carbonic  acid  from  blood  dui'ing  its  coagulatioa,  which  some  have  supposed 
to  occur. 

Tfiforjt  of  C/iOfptJftfion, — Although  it  i-^  certain  that  ibo  coagiilnLioQ  of  the  blooj 
cansinta  in  BolidiGcatian  of  fibrin,  ami  ^iltliougli  it  acema  Lolcnibly  well  cstaMinlicd 
Ihul  this  is  Ibc  retiilt  oftlic  combinatioa  of  two  iirininrily  aeparalc  animal  prini'iplci, 
it  is  by  no  means  clearly  understood  bow  such  cciinhinatioD  aud  solid  itiiuit ion  do  not 
naturally  take  place  nitbiii  the  liviug  body,  nnd  how  llie  scTcral  conditiuiu  already 
mcDtioneU  aa  inlluenciag  (lie  process  operate  in  promoting  or  opposing  eoogulaLioD. 

According  to  the  eiplaniilion  propoficJ  a  few  yeari  ogo  liy  Dr.  B.  W.  liicharJioo,* 
the  blood  is  kept  liquid  willdu  Ihc  reiucli  by  ammonia,  which  maintains  the  Qbrio  in 
solution  (or.  as  it  may  be  now  ciprciued,  hinders  the  union  of  Rbrinogtu  and 
globolin).  uod  drawn  blood  vaa),-ulaleg  in  coasequcnco  of  the  lutta  of  ammonia  which 
escapea  from  it  on  expoanrc.  Drown  btouil  placed  in  sn  atmonjibera  of  ammouLi 
remains  fluid  ;  and,  accordmg  to  Dr.  Itichardituii,  llic  niitural  prvi^cnue  of  ammuiiiu  in 
bliiod  may  bo  demonslrateci.  as  well  as  Its  extrication  from  blood  ou  ciposuro  to  ait 
ur  la  a  vacuum.  The  more  citeaeire  and  thorough  the  e^ipoiiuro,  the  more  speedy  is 
the  escape  of  ammonia,  and  the  quicker  is  the  coagulation,  ileal  hasLeus  eoagulaljon 
by  hastening  the  eilricatiou  ol  ammonia.  wliiUt.  by  retaining  it,  eold  delayH  or 
■U'pends  the  change,  lloreover  Dr.  It.  fuuud  tbat  air  which  bad  become  chartiicd 
with  the  volnltle  clement  by  passing  through  one  portion  of  blood  delayed  the  eo^^- 
lution  of  another  portion  througli  which  it  was  sent. 

Nothing  I'ould  at  hrst  sight  appear  more  natural  and  consistent  than  this  explana- 
tion ;  but  of  the  liicte  on  which  it  mainly  TmU,  some  have  since  been  diiputeil.  and 
others  diflercutly  interpreted.  Thus  after  a  moal  elaborate  tiaearch,  a  late  inquirer 
(Thiry)  has  been  uniiblc  to  find  evidence  of  free  ammonia  in  FrcHh  blood.  A^n, 
Lister  tii^ds  that  blood  may  he  poured  from  one  piece  of  a  vein  into  another,  in  a  small 
stream  lliiaiigh  the  air  several  times,  so  as  to  give  ample  opportunity  for  the  escape  of 
ammonia,  and  yet  remain  fluid  for  houn  after.  Laatly,  the  different  elTects  of  bent 
and  eotd  may  be  ascribed  to  their  influence  In  promoting  or  hindering  the  mutual 
reaction  of  the  two  coUDtituenta  of  the  fibrin. 

Recording  to  another  view,  which  is  fiindameD tally  the  same  as  that  ca(«rtaiDed 
by  John  Hunter  and  bome  other  British  physiologists,  and  whk-ii  has  recently  been 
advoealod  by  rrwfeaBor  Brllcko  of  Vienna.t  the  blood  has  a  natural  tendency  to 
coagulate  ;  or,  if  we  may  nse  the  languago  suggested  by  later  researches,  the  globulin 
and  fibrinogen  naturally  tend  to  combine ;  within  the  body  this  tendency  is  held  in 
check  by  some  inhibitory  or  re&LruioIng  iiiQucnce  exercised  by  the  coats  of  the 
L  vessels  and  the  living  tissues  is  contact  with  the  blood;  but  when  blood  La  withdrawn 
from  its  natural  receptacles,  or  if  these  lose  their  vitality,  its  intrinsic  diapoiilion  to 


*  The  Cause  of  the  Coajiaiatioa  .i(  tLe  Blmid,      18S7. 

t  Utitith  aud  Poitige  Medico- Chiruigicd  ilvtiew,  vol.  xii. 
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MWgulaU  beins  no  longer  oppoMd,  is  allowed  to  prenUL  At  the  ume  time  it  u  not 
incomisteDt  with  Uiii  theoiy  to  admit  the  ponitiTe  effloc;  of  contact  with  foreign  or 
dead  matter  in  promodng  eoagaUtion.  Mr.  LiiUr,*  on  the  other  hand,  cooiiiien 
tbst  the  blood  hai  no  ipontaneooa  tendency  to  coagnUte,  either  within  or  wilhoat 
the  TcneU,  but  that  the  ooagnlatioD  it  brought  abont  in  drairn  blood  bj  contact  with 
foreign  matter.  Accepting  the  concloaian  of  Schmidt,  that  globniin  and  fibrinogen 
kre  neceawy  to  the  erolation  of  fibrin,  he  tbinha  that  if  these  bodies  anita  in 
ordinary  chemical  combination,  tlie  ocliaD  of  foreign  matter  may  determine  their 
union,  u  ipongy  platinnni  promotes  the  combination  of  oxygen  and  hydrogen.  He 
conaiden  tliat  tlte  living  Teasels  do  not  exert  any  action  to  preient  coagulation,  bat 
that  tbeir  p«caliarity,  an  diatingnished  from  an  ordinary  solid,  eoniiita  in  the  remark- 
able clrcomstaDGe  that  their  lining  membtaoe,  in  a  atate  of  health,  is  wholly  n^iatire 
ID  its  relation  to  eoagnlation.  and  does  not  cause  that  molecular  distnrbance,  so  to 
wpttik,  which  Is  piudoced  in  Uie  Hood  by  all  ordinary  matter.  When  the  Taasets  loi« 
their  peculiar  property  by  death,  or  become  seriously  altered  by  disease  or  i^jnry, 
their  contact  with  the  blood  iodncea  coagulation  like  that  of  an  extraneous  body. 
Finally,  It  may  be  obserred,  that  in  any  attempted  explanation  of  the  coagnlation  of 
the  blood,  it  is  well  to  bear  in  mind  that  there  is  a  purely  physical  or  cbemical 
phenomenon,  which,  tm  snggested  by  Mr.  Qraham,  has  a  certain  analogy  to  it,  namely, 
the  change  from  the  liquid  to  the  insoluble  alate  ao  easily  induced  in  ooUoidal 
matt«r  by  slight  external  cause*. 


TBK    LYMFB    AND    CniLB. 

A  tranapomit  uid  nearly  colourleea  fluid,  named  "  lymph,"  ia  conreyed 
into  the  blood  by  ft  Bet  of  Tesseli  distinct  tram  thoao  of  the  sanguiferoiu 
ayitem.  These  Teasels,  which  are  nftmed  "  lympbatica,"  from  the  nature  of 
their  oootenta,  and  "  abaorbeuts,"  on  occonnt  of  their  reputed  office,  take 
their  riaa  in  nearly  all  parts  of  the  body,  and,  after  a  longer  or  shorter 
ooiine,  discharge  themtelves  into  the  great  veins  of  the  neck;  the  greater 
number  of  them  previously  joining  into  a  main  trunk,  named  the  thoracic 
duct, — &  long  narrow  vessel  whidii  rises  up  in  front  of  the  vertubne,  and 
opena  into  the  veins  on  the  left  aide  of  the  neck,  at  the  angle  of  union  of 
the  subclavian  ajid  internal  jugolar  ;  whilst  the  remaining  lymphatics  tenni' 
nate  iu  the  oorreapondiug  veins  of  the  right  side.  The  absorbents  of  the 
BDiall  intestine  carry  an  opaque  white  liquid,  named  "chyle,"  which  thej 
absorb  from  the  food  as  it  passea  along  the  alimentary  canal  ;  and,  on 
account  of  the  milky  aspect  of  their  contoota,  they  have  been  called  the 
"iactoal  vessels."  But  in  thus  distinguishing  these  vesaels  by  name,  it 
most  be  remembered,  that  they  differ  from  the  rest  of  the  absorbents  only 
iu  the  nature  of  the  matters  which  they  convey  ;  and  that  this  difference 
holds  good  only  while  digestion  is  going  on  ;  for  at  other  times  the  lacteals 
contain  a  olear  fluid,  not  to  be  distinguished  from  lymph.  The  lacteals 
enter  the  commencement  of  the  thoracic  duct,  and  the  chyle,  mingling  with 
the  lymph  derived  from  the  lower  part  of  the  body,  is  oouveyed  along  that 
canal  into  the  blood. 

Giand*. — Both  lactaala  and  lymphatics,  in  proceeding  to  their  destination, 
pass  into  and  out  of  certain  small,  solid,  and  vascular  bodies,  named  lym- 
phatic glands,  which  have  a  special  structure  and  internal  arrangement,  as 
will  be  afterwards  described  ;  so  that  both  the  chyle  and  lymph  are  sent 
throagh  these  glands  before  being  mixed  with  the  blood. 

Ttda  much  having  been  explained  to  render  intelligible  what  follows,  we 

■  On  the  Cosgntation  of  the  Blood ;  the  Croonian  LectnrefbrlSSS,— Proceedings  of  the 
Royal  Society,  toL  liL  p.  580, 
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may  now  consider  the  lymph  aud  the  ohyle,  which,  as  will  be  Been,  sran 

intimutelf  related  to  the  bluod. 


The  lymph  may  bo  procured  &Be  froin  ftdtotxtiire  of  chyle,  and  in  qtMD- 1 
tity  sufficient  for  e!i  a  mi  nation,  from  the  larger  lymphatic  vessels  of  the 
liorao  tir  BKH.  It  nuiy  also  be  obtained  by  opening  Ihe  thoracic  duct  of  bq 
animal  that  boa  foated  for  some  time  buforo  being  killed.  It  is  b  thin 
fluirl,  transparent  and  colourless,  or  oooasioiially  of  a  pale  yellow  hue  j 
its  taate  is  Milioe,  its  smoli  faint  and  scarcdy  perceptible,  and  its  reaction 
alkiilino.  Sometimes  the  lymph  has  a  decided  red  tint,  of  greater  or  less 
depth,  whiclt  becomes  brighter  on  exposure  to  the  air.  This  rmlnt^sa  is  das  { 
to  the  presence  of  coloured  corpuscles,  like  those  of  the  blood  :  uiid  it  haa 
been  isometimes  supposed,  that  such  corpuscles  exist  naturally  iu  the  lymph, 
in  greater  or  less  quantity  ;  but  they  are  more  probably  introJuced  into  the 
lymphatic  vessels  accidentally.  It  can,  iu  fxict,  be  shown  that  when  an 
inciHioD  IB  made  into  a  part,  the  blood  very  readily  enters  the  lymphatics 
which  are  laid  open,  and  passes  along  into  larger  trunks  ;  and  iu  this  way  | 
blood  is  conveyed  into  the  thoracic  duct,  or  any  other  large  vessel,  exposed 
■8  mual  by  incision  immediately  aft«<r  the  animal  is  killed.  Indeed,  mere 
rough  handling  of  some  organi,  such  an  the  liver  and  spleen,  will  rupture 
the  fine  vessels  and  cause  the  contents  of  the  issuing  lymphatics  speedily  to 
become  red  from  ndmixturo  of  blood. 

The  lymph,  when  examined  with  the  microscope,  is  seen  to  consist  of  a 
clear  liquid,  with  corpuscles  lloiiting  in  it.  These  ' '  lymph  corpuscle*,"  or  J 
lymph  globules,  agree  entirely  in  their  oliiiracters  with  the  pale  corpuaole 
of  the  blood,  which  have  bneu  already  deaDribud  (page  iixi.).  It  is  alleged  | 
that  Bomo  of  the  lymph  corpuscles  have  a  yellowish  tint.  Oceaaiuuttlly, 
■mailer  particles  are  found  in  the  lymph  ;  also,  but  more  mrcly,  a  few  oil 
globulofl  of  various  sizes,  as  well  as  red  blood-corpuscles,  the  presence  of 
which  has  just  been  refL^rred  to. 

The  liquid  part  (lymph-pl.isma)  bears  a  strong  resomblsnCB  in  its  phywcal 
and  chemical  constitution  to  the  plasma  of  the  blood  ;  and  accordingly, 
lymph  frosh-drawn  from  the  versela  coagulntea  after  a  few  minutea'  expo- 
sure, and  sepaialcs  after  a  time  into  clot  and  serum.  This  change  is  owing 
to  the  combination  of  the  constituents  of  the  fibrin  contained  In  the  lymph- 
plasma,  and  in  this  proceai  most  of  the  corpuscles  are  entangled  in  tb« 
Goaguliim.  The  serum,  like  the  corresponding  [>art  of  the  blood,  consists 
of  water,  albumen,  extractive  matters,  fatty  matters  in  very  sparing  quan- 
tity, and  salts.  Sugar  exists  in  small  quantity  in  the  lymph,  and  urea,  in 
the  proportion  of  from  001  to  003  per  cent. j  leuciu  has  also  been  found, 
at  least  in  th<>  lymphatic  glauda. 

Human  lymph  has  been  obtnined  A^sh  from  the  living  body  in  several 
instances,  from  lymphatic  vessels  opened  by  wounds  or  other  causes.  It 
baa  been  found  to  agree  in  all  material  points  with  the  lymph  of  quad- 
rupeds. 


OBTXR 


The  chyle  of  man  and  maromiferous  animnis  is  an  opaque,  white  fluid, 
like  milk,  with  a  faint  odour  and  wi!tihh  tH8t«,  slightly  alkaline  or  alto- 
guther  neutral  iu  its  reaction.  It  has  often  a  decided  red  tint,  Fsiiecialljr 
when  taken  from  the  thoracic  dnct.      This  colour,  which   is  heightened   by 
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exposure  to  air,  is  donbtlsM  generallr  doe  to  the  prMenoe  of  blood-eor- 
pu»clee,  uid  may  be  espUimed  in  the  same  w%y  as  the  oooadoiud  red  colour 
of  lymph. 

Like  bkiod  and  Ijmph,  both  of  which  fluids  it  greatly  reMinbleB  in  con- 
atitution,  the  chyle  oooaiata  of  a  liquid  holding  small  particles  in  suspension, 
^nieae  partidea  are,  1.  Ohyh  corpiueiu,  or  chyle  globules,  precisely  like  the 
lymph  globolea  and  pale  blood  corpuscles  already  described,  3.  MoUmvla, 
of  almost  immeaaorably  minute  bnt  remarkably  iiuifonu  size.  These  abooad 
in  the  fluid,  and  foim  an  opaque  white  molecular  matter  diffused  in  it,  which 
Mr.  QnlliTer  has  named  the  moUadar  boM  of  the  chjile.  The  addition  of 
ether  instantly  dissolves  this  matter,  and  renders  the  chyle  nearly,  but  not 
quite,  transparent ;  whence  it  may  be  inferred  that  the  molecules  are  minute 
particles  of  fatty  matter,  and  no  doubt  the  chief  cause  of  the  opacity  and 
whiteness  of  the  chyle.  According  to  the  lato  FroC  H.  Miiller,  they  are 
each  coated  with  a  fine  film  of  albuminoid  matter.  They  exhibit  the  luual 
tremulous  movements  common  to  the  molecules  of  many  other  substanoes. 
3.  OH  ^/ibviet ;  these  are  of  Tarious  sizes,  but  much  larger  thun  the  mole- 
cules above  described,  and  are  often  found  in  the  chyle  in  conddarable 
numbers,  4.  Minute  tpherviM  (Gulliver),  from  j^it^fg  to  -j-btjh  of  an  inch 
in  diameter  ;  probably  of  an  albuminous  nature,  and  distinguished  from  the 
fatty  molecules  by  their  varying  magnitude  and  their  insolubility  in  ether. 
The  Fret  nudei  described  in  the  chyle  by  £olliker  he  now  considers  to  be 
derired  from  corpuscles  accidentally  ruptured  in  the  examination. 

The  plasma,  or  liquid  part  of  the  chyle,  contains  fibrin,  so  that  chyle 
coagulates  on  being  drawn  hota  the  vessels,  and  nearly  all  the  chyle  cor- 
pusclea,  with  part  of  the  moleoolar  base,  are  involved  in  the  clot.  The 
serum  which  remains,  resembles  in  composition  the  serum  of  lymph  ;  the 
most  notable  difference  between  them  being  the  larger  proportion  of  fatty 
matter  contained  iu  the  chyle-serum. 

The  folioving  analjies  of  lymph  and  cbjle  exhibit  the  proportions  of  Ihs  different 
ingredients ;  bat  it  must  be  eiplaiued  tbat  the  amount  of  the  corpDxcles  canoot  be 
■eparatet;  giren,  the  greater  part  of  them  being  included  in  tbe  clot  and  reckoned 
Sit  Ebrio.  No.  1  is  the  mesn  of  tvo  ansljsea,  b;  Oubler  and  Quevenno,  of  haman 
lymph  taken  daring  life  from  the  tymphalics  of  the  thigh ;  No,  2,  the  meau  of  three 
■oslyHcs  bv  Gmelin  of  lympb  ^m  tbe  thoracic  dncl  at  horses  after  priTation  of  food ; 
No.  S,  b;  Dr.  O.  Reea,  of  chyle  from  the  lacteals  of  an  ssi,  after  passing  the 
mesenteric  glands. 


I. 

11. 

III. 

Water 

9S7-32 

939  70 

802-37 

Fibrin 

0-595 

lOflO 

8-70 

Albumen 

«-776 

88-83 

85-ie 

Fat           ... 

S-61 

a  little 

SflOl 

GxtiactiTe  matter 
SslU    . 

C05 
7-76 

10-87 

22-78 

lOOO.  1000.  1000. 

Tbe  extractive  matters  of  the  eh;le  and  lymph  probsbl;  v«ry  with  the  nature  of  the 
food  ;  thef  geneially  contain  sugar  and  urea  in  appreciable  quantities. 

The  chyle,  when  taken  from  the  lacteal  Tessets  before  it  has  reached  the  gisndi, 
is  generally  found  to  coignlate  less  firmly  thau  in  a  more  adranced  stage  ot  its 
progress.  In  like  manner  the  lymph,  before  passing  the  lymphstic  glands,  occasion- 
ally exhibits  tbe  name  weak  ooagnlalion ;  but  Mr.  Une  juntlj  remarku,  that  the 
lymph  does  not  differ  in  cosgnlabllity  in   the  different  stages  of  its  progress  so 
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dBcldeill;  iLnd  so  kcd<m^IIj  t^  hua  been  snmclimea  alleged ;  tnd  lliis  observalioa  ] 
tccorila  vHh  the  flUtemcQt  of  iMr  Ilewean  on  tlic  ttamc  poiat. 

Dr.  Hces  haa  einmineii  the  flnid  cooljiined  in  the  ihorsclc  duct  of  tbe  humul| 
nibJGcL  It  vns  oblnined  from  the  bndy  of  u  criminul  na  hour  and  a  lialf  afMrl 
execullon,  and,  from  the  rtmall  qunntilv  of  food  IjikeD  for  BOini>  boura  before  ileathtl 
it  mii»t  hare  cooButed  principally  nf  Irmph.  Il  iind  a  niilkj  hua  with  a  alight  tingci 
of  bufi*:  part  of  it  cnagnlated  fcGbly  oa  cooling :  Kn  Bpcdfio  gravity  was  1021.  lU 
anBlysU,  compared  with  tliut  of  chyle  Tram  the  am,  ahovcd  less  irater,  more  albumen., 
ItMt  aqueous  extractive,  uid  a  great  deal  \et»  fat. 

FOHMATION    OP    THE    CORPPSCLES    OF    THE    LYMPH    AND    OHYLB. 

The  lymph  plasma  appears  to  concist  fundamentally  of  blood  plosmi,  which, 
having  emiled  from  the  cnpitlary  blood-reescts  ami  yieldod  DultiliTG  material  io  tba 
tiaiaea,  ia,  with  more  or  leaa  ndmixtuie  of  waate  prodocla,  returned  by  the  lymphatic*. 
At  lo  the  origin  of  the  lymph  and  cbjle  corpuulcs,  it  may,  in  t)ie  (irat  place,  be 
observed  thai  the  greatly  increased  proportion  of  these  bodica  la  the  rcasels  which 
lt.iuo  from  tlie  lymphatic  glands,  and  the  vast  store  of  cnrpoflcles  having  the  name 
chsraoteiB  contained  in  the  interior  rcccasea  of  these  glands,  are  unmistakeable  Indi- 
CBlioDs  thai  the  glands  are  at  least  a  principal  scat  of  Ibcir  proiluctian.  Tbej  are, 
moflt  prubablj,  produced  by  divinion  of  parent  eorpUBcles  or  colls  cool^ned  in  ths 
glands,  and  in  some  measure  also  by  further  dirision  of  corpu!iclcs  thus  produced, 
after  tbcy  liavc  made  tlieir  way  into  the  lymphatic  vcHsels,  The  eorpuaclea  found 
)ipHrinQ;1y  bnth  in  chyle  and  lymph  before  paAsing  the  mesenteric  glands  may  be  ill 
part  formed  in  the  ogminaled  and  solitary  follicular  glands  of  tho  intestine — which, 
though  dilTcring  so  much  in  form,  yet  ia  essential  structure  hare  much  in  common 
with  the  lymphatic  glands— and  may  come  partly  also  from  the  irregular  deposits  of 
pale  corpUBclcd,  which  liave  recently  been  recognised  in  the  intestinal  mucous  mem- 
brane. Ijympli-corpuscica  arc  supposed  also  to  be  produced  in  tho  spleen,  anrl  in  the 
thymus  and  thyroid  glands ;  but  corpuscles,  although  few  in  number,  and  not 
invariably  prcjcnt.  hare  been  found  in  the  lymph  of  various  regions  of  the  body 
bcfure  it  has  reached  the  glands,  and  they  are  present  in  the  lymph  of  eold-hlooded 
Verlebrata.  whose  lymphatic  vessels,  although  forming  a  well  developed  system,  do 
Dot  pass  through  glands.  It,  therefore,  seems  necessary  to  admit  some  furlhcr  source 
of  the  corpuscles  ;  but  what  this  may  he  is  very  much  a  mutter  of  conjceturc.  It 
has  been  suggested  that  lymph  corpuscles  are  produced  by  multiplication  of  cells  in 
thfl  epithelium  which  lines  the  lymphatic  vessels,  in  the  name  way  as  mucoua  cor- 
puscles are  supposed  lo  bo  formed  from  the  epithelium  of  mucous  membranes. 

FORMATION    OF    THE    BLOOD    I'OTIPDSCLES. 

/(I  lilt  fnilii-po  iifhnlrachiavi. — In  the  early  embryo  of  tho  frog  and  newt  (in  which,  ' 
perhaps,  the  steps  of  the  process  are  be^t  ascertained],  at  the  time  when  the  eircu^j 
Ution  of  the  blood  commences,  the  corpuscles  in  that  fluid  appear  as  rounded  celh,  | 
Sited  with  granular  matter,  and  of  larger  average  sUc  than  the  future  blood  corpuscles. 
The  bodies  in  question,  although  spoken  of  as  colls  and  presenting  a  rcgidarly -defined 
outline,  have  no  separable  envelope.  They  contain,  concealed  in  the  midst  of  the 
granular  mass,  a  pellucid  globular  nncleus,  which  nsunlly  presents  one  or  two  small 
clear  specks,  situated  eccentrically.  The  granular  conlents  consist  partly  of  line 
molecules,  exhibiting  the  usual  molecular  movements ;  and  partly  of  little  angular 
plat«s,  or  lablcl*.  of  a  solid  auhglauca,  probably  of  a  fally  nature.  After  a  few  days, 
most  of  the  celts  have  assumed  an  oval  G*n>re,  nnd  are  somewhat  reduced  In  aiie; 
and  the  granular  matter  ia  greatly  diminished  in  quantity,  so  that  tho  nucleus  ii 
conspicuous.  Kow,  also,  the  blood  corpuscles,  previously  colourlesA,  have  acquired  % 
yollowish  or  faintly  rod  colour.  In  a  further  stage,  the  already  oval  cell  is  flattened, 
the  granules  entirely  disappear,  Ihc  rrilour  is  more  decided,  and,  in  short,  the  blood 
corpuscle  acquires  its  permanent  characters.  From  this  description  it  will  be  seen 
thai  the  blood-cells  which  first  appear  agree  in  nature  with  the  embryonic  cell* 
(described  al  page  xvi|,  and  they  arc.  in  all  probability,  produced  by  the  process  of  ; 
segmentation,  which  is  known  to  take  place  in  the  frog*  ovum.  The  different  parts 
nf  (he  embryo  in  its  early  condition,  the  heart,  for  example,  &re  for  a  time  cntirelj 
cumposcd  of  oelU  of  the  sarao  kind,  and  all  have  probably  &  common  orl^o. 
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/n  lit  bird. —  In  llie  egg  of  ihe  bini.  the  firsl  npi>c»nuj™  of  blood  wrpntclea.  h 
well  u  af  bload'TeHeli.MMen  in  Uio  blaxtodenna.  orgpnniiul  mombnuie,*  itniclarc 
formed  by  ihe  extension  of  Urn  sicjtrioul*  ia  IIib  eirly  ■IngcB  of  iomWiim.  'I  ho 
coitusendng  (mbrjro,  wilh  iU  •Implc  tabuUr  butt,  ii  kcq  in  llie  mitldlD  of  lUU 
inrruUr  membrane,  and  blnoJ-vcMeii.  coDlAiuIng  biood  enrpiideleK,  ap|ienr  uver  n 
KTUt  p»Jt  of  il«  tita,  Thew  lirat  vetwl^  llierefore,  ibough  connected  wilb  the 
heart,  uid  iotended  u  eonrey  nutrimenl  lo  Ibe  cmlirjD,  are  formed  in  in  eilerinr 
elraclarc  ;  bnt  in  &  Fomewhat  laler  «Lii|i:e,  bloodvcsHtls  and  corpDKloa  are  developed 
ID  Tirioiu  leilarea  and  organa  williio  Ibe  hody,  Tbe  formalion  of  blood  caqiDscles 
in  the  Tvniilar  area  of  the  bluloderma  bu  been  Kdnloiuly  iaretligated  by  nriooa 
in<iiiiren  :  and  frnm  their  coneurrent  nUiIetQcota.  ve  luni  that  thaw  carpuwlcB,  at  « 
ecrtaia  alage  of  tbcir  progreM,  are  rounded  bodie*,  larger  Ibao  the  blood-diiks  of  the 
adult.  They  eontnin  a  gnnuinr  nai'leut.  and  are  qnile  devoid  of  eolonr.  Thexe 
fpheryidiil  coIourlfM  eorpnMl™  iu  tbcir  fuillier  adTancemeat  beoome  flaltened,  and 
aMiime  an  oval  fi^re.  Wbile  umlergning  these  changea  of  form,  Ihoy  acquire  a 
red  eolour,  which  le  at  fint  faint  anil  yellovisb,  but  giaduaily  dcepcna, 

A»  to  the  earlier  part  of  the  process^the  production  of  the  above  mentioned  roand 
cella,  whose  labaequent  eonvereion  into  colonred  oral  di-ks  has  juat  been  dcecrilied — 
it  bu  been  held  that  [he  cells  nliicb  form  the  suUlanve  of  the  b1a«todermn  and 
embryo  partly  paa*  direetty  inl^i  blood  corpuaclca,  auid  partly  generate  tbe  latter  by 
fiwiparoni  maltipli cation. 

/i  f»nn  and  maminaiia. — In  the  embryo  of  man  and  mauimalis  the  primitire 
blood  corpn'clea  are  nund,  nacleated.  colourlesB  bodies,  as  In  the  caie*  above  At- 
arribcd.  Their  aabatance,  originally  granular,  speedily  clears  np  and  acquires  colour, 
and  thai  they  appear  at  nucleated  red  corpiii>eles,  of  sphcrolilal  thape,  and  of  much 
larger  die  than  the  futuro  rvd  di<ka.  They  are  embn'onic  cells,  most  probably 
loosened  from  each  other  and  »et  free  in  the  eacaration  of  the  originally  solid  vessels 
in  the  blsstodenna  and  emhryo-bndy ;  and.  both  in  their  primitive  state  sod  after 
acqniriog  colour,  they  increase  in  nombcr  by  li^iparout  multiptiattinn.as  reprexented 
ia  Gg.  XL,  p.  irii.  These  large  DDcleated  red  and  colouiless  cuqiu'clc»,  continuing 
to  iaereaae  in  nombcr,  constilole  the  carliGst  and,  for  a  time,  the  only  eorpuacles  in 
the  embryo-vessela.  But  their  muttiplicitioD  is  soon  arretted,  and  a  new  epoch  in 
blood  lonnalion  begins  with  Ihe  development  of  tbe  liver.  The  blood  wbicli  relurus 
to  the  embryo  charged  wilh  fresh  material  of  nutrition  from  the  maternal  system, 
has  then  lo  pass,  it  firsl  entirely,  afUtrvards  in  grcsl  part,  through  the  vcsmIs  of  the 
liver,  and  it  wonld  seem  that  heneeforth  colonrle^s  nucleated  corpuscles  arc  produced 
in  that  organ  and  [lonred  abundantly  into  the  general  mnai  of  blood  by  the  hepaUa 
Teiua.  It  is  probable  that  the  liver  continues  its  btcmapoictic  or  bload-forming 
function  throughout  ftclal  life;  but,  in  Iho  mean»bile,  the  sjilcen  and  lymphatic 
system  have  aliio  begun  to  produce  pale  corpuscles,  and  in  after  periods  lupersede  the 
liver  in  that  office.  Thete  corpuscles,  eilbcr  immediately  or  after  Ss'iparous  multl- 
plicalion,  acvioirH  colour  like  llic  first — Ihoso  from  Ibc  liver  and  spleen  probably  in 
great  part  before  they  leave  these  organs — and  are  converted  into  nucleated  red 
corpufclat  The  nucleated  red  corpuscles  thus  produced  arc  gradually  converted 
intu.  or  at  leaat  succeeded  by.  smaller  dielf-sliapcd  red  corpuscles  without  nuclei, 
faaTiog  all  Ihe  characters  of  the  Uood-tlisks  ol  Ihe  adutt.  This  transition  or  sub- 
stitution begins  early,  and  proceeds  gradually,  until  at  length,  long  before  the  end  of 
intrauterine  life,  the  Ni>dtal'.d  red  cnrpusclea  have  allogether  vanislied. 

Throughout  life  the  maai  of  blood  is  subject  to  continual  change  ;  a  portion  of  it  is 
conitaiitly  eipendcd.  and  ila  place  taken  by  a  fiesh  nnpply.  It  ts  certain  that  tbe 
CDTpnaeles  are  not  exempted  from  this  general  change,  bnl  it  is  not  knoirn  in  what 
manner  they  are  consumed,  nor  has  tbe  proeeis  been  fully  Irai'ed  by  which  ncK  ones 
tn  continually  formed  to  supply  tbe  place  of  the  old.  With  regard  to  the  latter 
qaralion,  il  may  be  atated,  that  the  eipiauation  whicii  has  hitherto  found  most  favour 
with  physiologiata  ia,  thai  Iho  corpuHcIea  of  tbe  chyle  and  lymph  parsing  into  tbe 
■aogniferaas  system,  become  the  pale  corposoles  of  the  blood  ;  tmd  that  these  last  are 
eoBverted  Into  red  dlaka.  I'alc  corpunclcs  are  also  generated  in  (ho  spleen,  and,  after 
part  of  tfaem  bave  changed  into  red  disks,  pnsa  dirtctly  inln  Ihe  blood,  independently 
■  f  IhoH  derived  from  the  chyle  anil  lymph.  Aa  to  the  manner  in  which  the  pale 
cofpaicla  an  tnaaformod  into  the  ttd,  thare  ii  oomiderablc  tliQeriince  of  opinion. 
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AecordiBg  to  one  view  (tdoplcd  b;  Tagel.  K^TIiker.  Pnnke,  aiud  others),  Ui<  p&ls 
eotpiuda  ^ndiullf  become  B>tteiied.  icqaire  eoloarcd  oantcnU.  loM  their  Dnclci.  sod 
■fariok  MDiewhat  in  alir.  tail  ibiu  icqnira  the  duadFra  oT  the  red  disks.  But  Mr.l 
WhutoD  Jono  hu.  Trom  an  eitended  serua  of  oburratiaiu,  amTed  at  tbe  roadtuioai 
that,  whilst  Id  bird*,  nptilcs.  and  fiibea.  the  pale  or  Irmph  i»rpa»:1e.^afreriag  merelj  I 
toBie  alCeralioD  ot  form  and  wnlenbi.  be^omet  the  red  di^k.  its  nuoleiu  alane  i»\ 
de>rlop«d  into  the  red  disk  of  maauDaliui  blood.  Aa»nliiig  to  tbii  viev  ^lapporte 
bj  BuAk,  Hailej,  aad  GnltiTcr}.  while  the  red  corpnscle  of  OTiparooi  vertebi^ta  is  I 
traniformed  pile  iMTpnacle^^iU  deTcIi]pin«nt  not  prorwding  beyond  tkia  Mi^ — i 
non-nucleiled  red  diak  of  mai  and  mammalia  i^  on  tbe  other  band,  omuidavd  to  1 
not  the  homologne  of  th«  oral  nncleated  red  di^  of  the  oviparoni  Tvrtebrata,  hvKi 
that  of  il*  nu.?!eaj.  !t  i»  not  within  tbe  soope  of  this  work  to  enter  upon  a  dit'TUH'ioni 
of  the  rvtatire  merits  of  these  opioiona.  and  the  reader  is  referred  to  phytiolo^cal  J 
vorb  for  a  con^idention  of  these  and  other  riewi  adopted  bj  Tariom  aalhon  upon  I 
Ihe  point  at  is^ae^ 


EPIDEEMIC,  EPITHELIAL,  OR  CCTICTLAR  TISSUE. 

Otntrai  nafui-r  ani  rilualioiK — It  is  well  known,  that  when  the  skin  ia 
blistered,  a  thin,  anil  nearly  tiaiifpuent  membrane,  named  the  cuticle  or 
epidermis,  it  reused  from  its  surfiuM.  In  like  manacr,  a  trna^pATent  Blm 
mnj  be  rai5e<)  from  tbe  littiag  membrane  of  the  month,  similar  in  nature  to 
the  epiderniiii,  although  it  baa  iu  this  aitnatioa  received  the  notna  of 
"  epithelinm  ;  "  and  ttDder  the  latter  appellation,  a  coating  of  the  nuna 
kind  exists  on  nearly  all  fne  surfaces  of  the  body.  It  is  true  that  in  many 
(ituatioDs  tbe  epitheliiun  cannot  be  aotitally  raised  from  the  Eubjncent 
surface  as  a  coherent  membrane,  still  its  existence  as  a  contiuuoos  coating 
am  be  (iemonstnited  ;  and,  although  in  different  p.-irts  it  presents  importanl 
differences  it  has  in  all  cnees  the  same  fundamontal  structnre,  and  ita 
•ovenU  varieties  are  connected  by  certain  conuuon  characti-rs. 

The  exuteuce  of  a  cuticular  covering  in  one  form  or  other,  haa  been 
dcmoQstr&ted  iu  the  following  utuatious  :  vis.  1.  On  tbe  nuriuce  of  the 
akin.  2.  On  mneous  membranes  ;  a  class  of  membranes  to  be  aftorw^mU 
deticribed,  which  line  those  internal  cavities  and  pasMgea  of  the  l-ody  that 
open  exteriorly,  tit.,  the  alimentary  canal,  the  lachrymal,  nasal,  tympani^ 
reopinitory,  urinary,  and  genital  p-issagee  ;  as  well  as  the  yarions  glsiidnlar 
recesses  and  dact«  of  glands,  which  open  into  these  panages  or  upon  the 
snrfiic^  of  the  skin.  3.  On  the  inner  or  free  aiirfaoe  of  lerous  membnino% 
which  line  the  wall*  of  closed  cavities  in  the  head,  cheat,  abdomen,  and 
Other  parts.  4.  On  the  membranes  termed  synovial  within  the  jointa. 
6.   On  the  inner  surface  of  tbe  Mixxt-vesmls  and  lymphatics. 

Sfrntture  i»  gtnrraJ. — This  tissue  bas  no  resaelK,  and,  except  in  Mirtain 
partH  of  the  organs  of  the  senses,  Is  devoid  of  nerves,  and  of  sensibiUly  ;  it, 
nevertheless,  posseaaes  a  decidedly  organised  stmcture.  Wherever  it  may 
exist,  it  is  formed  ettsentially  of  nucleated  cpIIh  united  together  by  cohesive 
matter,  often  in  too  small  quantity  to  be  apparent.  The  cells,  in 
whalevia-  way  they  may  bo  produced,  make  their  appearance  first  in  the 
deepest  part  of  the  structure,  where  they  receive  material  for  growth  from 
the  blofni- vessels  of  the  subjacent  tissue  ;  then,  asually  undergoing  con- 
siderable changes  in  size,  figure,  and  conaifltency,  they  gradually  rise  to  the 
Burfacc,  where,  as  shown  at  least  in  various  important  examples,  they  are 
thrown  off  and  succeeded  by  others  from  beneath.  In  many  situations  the 
oclla  form  several  layers,  in  which  they  may  bo  Been  in  different  stages  of 
progren,  from  tlioir  ftint  appearance  to  their  final  desquaiuiitioa.  The 
r  or  Inyen  thus  formed,  take  the  ihape  of  the  Burlaao  to  which  they  are 
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f  applic-i],  fullooitig  &CL'iiriLt«ly  nil  iU  emiiteuccs,  daproBsiooa  and  ineqtmlitioa. 
I  £|)ilLeiJam  wheu  deBtrojrod  or  cast  od,  u,  for  the  most  part,  Tory  ruftdilj' 
I  t^cuerated. 

In  accordftDce  with  the  varied  purposea  which  the  opithelium  ia  destined 

|to  fulfil,  the  cells  of  whii^  it  is  composed  come  to  differ  Iii  diffensnt  situu- 
ona,  ia  fijjure  and  size,  ia  their  position  in  respeot  of  each  other, 
eir  d«gr««  of  mutual   cohesiou,  and   in   the  uuture  of  the   nuitter  they 

^eoDtain,  as  wull  aa  iu  the  vital  euduwui^ntj  vrbich  they  uuuiifiwt  ;  and 
fouuded  on  these  modi&catioDs  of  its  uoiistituont  colta,  or,  at  any  rate,  thow 

'  forming  the  BU])erfii.-ial  Liyer,  four  princijial  varieties  of  epitheliiuu  have  been 

I  recognised,  aainely,  the  leadj,  tlie  coluinniir,  the  iplitroidiil,  oud  the  cilMleii, 

]  «ach  of  which  will  now  be  describtd  ix\  piirticiilar. 

It  may  <kat  be  roniorkeii,  however,  that  amidst  these  changes  the  nucleus 

I  f>f  the  cell  undergoes  little  ulteration,  and   its  characters  are  accordingly 

1  remaikably  uniform  throughout.      It  ia  roimd   or  oval,  and  more  or  leu 

I  ftntteued  ;  its   diameter  measures  from   {nVio^^  to  -j^'o^th  of  an  inch,   or 

,  more.  Its  substance  is  ituiolublo  in  acetic  ncid,  and  colourless,  or  hut 
Blightly  tintud.  Jt  UHUuUy  contain?  oiie  or  two  nucleoli,  distingiiL^liud  by 
their  strong  dark  outline  ;  and  a  variable  number  of  more  fniutly- marked 
graonlea  irregularly  scattered.     For  the  most  part,  the  nucleus  is  persisteut, 

I  but  in  Bome  cases  it  disappears  from  the  celL 
8ealy    Efritlulium.  — The    scaly,     l<imeltar, 

I  fafrular,  or  fiattciud  epithelium  (compreheml- 
ing,    in    part,     the    pavement    or    teaselated 

t  epitheliiuu    of   the    German  anatomistB).      In 

[  this  variety  the   opitheliuni  jtuTlicIes  have  the 

'  form  of  small  angular  plates,  or  thin  ecales  ; 
iu  some  »itUBtious  forming  a  single  thin  layer, 
iu  others  accumulating  iu  many  super-imposed 
■tratd,  so  as  to  afford  to  the  parts  they  covet 
a  defeu.^ive  coating   of   cooHiderable    strength 

I  &ud  tllicknesa. 

As  ft  titiipU  layer,  it  ia  found  on  the  eeroos, 

I  vidBomB  synovial  membriuies,  the  inner  surface 

[of  the  hi-art,  blood-vessels  and  sbeorbentfi ; 
also  partly  lining  the  cerebral  vcutriclea  and 
covering  the  choroid  plexuses  ;  on  certain  parts 
within  the  eye  aod  ear,  and  in  some  gland  duots. 
If  the  surface  of  the  peritoneum,  pleura, 
periiArdium,  or  other  serous  membrane  bs 
gently  scraped  with  the  ed^e  of  a  knife,  a 
■mall  quantity  of  soft  matter  will  be  brought  away,  which,  when  exnmiued 
with  the  niicroscopu,  will  be  found  to  coutuiii  little  shred-like  fragmoata  of 
epithelium,  in  which  a  few  of  its  couBtituellt  particles  still  hold  together,  like 
the  piccM  composing  a  mouiic  work  (6g.  xx.J.  These  pLirticle«,  which  are  Hnt- 
t<!De>l  celts,  have  for  the  moat  part  a  polygonal  figure,  and  are  united  to  each 
other  by  their  edges.  Each  has  a  nucleus,  apparently  iu  or  near  the  centre. 
Tbo  addition  of  weak  rtcctic  acid  renderd  ttie  angular  outline  of  the  culls  as 
iriell  as  the  iiuclous  more  distinct.  The  cells  ditfer  Homewhat  in  eite  on  dif- 
ferent porta  of  the  serous  membrane  ;  and  those  which  cover  the  plexiis 
choroidn  send  downwards  short,  poiutod,  trausparout  pruceaaea  towards  the 
subjacent  tiasiio. 

The  epithelium  of  the  vascular  system  resembles  in  many  parts  that  u£ 
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the  suruii^  mumbraneB  ;  but  in  eonie  sHiiatiouii,  aud  especially  in  tbt^  arteries, 
ibti  tlultciiud  uulU,  together  nitb  their  iinolui,  arauiUH  uii  oblonj;  fuBiform 
figure,  and  MDmotimus  thair  outliue  beoomei  indiiitiuct  from  bleudiug  of 
neighbouring  cell*. 

A  Bcalf  epithelium,  id  whiah  the  cells  form  ecvenil  lajere,  (thence  named 
atratijte'f)  uoToi's  the  ekiu,  where  it  conatitutea  the  BCnrf-akiu  or 
epidormiii,  which,  together  with  the  hoira  Aiid  naila,  will  be  aftcrwiinlii  more 
fully  described,  lu  tiiia  form  it  exists,  alao,  on  tbe  conjunctival  covering 
of  the  eyeball  ;  on  the  membrane  of  tbe  qosq  for  &  short  distanco  iowivrdlj  ; 
on  the  tongue  and  the  inside  of  the  mouth,  throat  and  gullet  ;  on  the  vulva 
and  vagina,  extending  some  wny  into  the  corrix  of  the  utcrua  ;  alao  (in  both 
Beies),  on  a  very  eoiall  extent  of  tho  iiiembrftiio  of  the  urethra,  ndjoiniug  tho 
external  oiiSm.      It  is  found,  alao,  on  the  synovial  membriiuiiB  which  lino 

tlie  joints.     Its  priucipnl  use,  no  doubt, 
rig.  XSI.  is    to   ilibrd   a    protective   covering   to 

tliL'se   surfaces,    which    fire  almost   all 
more  or  less  exposed  to  friction. 

The  ooIIh  in  this  sort  of  epithelium 
become  converted  into  broad  thin 
scales,  from  ^  (g  to  j^j  of  nn  inch  ia 
dinmeter,  which  are  loosened  stid  cast 
off  at  the  free  surfitco.  Such  scaJi^s, 
both  single  aud  connected  in  little 
patches,  may  be  at  all  times  ceea  witli 
the  microsoope  iu  muciu  scraped  from 
the  inside  of  tho  mouth,  ns  shown  in 
fig.  >ixi.  ;  but  to  trace  the  progressive 
chAiiges  of  thi3  cells,  they  must  be  suc- 
cessively examined  at  different,  depths  from  tho  surjuce,  and  tho  epithelium 
must  abiO  be  vlt-wei  iu  profile,  or  in  a  piTpeuJiculiir  section,  as  exhibited  in 
Gg.  xjiii. 

The  deepest   celU,  or  those   next  the    siibjoceut    tissue,    are    sometimes 
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Fig.  XXIt. — EntHxuvii  TBoii  tub  Coxjvicctivi  or  ids  Cii-r,  roLCntJ  bd  thit  tui 
rnKB  aunricB  ruRuii  tub  iippbr  dusdbs  ot  tub  wiivrs,   ihd  rekiiehld  tiuss- 
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1,  2,  3,  i.  6,  pn>i;rossiTp  flnttenmg  '/(  tho  fella  n»  thpj  ri«'>  \a  lh(  surfaCB.  Tim 
oulJiiifr  figL]ri:a  reprtAULit  FJriglc  cc\U  fruui  itilTi-rcat  drpths,  viewed  on  lliiur  sarfsM,  and 
M  i'  Mid  i>',  nlgtwaja.     Mfiguified  HO  diamelun  (chieHj'  aflrsr  HeuleJ. 
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rotui'led  or  spheroiJiU  in  ahspe  (6g.  ixii , '),  aud  but  little  larger  thftii  their 
oacleoa  ;  but  more  couiDoalf  the  Dudenuoiit  layer  i»  fornietl  (na  ahowu  in 
fig,  X3U11.)  of  oblong  oelli,  which  axe  pUced  verticsHy,  nud  loay  bo  largur  in 
u«e  thim  tlie  roiiud  oella  which  lie  immediately  over  tliow.  Such  ubloug 
verticBJ  calls  occur  in  the  undermost  layer  of  the  epidermis,  and  aimilaily  in 
the  opitheUnm  of  the  cornea  and  of  variouB  part*  of  the  mucoai  momlinuieB. 
Somttimes  they  form  two  or  three  succeuive  rows.  Hij-hur  up  in  thu  mani 
the  cwUb  are  enlarged  ;  they  have  a  globular  or  oral  figure,  aud  are  fille-i 
with  Boft  matter  ;  they  next  become  flattooeil,  but  itill  rotaiu  their  rouiul 
or  oral  outline  ;  then  the  coutinuod  ft^ttouiiig  cauws  their  opposite  nides  to 
meet  and  cohere,  except  where  separated  by  the  nucleus,  aud  they  are  at 
length     convert  ml     into     thiu 
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,  scales,  which  form  the  upper- 
layers.  While  they  are 
going     this     change     of 

Sgure,  their  lubutance  becouies 

more  Grm  and  solid,  aud  their 

chemical    uature   is    more    or 

ksa  altered  ;  for  the  cell- 
I  luembnuie  of  the  aoftur  imd 
I  more  deep-ieatad  oells  may  be 

dissolved  by  acetic  add,  which 
I  {■  not  the  case  with  tho»o 
J  bearer  tlio  surface.     The  nu- 

dens  at  first  enlarges,  as  well 

»3    the   cell,    but   in   a   much 

I  degn>e.      The  scales  near  the  eurfaoe  overlap  a  littto  at  their  edges,  and 
rtheir  fignre  is  very  vorious  ;    aomewliat   deeper   il  is  mostly  polygoual,  and 

more  uniform. 

Id  TariouB  parts,  the  more  superficial  and  denser  layera  of  the  scaly 

epithelium  can  be  readily  separated  from  the  deeper,  more  recently  formed, 

•oft«r   and   more  opaque   part    which  liea   uudemeath  ;  so  that  tlie  luttL>r 

il   often  distingniahed  as  the  Malpighlin  or  mucous  layer  {liTalum.   or  rett 

mucotum),  oltlioagh   it   is   now  welt  understood  not   to   be  nu  ludspendeot 

iu«mbrane.      This  point  will  be  again  noticed  in  treating  of  the  skin. 


?ig.  XXItl,— DiiaiiM  or  Riimos  or  Rmtvb- 

LieV,    IK    WOIKll    TUH     VmiBUlOBT    OILLI     IHI 
OBU>10  UtD  VKKTICiL. 


Amnwd  and  «pirioiu  etIU  of  tpillitliuni. — It  wai  long  sicce  noticed  l>j  Henle 
tiuit  the  flattened  re1l«  snmelitnos  present  a  strlateil  apiieanmce,  and  (|iiilc  recently 
Max  Si'hulUu  sad  V'ircliuw  liavo  deiurilieil  eella  marked  on  Ihe  surfnic  wiLli  parallel 
ridges  and  furtowi  iKiJulUf),  aud  ollietB  {liliidi(hfiUii)  covereci  with  apincs,  opd 
therifure  presenting  a  fringeil  or  dcntieulate  border  (Bg.  xxir.).  Botli  Tsriattca  bava 
been  founil  in  the  epilheliuin  of  the  tongue,  lips,  aud  conjunctiva,  and  !□  llie 
epidermis  -  und  iii  all  coaes  are  conGncd  to  the  deeper  or  Malpighisn  lajien.  Similar 
cells  hflTe  been  found  in  epilbelial  cnncer  anil  in  cancruld  tumours ;  and  flattened 
celli,  beset  Kith  miuule  iplnee  on  tboir  IVee  BUfface,  hare  rueently  been  noticed  (by 
Bragetr  and  Ebertb)  in  Ibe  epithcliuin  coTeriag  the  inner  surrave  of  the  cat* 
amnion. 

Id  thin  vertical  sections  of  the  cpiriennU  of  the  fingorft  1  have  seen  wlint  sppeared 
to  b«  veils  with  a  deeply  serrated  oulllne.  in  the  tialpighian  k}'cr,  but  I  bate  not 
been  able  to  separate  tliem  so  ns  lo  examine  tlicm  singljt. 

OrotBlh. — It  must  be  admitted  Ibnt  the  continued  production  of  new  cells  by  which 
this  and  other  kinds  of  epithelium  arc  umintiincd,  is  noL  yet  thoroughly  understood. 
It  was  at  one  time  commonly  believed  Ihnt  ihc  cells  wliich  go  through  (be  changes 
of  form  and  position  alriuidv  desL-ribed,  are  formed  from  nuclei  arising  by  independent 
formation  in  a  blastema  supplied  by  the  subjacent  vaaeular  membrans ;  but  it  is  now 
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mnre  generallj  heM  tliat  Lhc  ucw  cpilheUum-cclla  ore  prodnacH  by  divl«ion  of  pre-- 
eiisling  Ktiii  in  tlio  loncrmost  elrnnini.  In  tlic  earliest  oonditiun  uF  (.be  euitirjo 
ihcre  arc  specUl  inyeni  of  cells,  deriveJ  from  the  primitive  embryonic  rclla.  s*t  laiiie 
for  (be  proiluotion  of  the  epidermis  and  of  the  iutv^tiiial  and  glanilulur  cpithtUam  ; 
ftad  il  ia  quite  coDEreivahiCt  amt  hy  aomo  hi^UilogisU  conaidt^rcd  mo-^t  probahle,  that 
Ibe  subaequeDlgcnemlioiis  of  epidermic  und  epithelial 
cells  liy  whieli  the  tiaiuo  ia  througbont  life  inain- 
taiocd.  lire  derived  by  unbrokeo  defxat  from  the 
origioal  embryonic  gtnttum.  At  tbe  same  time  the 
reproduction  of  epidermia  iu  cicatrices  after  iride 
and  deep  dettructioa  uf  the  subjacent  akin,  tmpliei 
some  otber  aourcD  of  new  cells ;  unlesa  iudeed  it  be 
Buppoaed  that  the  new  cuticle  grows  oicluaivelj  from 
the  old  Bt  the  circum  fere  ace  of  (be  lore.  Setting 
aside  thia  euppoaition,  vo  might  conceive  the  new 
cells  to  come  from  the  eon  nee  live-tisane  eorpusclec  of 
tbe  granulating  auHoce  of  the  ncv-growing  akin ;  and 
a  recent  writer  (Dr.  Utto  Welier)  describes  siicb  mode 
of  reproduction  of  epidermis  as  nctuilly  observed  by 
him  in  tbe  liculiog  of  vouiidd ;  moreover,  it  ma,v  be 
qtieitlioned  whether,  in  cerl.Qin  situations,  this  mny 
not  ho  the  regular  process  by  wliioh  (be  groirth  of 
epithelium  U  maintained. 

Wben  the  luwermoet  cells  itro  elongated  and  Tortical, 
it  is  dilUcult  to  conceive  that  they  rise  up  as  ancb, 
and  take  their  pluce  In  the  upjier  Htrata  ;  for  the  cella 
next  above  them  arc  sphctoidnl  in  shopc  and  smaller 
in  size.  It  aeems  tiiore  likely  that  they  divide  in(<> 
or  produce  the  smaller  celts.  It  might  be  supposed  that  an  oblong  vertical 
cell,  by  division  of  its  nucleus  and  scpiiration  of  the  upper  portion  of  the  cell  body, 
pmdueei  anew  nnd  smaller  cell,  whicb  rises  up.  while  (he  parent  coil  mainlaina 
its  place,  and  lengthens  out  again  for  a  repetition  of  the  pro<«sa.  Dr.  Sehneidor  * 
deacribea  sppesninecs  nctunlly  oti^rved  by  him  in  the  epithelium  covering  the  front 
of  the  eoniea.  Kbich  seem  (o  inciicato  a  procesB  of  this  kind  i  hut  much  more  extended 
observatioDB  are  required  to  aetlle  (be  poinL  I  have  seen  cells  with  double  or  divided 
nnelet  in  the  eplthelinm  of  the  Uhtdder,  but  not  conSneil  to  the  deep  etrata;   on 

the  ullier  band,  I  have  never 


Pig,  XXIV.—BFiNotrs  CiLLi 
rnoH  TUE  MiLFianiAM 
LtiKn  or  Tna  Hrrmii  Kpi- 
iiEnms  ;  abuct  ^  ines 
IK  DUMETEH  («(ter  M. 
Sebultie,  Viroh.  Arch.  vol. 
SO). 
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been  able  lo  perceive  indico. 
lions  of  division  in  the  deep 
vortical  cells  of  the  epider- 
mis ;  at  tbe  eamc  time  it  la 
plain  that  the  latter  are  not 
mere  nae lei  imbedded  in  a 
blastema ;— tho  nucleus  ii 
Burroundcd  by  a  tolerably 
well-marked  cell-l)ody,  which 
has  a  deeply  denticulate  or 
fringed  border  at  the  part 
lumed  towards  the  corinm. 


Colv-jiinar  EpitltfUxtnt 
(Cyliudompithelium  of 
Germ.  Aiiat.). — Iu  tkia 
variety  (figs.  uv.  and 
XXF].),  tbe  coustttnGtit 
oelk  are  elongated  in*  direction  peqwDdionlnc  to  the  Biirfnco  of  thamenibrBiie, 
eo  as  to  form  aliorC  upright  coluuuia,  wlijub  may  bo  of  tlie  same  thickuesa 


Pig.   XXY.— A,   Ootoasa  of  Kmibelh™  trok  rni 

laTUtliE  Miniirtnu;  U,  VIRifBn  bt  TiiEin  BRoin 

raaa  BITIIEWITT  ;      0,    been  in  l  THlN<<VE]lfiE  sectior 

or  AH  InTtsTDiAL  Villus  (from  Uenle). 


WOreb.  Hainrwiai :  ZeltHhrift,  yoL  iiL  1662. 
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Fig.   XXVI.  —  KriTRELiDH    ruait    intksti.iil 
VILLUS  If  A  Kauuit  ;    ttiaxinrnti  3uu  m*- 

NKTKIU, 

CI,  Tbick  bonier  (from  KuUikor). 


llirougliout,  hut  are,  more  freitueutlj,  smnllar  or  evon  pointed  at  tht'ir 
lowi;r  or  attachetl  extremity,  oad  Lroodvr  M  the  nppar  (lig.  xiv.  a). 
They  are  moatly  flatteiiei  on  their  Bidet,  by  which  they  are  in  mutuiU 
appoeition,  at  least  in  their  upper  and  broaded  part,  and  have,  thcreforo, 
so  far  a  prismatic  figure,  their  broad  flat  onda  appearing  at  the  surface  of 
the  epithelium  in  form  of  little  polygonai  areas  (fig.  ixv.  u).  The 
oucleob,  usually  ova],  and  coutaitiin^  a  nucleolus,  is  plnccd  near  the  middle 
of  the  ooluma,  and  ia  ofteu  so  large  iii  proportiou  to  the  cell,  as  to  oauie 
»  bulging  at  that  part  ;  in  which  case  the  height  of  the  nueleiu  dilTuiH  in 
contiguous  coluuui»,  the  better  to  allow  of  mutual  adaptntiuu. 

This  variety  of  epithelium  U 
confined  to  mucous  niembniiieB. 
It  is  found  in  the  Et':imach  ;  oa 
the  mucous  membrane  of  the 
iutesliue.s  in  ita  irhole  extent; 
in  the  whole  length  of  the 
urethm,  except  a  small  part  at 
the  orifice.  It  extends  aloug 
the  ducts  of  the  greater  number 
of  glands,  whether  larga  or 
■moll,  wljicli  open  on  the  mu- 
ociu  meiubraiie,  hut  not  through 
their  entire  length  ;  for,  at  their 
axtremitieH,  these  ducts  liave  for 
the  most  pjirt  eui  epithelium  of 
ft  differout  cbiinicter.     It  corera  also  the  inner  wembraue  of  the  gnll-bladder. 

In  the'ie  dilferent  situations  Ihe  cells  form  but  a  single  layer.  On  tha 
proper  olfactory  region  of  the  iiasid  mncoua  membrane  there  is  a  modification 
of  the  columnar  epithelium,  in  which  the  cell",  tinged  witli  brownish  yellow 
pifrmunt,  are  associated  with  the  termiuatious  of  the  olfaolory  nerves,  aud 
present  other  pectitiarities,  wliicb  will  be  noticed  iu  the  special  description  of 
the  organ  of  smelling. 

Tlie  nibsUnco  ordinarily  contoiiMd  in  the  columnar  cbIIb  has  a  fsiatly  granalar 
•specl.  and  consiiiU  EhicOy  of  mucus,  which  iii  do  doubt  produced  la  (be  celL  Under 
eiponue  to  wsler  Ihit  miicni*  cwelU  up  and  csi^npcs  in  form  of  a  p()lui-id  drop 
(fig,  xiiii.,  n,  i|.  During  digestiDn  of  fwd  containing  oil  or  fsl,  ihe  eel U  of  the 
inteatlaal  epilhctium  are  often  found  to  be  filled  with  ininulc  rut-mdlsFiilca ;  an,  if 
they  had  some  part  to  perform  in  the  sbaorplion  of  tliut  alimeuL  The  wall  of  the 
cell  funning  the  haaia  or  free  end  is  coropBralively  thick  (fig.  iivi.,  a),  and  \a  marked 
by  fine  parallel  lines  running  perpendicular  to  the  surface  (fig.  xlvil ,  1,  2).  The 
thicli.  striated  bonier  is  iupcradiled,  as  it  wcie.  to  Lhc  thin  proper  wall  forming  Elie 
base  of  the  cell,  and  19  rei,-arJed  by  KUIliker,  who  firat  pointed  out  i(A  slriRted 
ehftracter,  m  an  excreted  product  of  ihe  cell,  deposited  upon  its  outer  surface,  as 
Mean  in  Ihe  cnticular  struclnrea  of  many  of  the  inferior  animala.  As  to  the  etrlatlon. 
It  might  no  donbl  be  produced  by  a  fine  columnar  or  fibrous  Etruutiirc,  but  mogt 
OlMcrTETS agree  with  ii<illiker  iu  nacribiag  it  10  Qne  tubniar  passages  pcrforsting  the 
ecll-*al1 ;  and  it  is  furlbBT  mpposed  that  Buch  porous  slruclure  would  nccouul  for  the 
•SBumptioD  of  fat-molccnles  or  other  minutely  divided  msttem  into  (he  cell,  and  may 
be  subaerrient  10  an  sbaorptWe  funclion  in  cclla  no  eonstjiutcd.  It  muet  bo  slated, 
howerer,  that  >  thickened  slrLitcd  border  Iulb  l>een  since  nliscrreJ  in  various  olher 
epitbtUum  eoils  which  ore  not  so  obviously  connected  with  (he  funetioo  of  absorption, 
Miph  M  tfawe  lining  the  biliary  and  urinary  paBJoges,  and  the  parotid  and  pancrmtie 
darts, 

As  fat,  in  a  state  of  minute  divixlon,  is  unduublcctly  tnken  into  tho  epilbelinm  cells 
«f  the  tiilaslLual  villi  and  disappears  tram  them  again,  it  was  natural  to  look  for  some 


btt 


Ivii! 


CILIATED  EriTKELIUM. 


Fig.  XXVII. 


W'  ^g 


Fig.  SXVlL-CirtLs  or 
THiucs    or     KiBBir, 


iBTnafniAi.  Epi- 

TBItlTtl)       KITU 


WITJIK;    llA>)KinKI>    350    miMUEBS. 

1  anJ  2  ■hi)R  ntristi-d  or  porous  barder, 
suil>«wLftt  swolka  bj  iiiihjliitJOQ  ;  a,  b, 
pellucid  dropfl  of  mupu£  which  have  escuped 
rrum  the  celia  (frum  KuUikei). 


RBy  by  whk'U  it  mighl  be  i-unr«yeil  froin  the  cells  Into  Ihe  Inclcal  veucls ;  but 
Uidicrlu  Ihe  starch  hiu  not  b«eD  BuucauruL    The  ulleged  vommuijicHlioD  of  tbe  cella 

iiiqucstiDnwiLhlni'lGul  vcKets,  Ihraagli 
the  mtcrmcdium  of  eoaaeulivc-tiuua 
cotpoactcs,  rcsu  or  no  BufficicDt  evl- 
dcQco.  It  U  liae  Llmt  proccsse*,  Ilka 
Toots.  liAte  in  lomc  di^ea  been  ohwrvfi 
running  dowD  ftooi  cnlumnikr  cclli  into 
Ihc  eubja^xDt  tluuc.  nui!  in  the  cpitho- 
lium  ol  llio  olfuL'tory  DieiabriDe  thi-se 
nkcticol  ['roL-easei  arc  luug  &nd  ramified; 
butthecimncctianuflbegeprolongktiaat 
H'ilh  CDnncctlve-Uaeue  eorpoaclcs  ii  u 
yet  n  milter  of  prefiuniiitLon  only ; 
Ikllhough  there  is  prauf  of  auch  eoa- 
ncction  iu  the  case  of  Game  cilinted 
Gpit.bclium  cells  -,  and  it  is  nklorikl  to  ob- 
serve that  tho  iiilfgliiial  cpitbelium, 
nliea  cuuiincd  fresb  and  withaut  Ibe 
aid  of  condensing  reagcnU,  ihovi  no 
BUi^h  procea^cA- 

The  partielo  of  oolumuir  epilholium  are  uudoubtedl)-  eubjecl  lo  shaddinj  and 
renovation ;  bat  altbougli  vurlous  «up|Ki«iI.iuiis  hnVE  been  ImuLtded  as  tu  llie  mode  in 
uriiicb  this  'm  elTrclcd,  it  must  be  admilled  Ib&L  no  Batbfal^to^)'  account  lias  been  gticD 
of  the  proeesa.  According  to  UondcrB  and  Kultiker,  the  culumnoi  cells  on  (be  nlli 
appear  iii.'cuaioDally  to  ciut  ofT  a  part  from  their  upper  end,  with  subsequent  repara- 
tion of  the  toss.  That  is,  a  ecll  enlarges  and  a  second  nui'leua  appcan ;  the  upper  and 
broader  part,  with  one  nucleus  and  much  of  the  cell  contents,  sopsratea,  and  thv  lovct 
remaining  porlioo,  villi  its  uucleue,  growa  again  to  the  aatunil  sizs.  The  ciUudid 
portion  is  supposed  to  become  a  mucus-cgrpusclo. 

Splifroidid  EpUhdiam. — In  thia  variety,  tlio  oella  for  the  most  part  retain 
their  primitive  rouodneRB,  or,  being  flatteoed  nhero  they  touch,  acquire  a 
polyhedral  fiR'"*^!  '"  which  no  one  dimcusion  remarkably  jirudaniiuatoa. 
Heiice  the  above  t«nn  was  applied  to  this  form  of  epithelium  by  Mr. 
Bowman.  But  iu  some  places  the  celh  show  a  tondoncy  to  lengthen  iuto 
columiia  and  iu  otbera  to  Hiitten  into  tables,  eapecialty  when  thia  epithelium 
approaches  the  coiiliues  of  ouo  or  other  of  the  proeoding  varietloa  ;  in  aucli 
cases  it  has  been  named  IruiixiHoiial ;  moreover,  when  the  scaly  and  Qolumunr 
VBciuties  border  upou  ouo  another,  the  figure  of  their  particles  is  gradually 
changed,  pi-eaeuting  various  iutermodiate  forms; 
in  other  words,  the  epithelium  there  puta  ou  tho 
trausitional  character,  though  it  may  be  ouly 
for  a  very  small  spnco. 

Tho  spheroidal   epithelium   is    found    in   the 

excretory  ducts  of  the  matomary,  perapiratory, 

and  of  many  muooua  glaoda,  imd  a  modification 

of  the  apheroidal   epithelium   lines   the    inmost 

secreting     cavities,     or    commencing    ducts    of 

glands  generally   (fig.    xxvjii.).      In   thia   last- 

mentioned  situation,  where  it  is  sometimes  dia- 

tiuguiahed  by  the  name  of  'jlaiulvlur  epillKlium, 

the  nucleated  cells  oontaiu  a  large  proportion  of 

fine  granular  matter  ;  in   eoine   cases   even,  the  peculiar  ingredients  of  the 

secretion   may  be  recognised  in  them  ;  and  it  is  conceived,  that  they  have  a, 

eonii'lemble  share  iu  preparing  or  separating  those  mattora  from  the  blood. 

Ciliated  EpiOitlium. — Iu  thia  form  of  ejiithelium,  the  particles,  which  u« 
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Fig.  XXVllI.— C<i,w  raoM 
Tfia  LiYui  lUalliiaD  (ilr. 
Balj). 
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^nemlly  eolnmiiar,  boar  at  their  tree  cxtretnitiea  little  h.iir-like  pro- 
ceijsu^  whicli  aie  a^tntud  iaciMfoutly  dariog  life,  iiud  for  aoino  time  after 
death,  with  a  iusliiiig  or  viliraiLog  luotioii.  Theae  miuutd  anil  delic&te 
moving  oi^aoii  are  iinmod  cilia.  Thejr  have  uow  been  discovered  to 
exiat  very  ultHn.Hiv'ely  throughout  the  auimal  kiiigdODi  ;  aud  the  move- 
meutij  tliey  produoo  are  Holiiervient  to  very  varied  purpoaea  iu  the  auimol 
economy. 

Iu  the  humau  body  the  ciliated  epithelium  occurs  iu  the  following  parts, 
viz.  ; — I.  On  the  mucoiu  mombraua  of  the  air  pas^iigee  and  its  pro- 
longationa.  It  coaimeDcen  at  a  litUn  dizitnuce  within  the  nostrilii,  coveni 
the  membrane  of  the  nose  and  of  the  adjoining  bony  sinoaes,  extends  up 
into  the  naeal  duct  and  lachrymal  lac  From  the  noso  it  spreads  bock- 
warda  a  certaiu  way  on  the  upper  surface  of  the  aoft  palate,  ouil  over  the 
upper  or  naaal  region  of  the  pharynx  ;  thcace  along  the  Eustachian  tube 
and  lilting  membrane  of  the  tympauum,  of  which  it  covers  the  greater  part. 
The  lower  part  of  the  pharynx  is  covered  by  scaly  epithelium  as  alre&dy 
mentioned  ;  but  the  ciliated  epithelium  begins  again  iu  the  larynx  a  little 
above  the  glottis,  and  continues  throughout  the  trachea  and  the  bronchial 
tubes  in  the  luug»  to  their  smallest  ramlQcations.  2.  On  the  mucous  lining 
of  the  uteru-t,  commeuciiig  at  the  middle  of  the  cervix  and  extending  along 
the  Fallopian  tubas,  even  to  the  pdritoneal  surface  of  the  latter  ut  their 
fimbriated  extremities.  3.  Liuiug  the  piuit  R^irciilia,  coni  Eoaciloii,  uud 
fir!it  part  of  the  excretory  duct  of  the  testicle,  4.  To  a  large  extent  on 
the  porietes  of  tlie  veutiiolea  of  the  braiu,  and  throughout  the  central  canal 

^(jf  the  spinal  cord. 
In  other  mammiferous  animals,  as  far  as  examined,  oilin  have  been  found 
In  nearly  the  same  poits.      To  see   them  in   motion   a   portion   of  ciliated 
mucous  membrane  may  be  taken  from  the  body  of  a  recently  killed  qiiad- 
mped.      The   piece  of  membrane   is   to   be   folded  with  its  free  or  cilintod 
I  outwards,  placed  on  a  aUp  of  gloss,  with  a.  little  weak  sdlt  water  or 
Brum  of  blood,  and  covered  with  a  bit  of  thin  glj^a  or  mica.      When  it  is 
lllow  viewed  with  a  magnifying  power  of  300  diameters,  or  upwards,  a  very 
|0bvioU3   agitation   will    bo    perceived   on  the   edge   of  the   fold,   and   this 
IkppuoTance   is  caused  by  tlie  moving  cilia  with  which  the  surface  of  the 
laaembrane  is  covered.     Being  sot  dose  together,  and  moving  simultaneously 
[or  in  quicli  succession,  the  cilia,  when   iu  brisk   action,   give   rise  to   the 
appisirauce  of  a  bright  trausparent  fringe  along  the  fold  of  the  mombrono, 
[agitated  by  such  a  rapid  and  incessaut  motiou,  that  the  single  threads  wliich 
LoDinpose  it  cannot   be  perceived.      The   motion  here  meant,   is  that  of  the 
Itnlia  thi-QisolveB  ;  hut  tiioy  also  set  Ln  motion  the  adjoining  fluid,  driving  it 
ong   the  ciliated   aurf.kce,  as   is  indicated   by  the   agitation  of  any  little 
|.|>krtieles  that  may  accidentally  float  in  it.      The  fact  of  the  conveyance  of 
luids  and  other  matters  along  the  ciliated  surface,  as  well  as  the   direction 
|in  which  they  are  imt>ellod,  may  also  be  made  manifest  by  immersing  the 
abraiio   in  fluid,  and  dropping  on   it  some   finely  pulverised  substance 
llsuch   as  charooiil  iu   6ne  powder),  wliich  will  be  slowly  but  Btea^lily  carried 
Iftlung  iu  a  coustoot  and  determinate  directiou  ;  and  this  may  bo  seen  with 
the  naked  eye,  or  with  the  aid  of  a  Ions  of  low  power. 

The  ciliary  motion  of  the  huroun  mucous  membrane  is  beautifully  seen 

tnu  the  Burfikce  of  recently  extracted  nasal  polypi ;  and  single  ciliated  parti- 
de«,  with  their  cilia  still  in  motion,  are  souistiines  eaparated  accidentally 
from  mucous  surfaces  in  the  living  body,  and  may  t»e  discovered  in  the  dis- 
ehorg^  mucus;  or  they  may  even  be  purposely  detached  by  gentle  aUroaion, 
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Fig.  rxiz. 


But  the  extent  and  limita  of  the  ciliated  opitliolium  of  tho  hnmiui  body  have 
Iweu  ilt^tunDiuud  chiefly  from  its  auiitomicid  cbuticCers. 

Cilia   h.iTe  iiow  been  sbowD   to   exist   iu  uJinoBt  every  c1uj«s  of  ouimala,  j 
from  the  highest  to  tlie  lowest.      Thu  immediate  puipoBu  which  tboy  EeTva-l 
ia,  to  inijKl  ni&tter,  goiisniily  more  or  leas  fluid,  along  the  aiirfocvi  oti  which>{ 
they  aro   attached  ;    or,   to  pi-opul   through  a  liquid  niodimu   the  ciliated  ■ 
bodies  of  tiiioute  aTiimals,  or  other  Hmnll  objents  on  the  surface  of  wtudl 
cilia  ore  present  ;  aa  is  the  case  with  many  iafuaorial  animal ciiloa,  in  whiull 
the  cilia  serve  aa  orgnuB  of  locomotion  like  the  fins  of  lorijer  aquatic  animals, 
and  as  happens,  too,  in  the  ova  of  many  vertebrate  as  well  as   invortobrate  j 
animuls,  where  tho  yelk  revolves  in  its  Burroundiug  Quid  by  the  aid  of  cilift  . 
ou  its  Burfnce,      In  many  of  the   lower  tribes  of  aquatic  oninmN,  the  cilia 
ac-iniro  a  high  doyree  of  importance  :  producing  the  tlow  of  water  over  tho 
surfaM  of  their  organs  of  respiration,  indispennable  to  the  eiorcise  of  that 
fiuiction  ;  enabling  the  animals  to  seize  Lhoir  prey,  or  to  sicallow  their  food, 
and  pt'rforming  various  other  oflices  of  gnater  or  less   importance  in   theit 
economy.    In  man,  and  the  warm-blooded  auiniolB,  tboir  utui  is  npi>arently  to  < 

inipel  secreted  fluids  or  other  uiatt«ra  along  th« 
ciliated  surface,  as,  for  example,  the  uucua  of 
the  windpipe  and  nasal  sinuses,  whieh  they 
carry  towards  the  outlet  of  tboie  cavities. 

Tlie  cells  of  the  ciliated  epithelium  contain 
nuclei,  OS  asual ;  they  have  moat  generally  au 
olougati^d  or  prismatic  form   (fig.   xxtx.),   lilca 
the  particles  of  the  columnar  epithelium,  which 
they    resemble    too   iu    arrangomeut    but   are 
often  of  greater  length  and  more   Blonder  and 
pointed    at   their   lower  end.       The    cilia   are 
attached   to    their    broad    or    BuperGcial    end, 
each  columnar  particle  bearing  a  tuft  of  these 
minute  hair-like  proceseea.      In  some  cased,  thtt 
cells  are  spheroidal  in   figiire,   the  cilia  heiug  ■ 
still,  of  course,  confined  to  that  portion  of  the 
cell  which  forma  part  of  the  general  surface   of 
the  epithelial  layer,  as  shown  in  fig.  XTx.,  which  reproseiita  such  cells  from 
the  epithelium  of  the  frog's  mouth.      In  man  this  form  occurs  iu  the  ciliated 
epithelium  of  the  cerebral  ventricles  and   tympt^ 
niim,   where   the  cells  form   but  a  tingle  stratum. 
The  coiumuar  ciliated  epithelium  also  may  exist  u 
a  simple  layer,  as  in  the  uterus  and  Fallopian  tubes, 
the  finest  ramifications  of  the   bronchia,  and   the 
central  canal  of  the  apiuul  cord  ;  but  in    various 
other   parts — as    tho    uoso,    pharynx,    Euatacblau 
tube,   the  trachea  and  its   larger  divisions — there 
is  a  layer  of  elongated  cells  boiieath  the  superficial 
ciliated  range,   filling  up  the    spaces  between  the 
pointed    extremities  of   the   latter,    and     bcneatli 
this    is    an     uiideruiost    Uyer    formed     of    small 
rounded    cells    (fig.    XXSL).       Probably   the    sub- 
jacent cells  acquire   cilia,   and   take  the    place   of 
ciliated  cells  wiucb  are   cast   olT ;  but  tho  mode  of 
renovation  of  ciliated  epithelium  is  not  yet  fully  under -tood. 
The  ralatiun  of  tho  cilialed,  u  well  as  other  eptlboliuio  colli,  to  Uie  coniiwUv»^tM>t>e 
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of  the  subjacent  tni^mbmnc.  biu  mnch  engaged  attention  sinM  the  importance  of  the 

connei;Lirv-ti&sue  corpu^leB  fioi 

eome  to  Iw  recognUed ;   »nd  a 

strong  impression  or  belief  pre- 

rails  that  mch  cpitl;clium  Veils 

are   Btmctn rally    conneeted    by 

prolongsliona  from   their  loner 

ends  with  these  eorpnsclea.  and 

geneticailj    wUted    to     them. 

A»    s    matter   of    ohserration 

Hneh    anaLumit^l    coDuectioii    U 

alhrmcd  on  excellent  authority 

(Lockhart    Clarke,  Gcrlacb  anil 

othera)      ID     reference    to    the 

eolamnar  ciliated  cpithGlinm  of 

the  central  canal  of  the  spinal 

oord  and  the   Sylvian  aqueduct, 

hac   the  evidence  in  othei  cases 

is  not  BO  Batiafaclary. 


Fig.    XXXI.— CltUTE^    Epithelium     pko«    thb 
Udxak  WmnupE  i  mojiciKi.  350  ciiiiETKM. 

a,  ti,  snhjaeent  membrane;  c,  lowermost  or  round 
cella  :  d,  middle  laytr  of  oral  cells ;  e,  soperriciikl  or 
ctliatad  cells  (from  ColUker). 


The  oilia  themselves  differ 
niilel/  in  siEe  in  dilTerent 
BDimals,    and    they  ore    not 

eqnol  in  all  parta  of  the  same  animal.  In  the  human  vrindpipe  they 
tneaatire  -[i^'gnth  to  ^jVn'^  ''^  "■'^  wc\l  iu  length  ;  but  in  many  inrertebratfl 
animalti,  especially  such  as  live  in  Halt  wat«r,  they  are  a  great  deal  larger. 
In  figure  they  have  the  aspect  of  slender,  conical,  or  slightly  flattcnud  fila- 
ments ;  broader  at  the  base  and  usually  poiDte<l  at  their  free  extremity. 
jTheir  substanoe  ia   transparent,  soft,  and  fiexiWo.      It  is  to  all  appearance 

imogeneous,    and   no    fibres,    granules,   or    other   indications    of   definite 

tarnal  structure,  have  been  satisfactorily  demonstrated  in  it. 

Motion  of  the  cUia.—The  manner  in  which  the  cilia  move,  is  best  seen 
■when  they  are  not  acting  very  briskly.  Most  generally  they  seem  to  enecute 
a  sort  of  faoniug  or  lashing  movement  ;  and  vben  a  number  of  them 
perform  this  motion  in  regul^  succesNion,  as  is  generally  the  case,  thoy  give 
rise  to  the  appearance  of  a.  series  of  waves  travelling  along  the  range  of 
cilia,  like  the  waves  caused  by  tba  wind  in  a  fieM  of  corn.  When  they  are 
in  very  rapid  action  the  undulation  is  IBS'*  obvious,  and,  as  Henle  remarks, 
their  motion  then  conveys  the  idea  of  swiftly  ninniiig  water.  The  undu- 
lating movement  may  be  beautifully  seen  on  the  gills  of  a  mussel,  and  on 
the  arms  of  many  polypes.  The  undulations,  with  some  exceptions.  Beam 
always  to  travel  in  the  same  direction  on  the  same  parts.  Tbe  iraputsion, 
also,  which  the  cilia  communicate  to  the  fluids  or  other  matters  in  contact 
with  them,  maintains  a  constant  direction  ;  unlets  in  certain  of  the  infusoria, 
in  which  the  motion  is  often  variablu  and  arbitrary  in  direction,  and  has 
even  been  supposed  to  be  voluntary.  Thus  in  the  windpipe  of  mammalit, 
the  mucus  is  conveyed  upwards  towards  the  larynx,  and  if  a  portion  of  the 
raenibrauo  be  detiiched,  matters  will  still  be  conveyed  along  tbe  surface  of 
the  scpniatod  fragment  in  the  same  direction  relatively  to  that  surf.ice,  as 
before  it*  separation. 

The  persistence  of  tbe  ciliary  motion  for  eome  time  after  death,  and  the 
regularity  with  which  it  goes  on  in  parta  separated  from  tbe  re.it  of  the  body, 
aufhcieotiy  prove  tlmt,  with  the  possible  exceptions  alluded  to,  it  is  not 
uniier  the  influence  of  the  will  of  the  animal  nor  dependent  for  its  produc- 
tion on  the  nervous  centres,  and  it  does  not  appear  to  be  inHuenced  iu  any 
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way  by  stimulaCioD  or  middou  destruction  c-f  Ihwe  centres.      The  time  wLiolil 
it  continuen  oft^r  denth  or  Bcponition  diOcrs  in  differeat  kinds  of  aDimals, 
Rnd   is  also  materially  influenced  by  tempemtiiro  and  by  the  niitiire  of  tha 
fluid   in   contuct  with   the   Biirfnce.      In  warm-blooded  miiinrilB   the  period] 
varioa  from  two  or  three  hours  to  two  daji,  or  eTen  more  ;  being  longer  in 
aummer  th&n  in  the  eold  of  winter.      In  froga  the  motion  may  continue  four  | 
or  five  dnya  after  the  destruction  of  the  brain  ;  and  it  hns  been  aeon  in  th«  i 
gullet  of  the  tortoise   Sfteen  dnya  after  decapitation,  continuing  seren  (lAya 
after  Ibe  muscles  had  ceaeed  to  be  irritable. 

With  the  view  of  throwing  further  light  on  the  nature  of  this  remarkabla  , 
kind  of  motion,  experiments  hare  been  made  to  ascertain  the  effect  produced  j 
on  it  by  diiTorent  physical  chemical   and   medicinal  agents  ;  but,  to  for  m 
theno   experiments  hare   gone,  it   would  seem  that,   with  the  exception    of  i 
moderate  heat  and  cold,  alkaline  solulions,  chloroform  vapour,  and  perhapa 
some  other  narcotics,  tbtae  agents  affect  the  action  of  the  dlia  only  in  ao 
far  as  they  act  destructively  on  their  tiesue. 

The  effect  of  change  of  IcmporBlurG  U  dilFerent  in  warm  and  cold-blooded  anlm^ils. 
In  the  rnrmer  (lie  motion  U  ilopped  by  a  cold  of  43^  F..  wlicrcax  in  the  frog  and  rirer 
mn^Bel  it  gncs  on  unimpaired  al  32"^  F.     E.  H.  ffebcr  h:iB  made  tiio  inleresiing 
obncmtion  that   in  ciliated  epitliclium  particles  dftaclied  from  the  human  naul 
membrane,  the  motion  whlcli  baa  bcemnc  lanj^id  or  quiescent  from  the  culd,  ma;  be 
revived  by  Karmtb,  «uch  m  thai  of  the  breath,  and  this  several  limca  in  nuccei^loiu  1 
A  moderately  elavnted  Icmperature,  «ay  100"  F.,  doea  not  alTecl  the  motion  in  cold- 
blooded animals  i  but,  of  course,  a  heat  connidcraMy  hiehcr  than  this,  and  euch  la  to 
alter  Ihc  tissue,  would  put  an  end  lo  it  in  all  ca«e9.     Electric  nhocks,  unlesa  lh*y 
canie  abnuiuD  of  the  ciliated  Borf^'c  (nhicb  ia   sometimes  the  eatel,  produce  no 
visilile  effect  j   and  tha   nmo  ia  true  of  galvanic  cnnvnfs.     Frcnh  water.  I  find, 
arrests  the  motion  in  marine  molluaca  and  in  other  ult-iraler  animals  in  which  I 
have  tried  its  efTect;   but  it  cvidcntlj-  acts  lij-  dcstroyinc  both  the  form  and  sub-  J 
(tAncc  of  the  cilia,  which  in  tbcee  ca»ee  are  adapted  lo  a  different  mediucn.     Most  of 
the  common  acid  and  saline  solutions,  w lien  concentrated,  arrest  the  action  of  the 
cUia  ingtanlaDcouBly  in  all  animals  ;  but  dilution  deluys  this  effect,  and  when  carried 
fkrther,  prevents  it  altogether;  and  hence  it  Is,  prohalil.v,  due  lo  a  chemical  altera-  I 
tiun  of  the  lisauc.    Vlrcbow  has  observeil  that  a  solution  u!  either  potash  or  sodft  j 
will  revive  the  movement  of  cilia  after  it  hits  ceased,     Naraotio  iubsfanccs,  such  a*  I 
hydrocyanic  acid,  nails  of  morphia  and  strychnia,  opium  and  belladonna,  arc  said  by  I 
Purkicje  and  Valentin  to  have  no  effect,  though  the  firat-namcd  agent  has  ccrt-iinly 
appeared  to  me  to  arrest  tlio  motion  in  the  river-muBAcl.     In  conGrmatioa  of  an  ' 
obncrvation  of  Professor  Lixler,*  1  find  that  exposure  for  a  few  momenta  lo  th* 
TBpOQC  of  chloroform  arrests  ciliary  ncLion,  and  that  the  motion  revives  again  if  tbe 
application  of  the  vapour  is  di^eon tinned. 

Bile  stopa  the  action  of  the  eilia,  while  blood  prolongs  It,  in  vcrtebraled  animals ; 
but  tliE  blood  or  xerum  of  the  vertcbrata  has  qnitc  an  opposite  effect  on  the  ellia  of 
invcrlahrate  aniniah.  arresllng  their  motion  almost  instantaaiiously. 

It  mn^t  be  confessed  that  tbe  nature  and  source  of  (bo  power  by  which 
the  cilia  act  are  as  yet  unknown  ;  but  wliatcvor  doubt  may  hang  over  tbia  | 
question,  it  is  plain  that  each  ciliated  cell  ia  individuaHy  endowed  with  the 
bculty  of  producing  motion,  and  that  it  poEaossua  in  itaelf  whatever  organie 
apparatus  and  whatever  physical  or  vital  property  may  be  noceBaiuy  for  that 
end  ;  for  single  epithelium  eella  are  iccn  to  exhibit  the  phenomenon  long 
after  they  have  been  completely  insulated. 

Without  professing  lo  ofler  a  aatisfiictorj  solution  of  a  (jnestion  hesd  with  so  much 
diSJculty,  it  iccms,  nevertheless,  not  unreaBonable  to  consider  the  eiliar}'  motion  as  j 

■  riiil.  Trans,  1S68,  p.  (IPO.  whore  will  be  loiud  Other  valuable  obBervatiani  on  ibe 
■ffrel  of  txtemal  agenia  on  ciliary  actian. 
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lieiog  probably  &  mniilfeaUliun  of  tbat  proportf  oa  which  t)ic  more  eonapi^ituiia 
motiona  of  aaimale  are  known  to  depend,  immelir,  litnl  contractility  ;  und  this  view 
h^3  At  Icaat  the  advaalacfc  of  referring  the  phenomenon  to  the  operation  of  a  vital 
property  ulreiidy  reragntaed  »a  a  *ourco  of  moving  power  in  tha  .iniraal  body.  But, 
uauming  Ihia  view  to  )ie  sound,  so  far  ax  regariid  tlio  nutarc  of  the  motile  property 
bronglil  Into  play.  11  affords  no  eiplanation  of  Ibe  cause  by  which  the  oonlraetility 
i«  eiciteil  and  the  cilia  maintain»l  in  constant  aution. 

It  is  tnie  that  nothing  resembliiig  a  muscular  spparatna  in  the  ordinary  aenM  of 
the  term,  iuis  boon  Hhovn  to  be  connected  with  the  cilia,  nor  is  it  nccewiry  to  gup- 
pose  the  existence  of  any  such;  for  it  must  be  remembered  that  white  the  organis 
Kubstunce  On  which  vital  contractility  depends  ia  probably  □□iformly  the  same  in 
composition,  it  does  not  cverywhero  assume  the  same  form  and  teiture.  The 
anatomical  characters  of  haman  voluntary  mu^le  diOer  widely  from  those  of  moat 
involunlnry  mnacnlar  stmcturea,  and  still  more  fram  the  oontraclile  tissues  of 
some  of  the  lowest  invertebrate  animals,  although  the  movements  must  in  alt  thase 
eaMa  be  referred  to  the  same  principle.  The  heart  of  the  embryo  beats  while  yet 
but  a  moss  of  cells,  united,  to  all  appearance,  by  amorphous  matter,  la  which  no 
Rbres  are  seen  ;  yet  no  one  would  doobt  that  its  motions  depend  then  on  the  uuna 
property  as  at  a  later  period,  when  its  structure  is  fully  developed. 

In  its  persistence  after  systcmii:  death  and  in  parla  separated  from  the  rest  of  the 
body,  the  ciliary  motion  agrees  with  the  motion  of  certain  muscular  orgiins.  as  tha 
heart.forexample  ;  and  the  agreement  extends  even  to  the  regular  or  rhythmic  cha- 
tacter  of  the  motion  in  these  circQmstanccs.  It  is  trae,  the  one  endures  much  longer 
than  the  other ;  hnt  the  difference  appears  to  be  one  only  of  decree,  fur  differencaa 
of  the  some  kind  are  known  to  pre'ail  amon^  muscles  themselves.  No  one,  for  in- 
stance, doubts  that  the  auricle  of  tlie  heart  is  muscular,  because  it  beats  longer  after 
death  than  the  icnlricle ;  nor,  because  a  irog'a  heart  continues  to  act  a  much  longer 
time  than  a  quadruped's,  is  it  inferred  that  Ita  motion  depends  on  a  power  of  a  dif- 
fervQl  natare.  And  the  view  here  taken  of  the  nature  of  the  ciliary  motion  tierirea 
Ktreneth  from  the  cnncideration  that  the  phenomenon  la^.U  longest  in  coldblooded 
animals,  in  which  vital  contractility  also  is  of  longest  endurance.  Id  the  effects  of 
beat  and  cold,  as  far  as  observed,  there  is  also  an  agreement  between  the  movement 
of  cilia  and  that  of  muscular  parts ;  while,  on  the  other  hand,  it  must  be  allowed 
that  electricity  does  not  appear  to  eicile  their  activity.  The  ofTccts  of  narcotics 
afford  little  room  for  inference,  seeing  that  our  knowledge  of  their  local  action  on 
musenlar  irritability  is  by  no  means  eiact;  lint  in  one  instance,  at  least,  an  agent, 
rhloTOform  vaponr,  which  stops  the  action  of  the  freshly  excised  heart  of  a  frog, 
arrects  also  the  ciliary  motion.  Something,  moreover,  may  depend  on  the  facility  or 
difficulty  with  which  the  tissues  permit  the  narcotic  fluid  to  penetrate,  which  circum- 
stance murt  oeedd  affect  the  rapidity  and  extent  of  its  operation.  Again,  we  sea 
differences  in  the  mode  in  which  the  cilia  themselves  are  affected  by  the  same  agent ; 
thus  freih  water  inatantly  arreata  their  motion  in  certain  cues,  while  it  has  no  such 
effect  in  others. 

The  discovery  of  vibrating  cilia  on  the  spore*  and  other  parts  of  certain  crypto- 
gamic  vegetables  may  perhaps  be  deemed  a  strong  argument  on  the  oppo'tite  side; 
but  it  is  by  no  means  proved  that  the  sensible  motions  of  plants  (such,  at  least,  as 
are  o-it  pnrely  physical),  and  those  of  animals,  do  not  depend  oa  one  common  vital 
property. 
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TliB  cells  of  the  cuticle,  and  of  other  textures  which  more  or  leas  resemble 
it  Id  structure,  sometimes  contain  a.  black  or  lirown  matter,  which  gives  a 
dark  colour  to  the  parts  over  which  the  oella  are  apread.  A  well-markod 
eiample  of  »uoh  pigment-cells  in  the  human  boily  is  afforded  by  the  Llaclc 
ootttiog  which  lines  the  choroid  membrane  of  tha  eye  and  eovera  the  pos- 
terior aurfnco  of  the  iris.  They  are  found  in  tha  opidermiH  of  tbo  Negro 
nd  other  dftrk   races  of  m^mkind,   and   in   the  more   dusky  parts  of  the 


l«iT 


riGMENT. 


cuticle  of  ihu  Eiir 


Pig.  XXXII. 


Fig.  XXXII.— P(OMHST-CEtLB»BOIItnB 

CiiuHtiiD  :  tuoxirirD  370  cuunEna 
(Qenle). 

A,  cells  fl'M  roherlng.  aeen  od  their 

In  the  ulher  cplla  tbe  nDClrua  ii  con- 
WmW  hj  llio  [jiEment  jnipule*. 

B,  Iwo  ceilfl  Ki'fii  in  ]in:4&]0 ;  a,  tho 
onlcc  or  poeterior  part  aaDlsintDgicuvelj 
an  J  )iLgLaeut. 


rojieMi,  In  diflbreiit  forma  also  they  o:iii!t  on  certain  porta 
of  tie  iuveatiuB  uieuibrane  (pin  muter)  of  tLo  Fpinal  coni,  in  the  mcmbiaaouB 
liibyrinth  of  the  ear,  aud  (witli  browuiali  yellow  pigment)  on  tlie  olfnctory 
region  of  tho  nose. 

llie  pigmmit  cbIIh  of  the  choroid  menihraiie  (6g.  ixxn.)  are  for  tha  ma^\ 
part  polyliedrol  iu  figiito,   most  generally  aix-aiiloil,  aud  connected  together 
like  the  piucos  of  a  mosaic  puvewent ;  othurn  uro  Hpheroidal,  nud  most  of 

tho»e   oil  the  back  of  the  iria  are  of 
tlwt  ihape.      The  cells  ooiitain  the  pig- 
ment, sti'iutly  BO  cnlloil,  which  conaiataj 
of  lilnck    or   bronu    grauulea  or  mulo-| 

culea  of  H  round   or  oblong  shape,  and  I 

ll||^^^^    ^KSS^SS^^  almost    too    small    for   exact   measure*  I 

\^^^9    W^MWBW^K  nient.       These   mokoules   &re   densel; 

pBcked   together    in    some     cells  ;     in 
others   thoy    are  more    scattered,    nnd 
theii  it  uiay  be   Been   thiit    there  is   x 
certain  amouot  of  colourless  mutter  iii-  I 
eluded  aloDg  with  them.     When  they 
escape  from   the  niptnred   culls,    they 
exhibit   very   strikingly  the   molecular- 
movement ;  and  in  couaequenco  of  thisi 
movement  the   apparent  figure   of  tha  1 
particles    is   subject  to  chaiigi'.      It    i»  | 
worthy   of  remark,   that   when    viewed ', 
singly   with    a    very   high    mngnifying'l 
power  they  look  transparent  and  almost 
colotirle'H,  and  it  is  only  when  they  are  heaped  togcibor  that  their  black- 
ness distinctly  appears.      The  cells  huvo  a   oolourlesB  nucleus,  which  is  very 
generally  hidden   from  view  by  tho   black  particles.      It  contains  a  ceutr^  ' 
nucleolus. 

Examineil  chemically,  the  bbck  matter  is  found  to  be  insoluble  in  cold 
and  hot  water,  alcohol,  ether,  fiied  and  volatile  oils,  acetic  and  diluted 
mineral  acids.  Its  colour  is  discharged  by  chlorine.  The  pigment  of  tho 
bullock's  eye,  when  purilierl  by  boiling  in  alcohol  and  ether,  was  found  by 
Scherer  to  consist  of  l)8-ti72  carbon,  5*062  hydrogen,  13768  nitrogen,  and  , 
21'698  oiygen  ;  its  proportion  of  carbon  ia  thus  very  Itrge.  Preceding  1 
chemists  had  obtained  from  its  ashes  oxide  of  iron,  chloride  of  sodium,  time, 
and  phosphate  of  lime. 

The  dark  colour  of  the  Negro  is  known  to  hare  its  seat  in  the  cuticle,  and 
chiefly  in  the  deeper  and  softer  part  named  the  rete  mucosum.  It  ia 
caused  by  ceils  containing  dark  bronn  colouring  matter,  cither  diffused 
through  their  subatsuco  or  in  form  of  granules — usually  more  densely 
aggregated  round  the  nuuleus.  These  cells  are  found  along  with  ordinary, 
oolonrlcss  cells,  which  in  other  respecta  they  entirely  resemble  :  and  the 
depth  of  tint  depends  on  the  proportion  of  each.  It  is  affirmed,  ou  good 
authority,  that  the  nuclei  of  these  epidermic  pigment-eell*  are  ooloured,  but 
of  this  I  have  not  been  able  to  sntisfy  myself  in  examinutious  of  the  Negro 
skin.  Tho  dftrk  parts  of  tho  European  skin  owe  their  colour  and  its  ilif- 
feront  shades  to  intermixture  iu  the  cuticle  of  similar  ctdls  in  different  pr.i- 
portions.  Lastly,  it  cannot  be  doubted,  that  in  both  the  ooloitre']  and  white 
races,  the  colouring  matter  of  the  ekin  U  tbe  same  in  its  easential  nature 
ftB  that  of  the  choroid.      In  Albino  indiTldiiBlB,  both  Negro  and  Europenti, 


ADIPOSE  TISSUE. 


li» 


Pig.  ZXXIIL 


in  whom  the  black  nutter  of  the  choroid  is  wanting,  the  cuticle  uid  the 
hair  •re  colonrlen  tito. 

In  Rome  sitiiationB  the  pigtnent-cella  become  irregolAr  uid  jagged  at  their 
edgea,  or  eren  bimndi  oat  iDto  long  iir^olar  prooeaMd.  Buch  ramified 
celU  are  verr  common  in  many  animals.  In  the  human  hodj  pigment-celia 
of  thia  deacription  are  fcmnd  in  the  dark  tiwne 
on  the  onter  surface  of  the  choroid  coat,  lamina 
futea  (fig.  XXX  m.,  a  a),  and  on  the  pia  mator 
coveiing  the  upper  part  of  the  spinal  cord.  The 
oonditioa  of  the  pigment  in  the  hairs  will  be 
aAarwards  described. 

When  the  eutide  nf  the  Ifegro  ia  remored  hy 
meana  of  a  blister,  it  ia  reiiewed  again  of  its 
original  dark  hue  ;  but  if  the  akin  be  destroyed 
to  auj  considerable  depth,  as  by  a  severe  burn, 
the  resnltiug  scar  remains  long  white,  though  it 
at  length  acquiree  a  dark  colour. 


Uga. — In  Ibe  eje  the  black  matter  seenu  obTioiuly 
intended  Id  abacrb  redandant  light,  and  accordingly 
ita  abaence  in  Albinos  is  attended  with  a  difficult;  of 
bearing  a  light  of  coondenible  brightDcn.  Ita  uses  in 
other  aitnaUaoa  are  not  so  apparent.  The  pigment  of 
the  cuticle,  it  baa  been  tappMed,  ma;  screen  the  sub- 
jacent cnlis  from  the  pnngenc;  of  the  smi's  raja,  but 
in  man;  sniinale  the  pigment  is  not  only  employed  to 
Tariegate  the  surface  of  the  body,  bat  attaches  itoelf 
to  deep-seated  parts  Thai,  in  tiie  frag  the  bianchea 
and  twigs  of  the  btood'Teasels  are  speckled  oTer  with 

it,  and  in  man;  fish  it  imparta  a  black  colour  to  the  peiitonenm  and  other  inlemal 
membranes. 


Fig.  ZXXin.— lUxinu 
FicMiifT  CiUA  raoM 
TBI  Tiesca  ar  tni  Cho- 
Bo:u  Coat  or  tfib  Bii  ; 
Htuirinin  3S0  niiai- 
tsas  (after  KitUiker). 

a,  cells  with  pigment  1  i, 
eolomlem  fosiforin  oella. 
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The  human  body  in  the  healthy  state  contuns  a  considerable  amount  of 
fattjr  matter  of  different  kinds.  Fat,  as  has  been  already  stated,  is  found 
in  the  blood  and  chyle,  and  in  the  lymph,  but  much  more  sparingly.  It 
esista,  too,  in  aeveral  of  the  secretions,  in  some  constituting  the  chief  ingre- 
dient ;  and  in  one  or  other  of  ita  modificatioas  it  enters  into  the  composition 
of  certain  solid  textures.  But  by  far  the  greater  part  of  the  fat  of  the  bodjr 
ia  inclosed  in  small  ceUs  or  vesicles,  which,  together  with  their  contained 
matter,  constitute  the  adipose  tiasne. 

This  tissue  ia  not  confined  to  any  one  region  or  organ,  but  exists  very 
generally  throughout  the  body,  accompanying  the  still  more  widely  distri- 
buted cellnlar  or  areolar  tissue  in  most  though  not  in  all  parte  in  which  the 
latter  is  found.  Stiil  its  distribution  is  not  uniform,  and  there  are  certain 
aituationa  in  which  it  ia  colIect«d  more  abundantly.  It  forms  a  considerable 
layer  underneath  the  Kkin,  and,  together  with  the  subcutaneous  areolar 
tiaane  in  which  it  ia  lodged,  constitutes  in  this  situation  what  has  been 
called  the  pantttculvi  adiporua.  It  is  coUected  in  loige  quantity  round 
certain  internal  parts,  especially  the  kidneys.  It  is  seen  filling  up  the 
farrows  on  the  surface  of  the  heart,  and  imbedding  the  vessels  of  that  organ 
underneath  ita  aerona  covering  ;  and  in  vaiioua  other  aitualious  it  ia  depo- 
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BJloi.)  heneAth  tho  serona  membTane«,  or  is  coll<>cted  between  their  folJs,  m  in 
tho  meeenlcry  and  onietitiim,  at  first  genernJiy  galberiog  along  the  coliree  of 
tLe  blood -vqiuifIs,  and  nt  length  uccDiaubiting  very  oopiouHly.  Collections 
of  fnt  are  also  coinmoD  round  tho  jointu,  lying  on  the  outflr  surface  of  tha 
aynovittl  membrane,  and  filling  up  inequalities  ;  in  many  oaaeH,  lodged,  Iik» 
tha  fat  of  the  omentiim,  in  folds  of  the  membrane,  which  project  into  th»i 
articular  cavity.  Lastly,  tho  fat  OKiats  in  largo  quantity  within  the  bonoa, 
vbero  it  forms  the  marrow.  On  tho  other  hand  there  are  Koino  parte  in 
which  fat  is  never  fouud  in  the  healthy  condition  of  the  body.  Thui  it 
does  not  exist  in  the  mibcutaneous  areolar  tissue  of  tho  eyelids  and  penis, 
nor  in  the  lungs,  nor  within  tho  cavity  of  the  cranium. 

When  subjected  to  the 
Fig.  XSXrv.  microaeope,   the  odiposB 

tissue  (Gg.  sxxTV.)  is 
seen  to  consist  of  small 
vesicles,  filled  with  an 
oily  matter,  anil  for  the 
most  part  loflged  in  tho 
moBhea  of  the  areolar 
tissue.  The  vosicies  ar^- 
most  oommouly  collected 
into  little  lobular  dus- 
ters, and  these  again 
into  the  little  lumps  of 
fnt  which  wo  see  with 
the  naked  eyo,  and 
which  in  some  parts  are 
aggregated  into  round 
or  irregular  masses  of 
considerable  magnitude.  Sometimes  the  resicloK,  though  grouped  together, 
have  less  of  a  clustered  artangement  ;  as  when  they  collect  alongrido  of  the 
minute  Ltood-vessoU  of  thin  membranous  parts. 

In  well-nourished  bodies  the  veaiclcB  or  fat-culls  are  round  or  oval,  udIcm 
where  pocked  closely  together,  in  which  cobo  they  (wquiro  an  angular  Ggara, 
anil  bear  a  striking  resembLmoe  to  tlie  culls  of  vegetable  tisaues.  Tha 
greater  number  of  them  are  from  j^Q^''  ^  B^s'^  "'^  "■^  inch  in  diameter, 
but  many  exceed  or  fall  short  of  this  measurement.  Eucli  one  consists  of  a 
very  delicate  envelope,  inclosing  the  ody  matter,  which,  completely  filling 
the  envelope,  appears  as  a  single  drop.  The  envelope  is  generally  qnitA 
transparent,  and  apparently  homogeneous  in  structure.  In  ill- noil rixhed 
bodies,  and  especially  in  those  presenting  serous  infiltration  of  the  tissnea 
(as  in  dropsy),  different  forms  of  fat-cells  are  observed.  (1.)  Granular, 
jell o wish- white  vesicles,  containing  numerous  small  fat  globules.  (2.) 
Yellow,  or  yell owiali- red  cells,  filled  with  serum  and  globules  of  brownish- 
yellow  fat,  The  relative  proportion  of  the  serum  and  fat  varies  ;  but  in  all 
cases  of  this  description  Kiilliker  stntea  that  he  has  discovered  a  nucleus  and 
nucleolus.  Tho  nucleus  may  be  seen  without  re-agents,  hut  is  rendered 
more  apparent  by  acetic  add.  The  vesicular  envelope  is  found  in  different 
conditions.  Suuetimes  it  is  normal  ;  but  it  has  been  seen  finer  and  alM 
thicker  than  u^unb  When  thickened  it  may  present  the  appeamuce  of 
either  a  single  or  a  double  contour.  (3,)  Futless  cells,  with  normal  or 
thiclicnod  walls.  (4.)  Fat-cells  containing  cr^'stjils  (probably  of  mai^ario 
BCod),  either  yellow  or  white  in  colour.     At  first  Hight  these  cells  appear  filled 
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with  opaque  and  grannlar  oontenti,  bat  upon  minute  ezaminatton  ore  10011 
to  contain  Blellifonn  aoioular  dystalB,  though  in  some  cases  their  aspect  ia 
very  faintly  granular.  It  ia  not  improbable  that  the  crystals  are  formed  after 
death. 

Schwann  disoareTed  a  naoleru  in  the  fat-cells  of  the  embryo  ;  tfae  nucleus 
contains  one  or  two  nucleoli,  and  b  attached  to  the  inside  of  the  cell-wall 
or  imbedded  in  its  snbatance.  Although  nuclei  have  rarely  been  seen  in 
tJie  cells  of  vell-nonrished  adipose  tissue  in  after-life,  they  are  readily 
fonnd  when  Uie  fat  has  partially  disappeared,  and  hence  it  may  be  inferred 
that  they  are  always  present.  This  is  corroborated  by  an  observation  of 
Brach,  that  the  endoemoee  of  water  always  renders  a  nucleus  apparent. 

The  oommon  &t  of  the  human  body  has  been  represented  as  a  mixture  of 
a  solid  fatty  substance  named  "  margarin,"  and  a  liquid  oily  substanra, 
"  olein  ;"  the  snet  or  fat  of  oxen  and  sheep,  on  the  other  hand,  consisting 
chiefly  of  a  second  solid  principle,  "stearin,"  associated  with  olein.  These 
substances,  margarin,  olein,  and  stearin,  are  neutral  bodies,  and  themselvea 
compounded  of  a  base  named  "glycerine"  with  three  fatty  acids  respectively, 
the  margaric,  oleic,  and  stearic. 

To  the  above  reckoned  neutral  fats  of  the  animal  body  a  fourth,  namely, 
"palmitin,"  has  now  been  added  ;  and  they  are  all  considered  to  be  com- 
poond"  of  three  equivalents  of  acid, — oleic,  margaric,  stearic,  or  palmitic, — 
with  one  equivalent  of  glycerine,  minus  six  equivalents  of  water.  They 
have  accordingly  been  named,  "  triolein,"  "  trimargarin,"  "  triatearin,"  and 
"  tripalmitin."  The  triolein,  or  liquid  fat,  holds  the  other  three  in  m>1u- 
tion ;  and  the  varying  conusten^  of  animal  fats  depends  on  the  relative 
proportion  of  the  solid  and  liquid  ingredients. 

During  life  the  oily  matter  contained  in  the  cells  is  liquid  ;  but  the 
atncular  crystalline  spots  which  are  sometimes  seen  after  death  indicate  a 
partial  solidification  of  one  of  its  constituents.  This  has  been  supposed  to 
be  the  margarin  ;  but  it  appears  from  its  chemical  relations  to  be  most 
probably  margaric  add. 

The  fat  being  thus  contained  in  closed  cells,  it  will  be  readily  understood 
why,  though  liquid  or  nearly  so  in  the  living  body,  it  does  not  nhift  its 
place  in  obedience  to  pressure  or  gravitation,  as  happens  with  the  water  of 
dropsy  and  other  fluids  effused  into  the  iuteistices  of  the  areolar  tissue ; 
su<^  fluids,  being  unoonfined,  of  course  readily  pass  from  one  place  to 
another  through  the  open  meshes. 

The  areolar  tissue  conueots  and  surrounds  the  larger  lumps  of  fat,  but 
forms  no  special  envelope  to  the  smailer  clusters  ;  and  although  fine  fasci- 
culi and  filaments  of  that  tissue  pass  irregularly  over  and  through  the 
clusters,  yet  it  Is  probable  that  the  vesicles  are  held  together  in  tlipse 
groups  mainly  by  the  fine  network  of  capillary  vessels  distributed  to  them. 
In  the  marrow  the  connective  tissue  is  very  scanty  ;  indeed  the  fatcella  in 
some  parts  of  the  bones  are  said  to  be  altogether  unaccompanied  by  connec- 
tive filaments. 

The  adipose  tissue  is  copiously  supplied  with  blood-vessela  The  larger 
branches  of  these  pass  into  the  fat  lumps,  where  they  run  between  the 
lobules  and  snbdivide,  till  at  length  a  little  artery  and  vein  are  sent  to  each 
small  lobule,  dividing  into  a  network  of  capillary  vesselH,  which  not  only 
■arroonds  the  cluat«r  eitemnlly,  but  passes  through  between  the  Te<(iclcs  in 
•11  directions,  supporting  and  connecting  tham.  The  lymphatics  of  the  fat, 
if  it  really  possess  any,  ore  unknown.  Nor  have  nerves  been  seen  to  termi- 
nate in  i^  thonf^  nerves  destined  for  other  textures  may  pass  through  it 
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Accordlngljr  it  bus  been  observed  tbat,  untcsi  Rbtn  fui'b  ttavorsiug  ueirouB 

twig!  bnppcn  to  be  encountered,  a  puncturing  inatrumeat  toBf  be  CBiried 
tbrough  the  adipoBo  tiesue  without  occasioning  pain. 

As  tn  Ihfl  U9CS  of  the  fatty  tissue,  it  mar  bp  observcii,  in  the  first  place,  that  it 
fcrv(«  the  merely  mcduiniuiil  purpn^  of  a  light,  mfl,  and  elastic  packiti);  oiBlerial 
to  fill  Vicuitifa  in  the  body.  Being  thus  dcposiled  between  and  around  differcnl 
orgaas,  it  afiords  them  support,  fadlilnlcs  motion,  and  protects  Ihcoi  from  the  iuju- 
riouB  effect*  of  prcsBure.  Jn  this  way.  too,  it  gives  to  tlie  exterior  of  the  body  ila 
smoulli,  rounded  eontnur.  Further,  heing  a  bad  conductor  of  heat,  the  ^ulicutiuicaut 
fat  mu5l  10  far  nerve  as  n  rocnna  of  retaining  tlie  warmth  of  the  body,  eipceially 
in  natiR -blooded  crealures  exposed  to  great  external  cold,  bb  the  whale  and  other 
celaccnus  animalii,  in  nbich  it  fonna  a  very  thick  stratum,  and  moat,  prove  a  mucb 
more  eflectual  prolcclion  than  n  covering  of  fur  in  a  nnter]'  elemenL 

Bui  tlio  most  important  n«  of  the  fat  is  in  the  proeee*  of  nutrition.  Compoied 
chiefly  of  carbon  and  hydrogen,  it  is  absortied  into  the  blood  and  cnnsamed  in  reapini- 
lion.  icimhining  with  oxygen  to  form  carbonic  arid  and  wafer,  and  thus  eonlri bating 
with  other  hydrocarhonoun  matters  lo  maintain  tlic  heat  of  the  body  ;  and  it  is  aup- 
poscd  that  nhen  the  digestive  proceM  introduces  into  the  ajstem  more  earbon  and 
hydrogen  than  is  required  for  Immciliate  conNumplion.  the  eieeu  of  Ihotc  clemcat* 
ia  stored  up  in  the  form  of  fat,  to  become  available  for  use  when  the  eipendilurs 
exeecilB  the  immediate  eup|ily,  According  lo  tbis  view,  active  mascular  eiercisSt 
*hicli  increases  llie  respiration,  tends  to  prevent  the  nccumulaliun  of  fat  by  increasing 
the  consumption  of  the  hydiocarbonous  matter  Inlrnduccd  into  the  tiodjr.  Again, 
*iicn  ihe  direct  supply  of  calorific  matter  for  respiration  is  diininisiied  or  cat  oflT  by 
wltlihohliug  food,  or  by  interruption  of  the  di^eulive  process,  nature  liaa  rocoune  to 
that  which  baa  been  reacrrcd  in  the  form  of  fat;  and  in  the  wasting  of  the  body 
caused  by  Blarration,  the  fat  is  the  part  firiit  consumed. 

The  use  of  the  fat  in  nutrition  is  veil  iliustr^led  by  what  oecnrs  in  the  hedgehog 
and  some  other  hybernating  animals.  In  (hesc  the  fuuctiun  of  aUmcnlation  is  im- 
pended during  Ihcir  winter  sleep,  and  though  their  respiration  is  reduced  to  the 
lowest  amount  cnmpalihle  wltli  life,  and  tbeir  temperature  falls,  there  is  yet  a  eon- 
Biderablo  amount  of  hydrocarbonons  malerial  provided  in  Ihe  shape  offal  before 
their  hybernation  commences,  to  be  slowly  enn<<unied  duriug  that  period,  or  per- 
haps to  afford  an  immediate  supply  on  ihcir  respiration  beeoniing  again  nciivo  in 
spring. 

It  Las  been  esljmaled  that  the  mean  quantity  of  fat  in  the  human  subject  is 
about  one-twenticlb  of  ihe  weight  of  the  body,  hut  from  what  has  been  said,  it  i» 
plain  tliat  tbe  amount  must  he  suhject  tn  great  flucluatiun.  The  proprirtlon  is 
nsually  largest  shout  the  middle  period  of  life,  and  greallj  dimiirl^hes  in  old  ape. 
High  feeding,  repose  of  mind  and  body,  and  much  sleep.  Qivnur  the  production  of 
fat.  To  these  causes  must  be  added  iudivlduul  and  perhaps  hereditary  predisposi- 
tion, Tiiere  is  a  greater  tendency  to  fatness  in  femalea  ttmn  n^ales  ;  aUo,  it  U  said. 
in  cannchs.  The  effect  of  castration  ia  promoting  the  fattening  uf  domealic  aol- 
mals  is  well  known. 

In  infnney  and  childhood  the  fat  is  eonCned  chiefly  lo  Ihe  subeulnneens  tinsne^ 
In  after-life  it  is  more  equally  diitrlViuted  tbrough  the  body,  and  in  proportiunatcly 
greater  quantity  about  iho  viscera.  In  Hottcniot  females  fat  accutnulalea  over  the 
gluteal  muscles,  forming  8  couslderakte  prominence ;  and,  in  a  less  degree,  over  the 
deltoid-  A  tendency  te  local  accumulations  of  the  subcutaneous  fat  ii  known  in 
exist  also  in  particular  races  of  quadrupeds. 

DrvtIopmriU. — According  to  Valentin,  tho  fat  first  ftppears  in  t!io  humnjl 
embryo  nbont  the  fourleentb  week  of  intm-uterino  life.  At  this  period  fat 
IB  depouted  in  cells  already  formed  in  tbo  tissues.  Tlio  cells  first  seen  are 
for  the  moat  pnrl  inEulated,  but  by  tbe  eiici  of  the  fifth  month  they  are  coi- 
lecled  into  pmall  groups.  They  nre  niao  at  first  of  conijiaratively  wnall  eiie. 
Aa  already  stated,  the  faitnl  fat-ooli«  contain  a  nucleus  in  their  early  con- 
dition wbicli  ig  nftomarilB  hidden  from  view. 


CONNECTIVE  TISSUE.  hii 

It  luB  been  a  qaectlon  irhether,  nhea  tbe  fkt  uudergoee  atworptian,  the  vesiclei  are 
thenuclTM  conmmed  klong  with  their  eoiit«Dts.  Dr.  W.  Hnntei  beliered  that  they 
■till  remained  after  being  emptied  ;  he  wa»  led  to  this  opinion  by  observing  the  con- 
ditioa  of  the  areolar  tiuae  in  dropucal  bodiee  from  which  the  fit  had  diasppeared, 
there  being  in  inch  case*  »  marked  diSeience  in  aspect  between  the  parts  of  that 
tianie  which  bad  oiigiually  eontained  &t  and  those  which  had  not,  which  diSerenee 
he  attributed  to  the  persistence  of  the  empty  bt  resiclee.  Onrtt  states  that  the  bt- 
eelli  in  emaciated  auimali  are  filled  with  seram,  and  this  statement  is  fully  confirmed 
bf  the  obaemtiona  of  KUlUker,  Todd  and  Bowman,  mynelf,  and  others. 


CONNECTIVE  TISSUE. 

Thia  Bnbstanoe  oonsuta  of  fibres  of  two  kinds,  more  or  leas  amorphoni 
mfttter,  and  pecnliaf  cotpUBclee.  By  means  of  its  fibres  it  lerTes  in  the 
animal  body  as  a  bond  of  cODuection  of  different  parts  ;  also  as  a  coTering 
or  investment  to  different  organs,  not  only  protecting  them  outwardly,  but, 
in  many  cases  entering  into  thair  structure  aud  connecting  aad  Bnpparttng 
their  component  parts.  The  corpuscles,  on  the  other  hand,  are  destined  for 
other  than  mechanical  purposes  ;  they  appear  to  be  eaaentially  coacemed  in 
the  DQtrition  and  reparation  of  tissnes. 

Three  principal  modifications  or  varieties  of  connective  tissue  have  long 
been  recognized,  consisting  of  the  same  structural  elements  but  in  widely 
different  proportions,  and  thereby  exhibiting  a  diSerenoe  in  their  grosser  or 
more  obvious  characters  and  physical  properties.  They  are  known  as  the 
artolar,  theytbroua,  and  the  tiailie  tissues,  and  will  be  now  severally  treated 
of^  Without  disregarding  the  alliance  of  cartilage  and  bone  to  the  conneo- 
tive  tissues,  we  shall  not,  in  imitation  of  some  respected  authorities,  include 
them  in  the  same  group  ;  but  there  remain  certain  forms  of  tissue,  occurring 
locally,  or  met  with  as  constituents  of  other  textures,  which  properly  belong 
to  this  head,  and  will  be  briefly  considered  in  a  sopaiate  section  as  suh- 
ordimate  varieties  of  connective  tisane. 

Cartilage  and  bone  are  included  in  the  group  of  coDnecUre  tissues  or  conaectire 
■nbsUnces  b;  several  eminent  German  histologists,  and  present  undoubted  points 
of  relationship  with  these  tissues,  both  ia  their  nature  and  the  general  puqwse 
which  Ihey  serve  in  the  animal  frame.  Thus,  yellow  cartilage  shows  an  Dnmiiit«kab1e 
transition  to  elastic  caaneetive  tissue,  as  fibro- cartilage  does,  even  more  decidedly,  to 
white  fibrous  tissue.  Uoreover,  the  animal  basis  of  bone  agrees  entirely  in  chemical 
composition,  and  in  many  points  of  stractare,  with  the  laat  named  tissue.  Still, 
when  It  is  considered  that  cartilage,  in  its  typical  form,  consists  of  a  quite  different 
chemical  substance,  ehondrin,  and  that  bone  is  cbsracterited  by  ao  impregnation  of 
earthy  salts,  it  seems  more  consistent  with  the  purpose  of  histeiogical  descriptloo  to 
recognise  cartilage  and  bone  »a  independent  tissues.  As  to  their  community  of 
origin,  little  stress  need  be  laid  on  it  as  a  basis  of  ctassification,  seeing  that  the  origin 
of  blood-vessels,  nerves  and  muscles,  may  be  traced  up  te  protoplasm -cells,  U>  all 
appeannce  similar  to  those  that  give  rise  to  the  connective  tissues,  and  belonging 
to  the  same  embryonic  layer. 

SHE  AKBOLAB  TISaiTK. 

If  we  make  &  cut  through  the  skin  and  proceed  to  raise  it  from  the  sub- 
jacent parts,  wo  observe  that  it  is  loosely  connected  to  them  by  a  soft 
filamentous  snbstance,  of  considerable  tenacity  and  elasticity,  and  having, 
when  free  from  fat,  a  white  fleecy  aspect ;  this  is  the  substance  known  by 
the  n*"*—  of  "cellular,"  "areolar,"    "fiUmentooa,"   "connective,"  and 
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"reticular"  tissue;  it  uaed  forioorly  to  ba  ooniraonlf  callod  "oeUnlar 
metubtaue."     la   like   nuuiner  the  arsolur  tissue  is  found  uailemcath  the 

Mfoua  Slid  mucous  niembraues  which  are  apruod  over  various  interuij  aur- 
fucee,  and  serveB  to  attach  those  umuibrauea  to  the  parts  which  they  liuu  or 
iuveBt  i  and  as  ujider  the  skin  it  is  uaiuod  "  aabcutniieoua,"  so  in  the  likst- 
meiitiuDinl  siliiatious  it  u  called  "  aubritroiiii  "  and  "  submucous "  areolar 
tissue.  But  ou  proceediug  fui-ther  we  6ad  thia  subetauce  lyiug  between  the 
muscles,  the  blood-veBsels,  ruiI  other  deep-seated  parts,  ocoupyiug,  in  «hort, 
the  iiittireikk  between  the  diifuceiit  orgaus  of  the  body  wht^ro  thoy  are  not 
otherwise  insulated,  and  thence  named  "intonaediate ; "  very  generally, 
also,  it  becomes  more  cousistent  and  membiauous  imuiediately  around  these 
organs,  auil,  mider  the  name  of  the  '*  investing  "  areolar  tissue,  aObrds  each 
of  them  a  special  shi-ath.  It  thus  forms  inclosing  sheaths  for  the  mascles, 
the  nerves,  the  blood- vessels,  and  other  pacts.  VVhilxt  the  areohir  tissue 
ini|;ht  thus  be  said  in  some  sense  both  to  couDect  and  to  iosulale  entire 
orgaus,  it  also  performs  the  same  office  in  regard  to  the  finer  parts  of  which 
th«se  organs  are  made  up  ;  for  this  end  it  entera  between  the  fibres  of  the 
niusolos,  uniting  them  into  buudles  ;  it  oonneotB  the  several  membranous 
layers  of  the  hollow  viscera,  and  binds  together  the  lobes  and  lobules  of 
many  compound  glands ;  it  oUo  accompanies  the  vessels  and  nerves  within 
these  organs,  followiug  their  branches  nearly  to  their  finest  divLtiona,  and 
aSurding  them  support  and  protection.  This  portloa  of  the  areolar  tissue 
has  been  named  the  "  penelrating, "  "  oonstitueut,"  or  "  parenchynioL" 

It  thus  appears  that  the  areolar  is  one  of  the  most  general  and  most 
extcudvuly  distributed  of  the  tisBuea.  It  is,  moreover,  continuous  through- 
out the  body,  aod  from  one  region  it  may  be  traced  without  interruption 
into  any  other,  however  diataut  ;  a  fact  not  without  interest  in  practical 
mediciuo,  seeing  that  iu  this  way  dro|iaical  waters,  air,  blooil,  and  nrino, 
eSiised  into  the  areolar  tissue,  and  eveu  the  matter  of  suppuration,  when  Dot 
coutinod  in  an  abscess,  may  spread  far  from  the  spot  where  they  were  first 
introduced  or  deposited. 

Ou  atretcbiug  out  a  portion  of  areolar  tissue  by  drawing  gently  asunder 
the  ]>nrts  betweeu  which  it  lies,  it  presents  an  appearance  to  the  naked  eye 
of  a  multitude  of  fine  soft  elastic  threads,  quite  traa!<p.treiit  and  colourlesa, 
like  spun  gloss ;  these  are  intermiiLud  with  6110  tnuu>parent  films,  or 
detiuute  membrauous  lauiinie,  and  both  threads  and  lamiute  cross  one 
Another  irregularly  and  in  all  imaginable  directions,  leaving  open  intetsticea 
or  arc'olis  between  thorn.  These  menhes  are,  of  course,  more  appiireut  when 
the  tissue  is  thus  stretthed  out  ;  it  is  plaiu  also  that  they  are  not  closed 
cells,  as  the  term  "cellular  tissue''  might  seem  to  imply,  but  merely  inter- 
■paces  wUicli  open  freely  into  one  another  ;  many  of  them  are  occupied  by 
the  fat,  which,  liowever,  as  already  explained,  dooa  not  lie  loose  in  the 
areolar  apaoea,  but  is  euoloaod  in  its  own  vesicles.  A  small  quautity  ot 
colourless  transparent  fluid  is  also  pr»seut  in  the  areolar  tissue,  but,  in 
health,  uot  more  than  is  sulBcieut  to  moisten  it.  This  fluid  is  geuc>ra]ly 
aaid  to  bo  of  the  nature  of  serum  ;  but  it  is  uot  improbable  that,  unless 
when  miJuly  increased  in  quantity  or  altered  in  nature  by  disease,  it  may 
resemble  more  the  liquor  sauguinia,  aa  is  the  case  with  the  fluid  ot  molt  of 
the  seroiu  membra  uos. 

Ou  comparing  the  areolar  tisane  of  difiarent  parts,  it  is  obaervod  in  some 
to  be  more  loose  and  open  in  texture,  in  others  more  dense  and  clow, 
according  aa  free  movement  or  firm  oonnectioii  between  parts  U  to  be  pro- 
vided for.     In  some  situations,  too,  the  lamiaie  are  more  numerous ;  in 
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others  the  filAmentoiu  ■tmotnro  pcBdorainates,  or  even  prevftili  ezalnsivelj  ■ 
bat  it  does  not  w«m  netwMaiy  to  deaigiuite  thsM  ruietiea  bj  jMirtioaUr 
nunea,  as  u  ■ometiinM  done. 

When  eiKDuned  under  the  nucroecope,  the  areoUr  timae  ia  saea  to  be 
piineipallj  made  np  of  asoeedingljr  fine,  tnknspsreiit,  and  apparently  hono- 
geneoBS  filaments,  from  about  To^ggth  to  i^oagth  of  an  inoh  in  thickness, 
or  even  leM  (fig.  xzxv.).  These  are  leldoin  single,  being  mostly  nnited  bv 
means  of  a  small  and  nanally  imperceptible  quantity  of  «  homc^eneoiu  con- 
necting nfaetaoce  into  bondlea  and  filamentoos  laminn  of  varions  sizes,  which 
to  the  naked  eje,  appear  as  dmple  thniads  and  films.  Though  the  bundles 
tnaj  intersect  in  erety  direction,  the  filaments  of  the  same  bundle  ran  ne«rly 
pandlel  to  each  other,  and  no  one  filament  is  ever  seen  to  divide  into 
branches  or  to  unite  with  another.  The  asMdated  filaments  take  an  alter- 
nate bending  (x  waving  ooniee  as  they  prooeed  along  the  bundle,  but  still 
mrtintmin  their  general  panllelism.  This  wavy  aspect,  which  is  very  charao- 
teiistio  of  these  filaments,  disappears  on  stretching  the  bundle,  but  returns 
again  when  it  ia  relaxed. 

Hie  filaments  just  described,  thongh  trausparent  when  seen  with  trans- 
mitted light  under  the  midoscope,  have  a  white  colour  when  collected  in 
oomuderable  quantity  and  seen  with  reflected  light  ;  and  they  not  only  occur 
in  the  areolar  tissue  rtriotly  so  called,  but  form  the  chief  part  of  the  tendons, 
ligaments,  and  other  white  fibrous  connective  tissues.  They  were  long  sup. 
posed  to  be  the  only  fibroos  constituent  existing  in  the  areolar  tissue,  but  it 
has  been  shown  (and  ehiefiy  through  the  inquiries  of  Enlenberg,  Ilenle,  and 
Bowman)  that  fibres  of 

another  kind  are  inter-  ^'S-  Z2X7. 

mixed  with  tbem ;  theee 
agree  in  all  characters 
and  are  obviously  iden- 
tical with  the  fibres  of 
the  yellow  elastic  tis- 
ane, and  have  accord- 
ingly been  named  the 
yellow  or  elastic  fibres, 
todistinguifih  them  from 
the  white  or  waved 
filaments  above  descri- 
bed. They  were  at 
onetimetermed  unclear 
fibres  (Eemfasern),  on 
account  of  their  sup- 
poaed  origin  from  nu- 
clei ;  but  as  it  now 
appears  that  they  have 
no  connection  either 
with  nuclei  or  cells, 
the  latter  appellation 
must  be  abandoned. 
Moreover,  they  differ 
in  chemical  nature  Eeata 
cells  and  nudei,  in  as  much  as  they  resist  the  action  of  boiling  alkaline 
•olntions  of  potash  and  soda,  of  moderate  strength,  which  very  speedily 
destroy  the  cells  and  sudo. 


?i£.  ZXX7. — FiLiaiiiTs  oi  AnioLis  TissDt,  in  Lisasa 

XnU   SHILLBS    BHIIDLIS,    IS    SSSI    USDIK   i   HAaiiirTiiia 
rOWSK  Ot  400  SUHStSHS. 

Tiro  ot  three  oariiiucles  are  represented  amoDg  tbem. 
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In  aertam  portioua  of  the  areotiir  tUHUe,  as  for  instance  in  tlutt  which  liek 
■OQiler  the  sorous  ouil  mucous  raembmuos  of  particular  regious,  tlie  yellow  or 
elastic  fibruB  are  abundant  and  largo,  ho  that  they  cannot  well  be  overlooked; 
but  in  other  parls  they  are  few  in  number,  and  small,  and  are  then  in  k 

great    measure    hidden    \>y 
Fig.  XXXn.  Uie     white     hhuuenta  ;     ia] 

such  caaes,  howerer,  theyj 
MU  aJnaya  be  rendered  cou- 
spicuouH  under  the  nicro- 
Miope  by  roeanR  of  Acetic 
acid,  ithich  cauBea  the  white 
filaments  to  swell  up  and 
become  indistinct,  wliilst 
the  elastic  fibreu,  not  being 
affected  by  that  reagent, 
come  then  more  clearly  into 
■view  (6g.  XXXVI.).  Under 
the  microscope  the  «laatic 
fibres  appear  trail  npareut  and 
ooloorless,  with  a  strong, 
well-defined,  dark  outline. 
Thej  are,  moreover,  remark- 
able fpt  their  tendency  to 
curl  up,  espeuially  at  their 
broken  ends,  wliich  gives 
them  a  very  peculiiir  aspect, 
and  in  many  parts  of  the 
areulur  tissue  they  divide 
into  braiicliea  and  jaiti  or 
anastomose  with  one  another,  in  the  same  manner  as  in  the  pure  elastic 
tissue  (a).  They  differ  among  thomHelvea  very  widely  in  aiie,  soma  being 
W  fine  as  the  white  filament',  others  many  times  lai^r. 

In  the  immature  areolar  tissue  of  the  ftetus  there  is  a  considerable  amount 
of  soft,  jollydiko  matter,  of  muco  albuminous  nature,  in  the  intefsticus  of 
the  formed  elements.  This  amorphous  substance  is  for  the  most  part  incon- 
■picuoua  in  the  perfected  tis-iue,  but  exists  abundantly  in  the  umbUical  cord, 
where  it  forms  the  woll-known  Wh&rtonian  jelly  -,  it  may  also  be  seen,  at  nil 
periods,  hut  in  smaller  quantity,  iu  the  areolar  tissue  within  the  vertubial 
canal. 

A  very  diSerent  view  of  the  structure  of  areolar  tiwue  from  that  here 
stated  was  taken  by  Bcichert,  aud  adopted  by  Virchow,  Danders,  and  other 
distinguished  histologists.  According  lo  this  view  the  apparent  bundles 
oonsist  of  n  substance  in  reality  amorphous  or  homogeneous,  nud  its  scemiDg 
fibrillation  is  partly  artificial,  the  ri^uU  of  cleavage,  and  partly  an  optical 
Ulusion,  arising  from  creasing  or  folding.  In  point  of  fact,  howevur,  the 
bundles  readily  separute  into  fibrils  after  expoi'uro  to  ddute  solutions  of 
ohromio  acid,  or  to  lime-water,  or  ii  baryta- water,  by  which  the  uniting 
matter  is  dissolved  ;  so  tliat  there  can  bo  no  doubt  of  their  truly  filirijlor 
■tnicture.  At  the  same  time  it  is  not  denied  that  immature  fasciculi  may 
probably  occur,  in  which  the  fibrillation  is  incomplete.  Moreover,  a  homo* 
geoeous  substiuice,  not  to  be  confounded  with  the  soft,  jelly-like  matter 
|)revionsly  noticed,  but  of  firm  consistence  and  agreeing  in  chemical  nature 
with  the  fibrils,  envelopes  the  fasciculi  in  some  siloatious  in  fona  of  a  fine 


Pig.  XXXVT.^Mio»iriKL  Vibt  or  Aiu[oi.*a  Tissob 

(FEOM     DiriWKBI     FISTS)     TEEITED     WITQ     AORTtC 
AOtD. 

TliB  ■hit«  fitamentf  are  nn  ]'yucer  seen,  ■'keil  tbs 
ypllaw  or  aluHtic  fihrei  nith  tbe  nuclol  i^ome  iiit*^  viuw. 
At  r.  clmtic  fibrfs  wiu'l  rounil  s  dundlt  of  whitf  (iliros, 
which  b;  tho  eHcot  of  tho  nalil  il  avoUen  oat  belwsea 
tbe  taini. 
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shentii  (Kollikur)  ;  aod  it  wiU  be  afterwards  noticed  na  coustitutiDg  a  apecial 
form  or  variety  of  couueotive  tistua  occurring  elaewbore. 

The  elasliu  fibrcA  lie,  for  the  moal  p:irt,  without  ordor,  among  tbo  bnndlos  of  white 
filameati;  but  hero  and  there  we  see  an  elootir:  fibre  winiling  rumiJ  one  of  these 
bundlex,  and  etioircllng  tl  with  sereml  iipintl  turo^.  When  uoelic  idd  U  appIii^J,  the 
fui-'ii-'ntaB  swells  out  between  tbc  cODslrietiug  turns  of  the  winding  fibre,  and  preseaU 
>  higlily  cbanivtcriatii:  ap;iearaiii;e  |c).  Tbi«  remarkable  didpoalLian  of  llie  cluttic 
fibres,  which  w^  poioled  out  \iy  Hcnie.  'us  not  unuommoD  ia  cerUiu  purU  of  the 
areolar  tiasuc ;  it  may  be!  alirave  ieeu  in  tbat  whii^h  necoiapniiics  the  urleriea  at  iho 
b:ue  of  the  brain.  It  mmt  l>e  obicrred,  Iionever,  that  the  cneireling  fibre  eomelimea 
forms  nal  a  continuant  splru),  but  scver^il  sepurBte  rin^  ;  mureorcr.  the  whole 
Rppcamncc  a  cipUined  by  aome  hi^Lologiaia  no  the  supposition  that  the  bundles  in 
queitian  are  uaturall)'  invcBtod  with  a  delicate  shcnth.  whieh,  like  (he  claatic  tiiuue, 
resists  acelie  S'lid,  but.  on  the  swelling  ugi  of  the  bundle  under  the  operation  of  th:it 
acent,  is  real  into  Bbred»  or  segments,  mostly  annular  or  spiral,  wliieh  cause  the  eon- 
itrlctioDi  Eulliker,  who  admit-i  ihut  aoine  faauiculi  have  a  aheath,  yet  suppoHea  that 
ia  these,  as  well  aa  in  naked  bundles,  the  encircling  fibres  are  prudueed  by  prolonga- 
tiuus  from  the  corpuscles  (to  be  immediately  aoticed).  uniting  in  form  of  a  thread,  or 
of  a  nettrork  wrapped  round  the  bundle- 
Bodies,  mostly  with  Duclei,  and  of  tlie  naturi)  of  cells,  nUhough  not 
shown  to  po^ess  a.  distinct  cu11-wh11,  are  found  in  the  aTeolar  tL'^ue.  These 
arc  tha  C'jiiHCctire'tiaaii&  cirpiiscles.  Some  lie  iu  the  uicsbcs  of  the  tissue, 
otlicrs  are  iocluileii  vritbiu  the  fcciouIL  Tlie  former  are  of  no  very  regnbir 
Bhapo,  rounded  or  oval  (as  in  fig.  sxxiv.),  or,  as  described  in  the  frog  by 
Kilhne,  having  a  stellate  or  ja^ed  outline  with  proceMes  or  oSAots  of 
unequal  size  and  length,  here  and  there  tnnTieetud  with  [iroceBsea  from 
neighbouring  corpuscles  : — in  short,  mi'<:jhnpen  little  maases  of  protoplasm, 
but  cont-tiuiug  usually  a  well-formed  oval  nucleus  and  conspiciioun  nueleolua. 
Those  withiu  the  fasciculi  are  fusiform,  with  pointed  ends,  and  lie  length- 
-ni^a  iu  the  direction  of  tiie  fasoiculiu  (as  showD,  though  imperfectly, 
in  fig.  xxxYi.  c). 

These  bodies  were  imAgioed  to  bo  hollow,  and  by  the  interoonimunieation  of  their 

I  tappoiied  tubular  nStet*.  it  was  t^onceired  that  Ihey  formed  a  synteui  of  reliculuting 

<  canals  destined  to  distribnts  nutritlie  Quid  to  the  uonnfli^tire  ti^touc  and  other  parts 

'  into  which  that  tittiue  enter*.     But,  though  iinfl,  tliey  are  evidently  solid  olijceta.  and 

though  they  probably  cBeel  some  chemical  change,  or  cucrt  some  other  Intlueucc  on 

the  interstitial  nutritive  p1a>nia,  or  iu  some  other  way  minister  to  nutrition,  it  Is 

tlearlj  not  as  a  system  of  cliannels  for  the  conveyance  of  fluid.     In  the  frrig  they 

eihibit  sluw  but  dlatincl  movements  aud  changes  of  shape,  like  the  pale  bloodfor- 

pusulci :  and  they  may  be  re^rded  as  ocIIh  retaining  their  primitive  protoplasmic 

condition,  and  lulHcrvient  not  only  lo  the  nutrition,  hut  to  the  citension  and  repair 

r  €»t  tissue*.     There  can  be  little  doubt,  moreover,  that  they  are  largely  oonoeroed  in 

[  pathologieal  and  degenerative,  as  well  as  in  reparative  processes. 

The  areolar  tisaue  conbtius  a  considerable  quantity  of  wat«r,  and  conse- 
quently loies  much  of  its  weight  by  drying.  It  is  almost  wholly  rosolvod 
into  gelatine  by  boiling  in  water.  Acetic  acid  causes  it,  that  is,  the  bundles 
of  white  fibrils,  to  swell  up  into  n  soft,  tran  lipareut,  jelly-lilco  mius. 

Numerous  blood-vesseU  are  seen  iu  the  areolar  tissue  aft^r  a  minute 
injection.  Those  for  the  most  part  only  pass  through  it  on  their  w,iy  to 
other  more  vasoalar  textiinw,  but  a  fow  soem  to  end  iu  capillaries  deatiucd 
for  the  tiMUo  !t<elf,  and  dense  clusters  of  vessels  arc  distributed  to  the  fat 
lobuW  Larjje  lymphatic  vessela  proceeding  to  distant  parts  ako  pass  along 
this  teitnre,  and  abundant  lymphatic  networks  may  be  discovered  in  many 
puts  of  the  subcutaneous,  subserous,  and  suboiucoiia  aroolar  tissue,  having 
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e^iiluiit  reUtioii  to  the  fuootiou  of  thi!  membnuics  under  wliicli  the;  lie. 
Aluurptii^u  n-fulUy  Ukea  pl&ce  from  the  interaticea  of  the  texture,  but  that 
prooesa  may  be  ufftiutijd  through,  tha  ftgoucf  of  blood-vessela  as  well  aa  of  ■ 
lym|)haticd. 

lorgur  and  smaller  bruDchea  of  iiorvos  also  traverae  this  tisRua  on  their 
Way  to  otlier  piirts  ;  but  U  has  not  beeu  ehovn  that  any  remain  in  it,  and 
accorJiuglf  it  may  be  cut  in  a  hring  animal  apparently  without  ^ving  pain, 
except  when  the  iustniment  meets  with  any  of  these  traversing  branched. 
It  18  not  improbable,  however,  thut  uurves  enU  in  those  parts  of  the  areolar 
tusuu  nhiuh,  like  that  of  the  scrotum,  contain  coutructile  fibres  ;  but,  if 
present  in  such  CAsea,  the  nerves,  like  the  fesseU  of  the  fat,  are,  oftur  all, 
destined  not  to  the  arenlar  tUaue  but  to  auother  mixed  with  it. 

The  physical  properties  of  this  texture  have  been  suUioiently  indicated  in 
the  foregoing  description  ;  also  its  want  of  tienaibihly.  The  7ital  coutnic- 
tility  aseribed  to  certain  portioud  of  it  in  moat  pruliBbly  due  to  the  preseuca 
of  uiu-^uiilar  tissue. 

^^'ith  the  exception  of  the  epithelium,  no  tinsue  is  so  readily  regenerateJ 
OB  tlie  areolar.  It  is  formed  in  the  kuulini;  of  wounds  and  iu  the  adhauoa 
of  inflamed  surfaces.      It  is  produced  also  iu  many  morhid  growtlis, 
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This  Bubstuuce  ifi  one  of  thoae  which  are  serriccable  in  the  body  chiefly  on 
acconnt  of  their  maehunical  properties,  being  employed  to  connect  togetber 
or  to  support  and  protect  otiier  parts.  It  is  met  with  in  the  form  of  liga- 
ments, Qounectiug  the  boues  together  at  the  joints  ;  it  forms  the  tundous  of 
muscles,  into  nhioh  their  fleshy  fibres  are  inserted,  and  which  servo  to  attach 
these  fibn«  to  the  boues.  In  its  inveatiug  and  protecting  character  it 
assumes  the  membriinouB  form,  aud  coustitiitus  a  class  of  uieiubntucB  termed 
"fibrous."  Examples  of  those  are  seen  in  the  periosteum  and  periehon- 
drium  which  cover  the  boues  and  cartilages,  in  tha  dura  mater  which  lines 
the  skull  and  protects  the  brain,  aud  the  fibrous  layer  which  strengthens 
the  pericardium,  also  in  the  albugiueous  coat  of  the  testicle,  and  the 
sclerotio  coat  of  the  eye,  which  inclose  the  tender  internal  parts  of  these 
orijaiis.  Fibrous  membranes,  named  "  aponeuroses  "  or  "  fusclie,"  are  also 
employed  to  envelope  and  bind  down  the  muscles  of  different  regious,  of 
which  the  gi-eat  fascia  inclosing  the  muscles  of  the  thigh  and  leg  ia  a.  well- 
known  example.  The  tendons  of  muscles,  too,  may  assume  the  expanded 
form  of  aponeuroses,  as  those  of  the  broad  muscles  of  the  abdomen,  which 
form  strung  fibrous  layers  in  the  walls  of  that  cavity  and  aild  to  their 
strength.  It  thus  appears  that  the  fibrous  tissue  presents  itself  under  two 
priuci{<al  forms,  the  fiuicutiir  and  the  mtmhraHeinu. 

Fliysifal  Fioptjiia. — The  fibrous  tiasuD  is  wiute  or  yellowiah  white,  with 
a  shiuiug,  ailrery,  or  nacreous  aspeui  It  is  exceedingly  strong  and  tough, 
yet  perfectly  pliimt  ;  but  it  is  almost  devoid  of  extensibility.  By  these 
qualities  it  is  admirably  suited  to  the  purposes  to  which  it  is  applied  iu  the 
animal  frame.  By  its  inextcnsible  cliaraoter  it  maintains  in  apposition  the 
parta  which  it  connects  against  any  severing  force  short  of  that  sufficient  to 
cause  actual  rupture,  and  this  is  resisted  by  its  great  strength,  whilst  its 
flexibility  permits  of  easy  motion.  Accordingly  the  lig^imeiiti  and  tendons 
do  not  sensibly  yield  tu  eitenniou  iu  tho  strongest  muscular  eflbrk*  ;  aud 
*hey  sometime  snap  asunder,  it  is  well-known  that  bones  will  break 
ily  thau  tendons  of  equal  thickness.  Tho  fibrous  membranes  are 
tSly  gtroug  and  alike  iuexteuaible ;  the;  will  gradually  yield,  it  is 
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true,  when  the  extesding  force  acts  Hlowly  mad  for  a  long  time,  lui  when 
tamooTH  at  finida  Blowly  gather  beneath  tham  ;  but  perhapi  thia  gradnal 
exUiiaion  ia  accompaaied  with  some  natriLive  cliange  affecting  the  pTopertiea 
of  the  tisana 

j8(ru«lurc.~^The  fibrous  tiwne  is  made  up  of  fine  filaments,  agreeing  in  all 
reepeots  with  the  white  filfunents  of  the  areolar  tiuue  alreadj  desoribed. 
Like  theae  thef  are  oolieoted  into  bundles,  in  which  thejr  run  parallel  and 
exhibit  the  same  wavy  oharooter,  cohering  ver^  intimntelj'.  The  bnodlm 
appear  to  the  naked  eye  aa  fine  shining  threads  or  narroir  flattened  bands, 
for  thejr  vary  greatly  in  thickness.  They  either  run  all  in  one  direction  as 
in  long  tendons,  or  intersect  each  other  in  different  planes  as  in  some 
aponenroaes,  or  they  take  various  directions  and  decuesate  irregularly  with 
each  other  as  in  the  dora  mater.  And  when  they  run  parallul  to  each  other, 
aa  in  tendon,  they  do  not  keep  separate  throughout  their  length,  but  send 
off  sUpa  to  join  neighbouring  bundlee  and  receive  the  like  in  turn  ;  so  that 
■neoeaaive  crosa  seatious  of  a  tendon  or  ligament  preseut  different  figurea 
of  the  sectional  areas  of  the  bundles.  A  sheath  of  dense  areolar  tisane 
covers  the  tendons  and  ligameuts  on  the  outside,  and  a  variable  amount  of 
the  same  tisane  lies  between  the  Luger  fasciculi  ;  little  in  teodua^  more  in 
some  fibrous  membranes. 

The  filaments  swell  up  and  become  indistinct  when  acted  on  by  acetic 
acid,  like  those  of  areolar  tiuue,  and  here  also  the  acid  diioloaes  the  exis- 
tence of  corpuscles  and  of  elastic  fibres,  intermixed  in  small  proportiou  with 
the  rest  of  the  tissue.  The  eLutic  fibres  are  fine  and  generally  branched 
and  connected  together.  The  corpuscles,  whtoh  have  no  real  connection 
with  the  elastic  fibres,  are  for  the  most  part  lodged  where  the  angles  of  the 
fasciculi  (which  are  nsually  prismatic  in  form)  meet  They  are  fusiform  or 
lanceolate  ia  figure,  pointed  at  the  endit,  and  tie  lengthwise  among  the 
buudlee.  In  croaa  sections  there  is  an  appearance  of  radiating  pointed  pro- 
oesses,  dive^ng  from  the  spots  where  the  corpuscles  are  situated,  and  these 
have  been  taken  for  branches  or  offxets  eiteiidiiig  laterally  from  these  bodies ; 
but  it  seems  to  be  satisfactorily  shown  that  the  apparent  branches  are 
merely  the  crevices  between  the  fasciculi,  diverging  from  the  point  where  their 
angles  meet.  But  although  these  fissures  do  not  coutain  branches  radiating 
from  the  corpuscles,  flat  membraueouH  shreds  can  here  and  there  be  extracted 
from  tham,  which  are  by  tome  supposed  to  be  part  of  a  membrane  by  which 
each  :ieveral  bundle  is  eosheathed  and  separated  from  its  neighbours. 

The  surface  of  a  tendon  or  of  any  other  port  consisting  of  this  texture, 
appears  marked  across  the  direction  of  the  fasciculi  with  alternate  light  and 
dark  streaks,  which  give  it  a  peculiar  aspect,  not  unlike  that  of  a  watered 
ribbon.  This  appearance  is  owing  to  the  wavy  course  of  the  filaments,  for 
when  the  light  f^  on  them  their  bondings  naturally  give  rise  to  alteroate 
lighta  and  shadows. 

The  fibrous  and  areolar  tissues  thus  agreeing  in  their  ultimate  structure, 
it  is  not  to  be  wondered  at  that  sometimes  the  limits  between  the  two  ahonld 
be  but  ill  defined,  and  that  the  one  should  pass  by  inconspicuous  gradations 
into  the  other.  Instances  of  such  a  transition  may  be  seen  in  many  of  the 
fascia  ;  theae  at  certain  parts  consist  of  dense  areolar  tissue,  but  on  being 
traced  farther  are  seen  gradually  to  take  on  the  fibrous  diaracter  ;  and 
fascite,  which  in  one  body  consist  of  areolar  tissue,  may  be  decidedly  fibrous 
in  another. 

In  chemical  oonstitutiou  also  the  fibrous  tissue  is  similar  to  the  areolar. 
It  oontJiiBi  abont  two-thiidj  of  its  weight  of  water  ;  it  becomes  transparent. 
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hard,  and  brittle,  wlien  dried,  but  rondUy  imbibes  water  agala  and  regaiui 
ita  oriifinal  properties.      It  ia  resolved  iuto  gulatin  by  boiliug. 

The  fibrous  tiasue  reoeit'ea  blood- vesGuls,  but  in  gcDurul  tbey  ore  iiiconai- 
derable  both  in  Dumber  and  uize  compared  with  the  mass  of  tisdue  to  which 
they  belong.  lu  tpiiilonB  and  Ujrimenta  with  luugitudiiial  fasoiculi,  the 
ohiuf  brauclios  of  tliu  veasoLs  run  piiniUul  with  and  between  the  larjjor  faaci- 
euli,  nod,  euaJiug  couuuuuicatiug  bmiiohes  aci-oss  them,  eventually  form  a 
very  opea  network  with  larf^e  oblong  meKlioa.  Some  fibrous  membraneH,  aa 
the  periosteuDi  and  durn  uisttr,  are  much  more  vascular  ;  but  the  vessels 
seeu  in  these  loembraniis  do  not  strictly  belong  to  them,  being  destined  for 
the  bones  which  thuy  cover.  The  lymphatics  of  hbrous  tissue,  are  not 
sufficiently  known  to  he  spoken  of  with  curtaiuty. 

As  to  nerves,  thoir  general  existence  in  this  texture  has  not  been  natia- 
factorily  demonstrated  by  auiitouiical  investigntioD.  Reuent  inquiries  into 
this  subject  have  shown  that  the  smaller  tendons  contain  no  nerves,  and  the 
larger  only  such  nervous  hUments  as  aacompany  and  belong  to  the  vussels  ; 
and  the  same  is  true  of  the  h^ameuta.  The  f>Lsciiit  and  the  ahcatha  of  loa- 
dons  are  also  destitute  of  nerves.  On  the  other  hand,  fine  nerves  have  been 
traced  in  the  ioteroaseouH  niembrane  of  the  leg,  aod  nervous  filaments  are 
even  abundant  in  the  p^>riostoum,  but  the  majority  of  them  do  not  belong 
to  the  membrane  itself,  hut  are  dei^tined  for  the  Bubjaocnt  bone.  Nerves 
have  also  been  traced  in  the  dura  mater  ;  some  accompany  the  vessels, 
others  appear  destined  for  the  membrane  itself,  aud  others  again  for  the 
bonus. 

It  has  been  proveil  by  numerous  observations  and  experiments,  that  the 
tendons,  ligaments,  and  other  structures  composed  of  fibrous  tissue,  are,  iu 
the  heaJthy  state,  quite  iuaennible  ;  but  then  it  ia  known,  on  the  other  hand, 
that  they  occasion  severe  paiu  when  iufliimed,  which  aanuot  well  be 
accounted  for  ou  the  supposition  that  they  are  entirely  destitute  of  nerves. 
Bichat,  while  ho  admitted  their  iuscuaibility  to  cutting,  buruing,  and  most 
other  kinds  of  stimuli  which  cause  pnin  iu  senaihlo  textures,  ascribed  to 
them  a  peculiar  aenaibility  to  twisting  or  to  violent  extension,  and  tliia 
opinion  has  been  supported  by  other  authorities  of  weigbt,  but  the  prooft 
of  it  are  not  olear. 

It  readily  heals  and  unites  when  divided,  as  is  seen  in  cases  of  broken 
tendo  Achillis.  Fibrous  tissue  is  very  generally  proiluced  as  a  uniting 
medium  of  broken  bonoa  when  osseous  union  foils  to  take  place  ;  it  is  com- 
mon as  a  diseased  production  iu  various  kiuda  of  tumours. 

TBI.LOW    OR    ElAHTIC   T1H8UB, 

Whilst  the  fibrous  tiasoe  is  remarkable  for  its  want  of  extensibility,  and 
owes  its  usefiilauss  aa  a  constituent  of  the  fhime  in  a  great  mooaure  to  that 
character,  the  substance  we  have  now  to  cousiiler  possussos  this  property  in 
a  very  high  degree,  and  is  employed  itherovor  an  extenaible  and  highly 
elastic  ninterial  is  roi|uired  in  the  aiiiiual  structure. 

EttainpW  of  this  texture  on  a  large  scale  are  seen  iu  (he  hone,  ox, 
elephant,  and  other  large  ijuadrupeds,  in  which  it  forma  the  great  elastic 
ligament,  oalluil  li-jaiiieiitiim  iiuclut:,  that  extends  from  the  spines  of  the 
rertobtie  to  the  occiput,  and  aids  in  sustaining  the  head  ;  in  the  same 
animals  it  also  forms  an  elastic  subcutaneous  fascia,  which  is  spread  oier  the 
muscles  of  the  abdomen  and  aasistd  in  supporting  the  contents  of  that 
In  the  human  body  it  is  met  with  chiefly  ia  the  following  situa- 
X.  : — 


ElABTIC  TISSUE. 


Ixxvii 


1.  Pormhig  Iht  li^menla  ivhjtui'a,  wbith  eitenil  between  the  arcliea  of  aJjnpent 
rrlcbite  ;  Iliese  li^niciitA.  while  they  permit  the  boocE  tn  be  dnma  ngmrt  in  fleiion 
[of  the  body,  nid  in  r<Mtoritig  and  maintaining  <beir  haiiitnnl  approximation  in  the 
erect  post  are  — bo  fur,  theiefnre,  relieving  the  conftant  effutt  of  llie  erector  muselea, 
Conetituting  the  cliief  part  of  iLc  stj luhj-oiU,  Ibjtrjhjoid,  and  primthyroid  lign- 
[mtints,  and  tho-<e  named  the  vootl  eiixAi.  Also  eitending,  in  form  of  lungltBdiusl 
anda.  nnderneuth  the  mncoas  membrane  of  the  windpipe  and  its  tamifiiaiiiiin*. 
Is.  Entering,  along  with  oiber  teidirei,  tnCo  the  rormntioa  oF  the  coats  of  the  blood- 
Tessels,  eopetially  the  arterioa,  and  conferring  elastieitj-  on  Ihcae  tubes,  4.  licHeath 
the  mncoos  membrane  of  the  gullet  ant!  luwer  part  of  the  reetum.  alto  ia  the  li»^uo 
wiiioh  surroundi  the  muiculitr  coal  of  the  gullet  eiternalty.  5.  In  the  tissue  which 
lie*  under  the  serous  membranea  in  oertain  parts.  6.  lu  many  of  the  fnseite,  where 
it  is  mixed  with  mnc!)  areolar  titisne.  T.  Largely  in  the  suipensory  ligament  an<t 
■ubculAueoDB  tiague  of  the  penia.  E.  In  considerable  quuilUy  in  lh«  liuue  of  the 
■kin. 

The  eloatic  tissue  la  ita  purest  and  moat  tTpicoI  conditiou,  luch  na  a  noen 
in  tbe  ligamentum  nuchaj  of  quadrupt'ds  and  the  liaainenta  aubflnva  of  tha 
human  apine,  haa  a  yellow  colour  moris  or  less  decided  ;  it  i»  extensible  aud 
elastic  iu  the  highest  degree,  but  is  not  bo  strong  as  ordinary  ftbruiis  ligu- 
mcnt,  and  it  breaks  acroaa  the  direction  of  its  fibrea  when  forcibly  atretched. 
Its  fibres  may  bo  easily  torn  separHte  in  a  longitudinal  direction  ;  they  nra 
often  gathered  into  ii-re^nliLr  fa.scicuU  uhich  run  side  by  side  but  join  ut 
ahort  dietaiicua  by  slips  with  one  another,  and  aro  further  connected  by 
areohir  tissue,  which  is  always  inttirmixeil  with  tiiem  iu  greater  or  leas 
quantity.  Elastic  lignmeDts  are  also  covered  outwardly  with  a  sheaUi  of 
areolar  tissue. 

When  the  elastic  fibres  are  mised  tip  with  a  large  proportion  of  Home 
her  kind  of  tissue,  their  yellotr  colour  may  uol  appear,  but  they  can 
ways  he  recognised  by  tlieir  miuroscopia 
diajacters.  When  viewed  under  a  tolerably 
liigh  magnifying  power,  they  appear  quite 
'trail  Rparent,  with  a  remarkably  well- 
delined  dark  outline  (fig.  xxsvii.).  They 
u  aide  by  nide,  following  a  somewtiat 
nding  ourso,  but  with  bold  and  wide 
.irves,  uulike  the  undulations  of  the  white 
connective  tilamentH.  As  they  prooeed  they 
ivide  into  branchea,  and  join  or  anas- 
tomose together  iu  a  reticular  maimer. 
iUatic  networks  may  be  composed  of  fine 
fibres  with  trido  mesboii,  and  this  is  the 
character  of  all  at  first  ;  but  while  some 
eontinue  in  this  state,  in  others  the  elastic 
fibres  grow  loiter  ond  broader  and  the 
intervening  spaoea  narrower,  so  that  tho 
:ue  may  acquire  a  lamellar  character 
and  present  the  appearance  of  a  homo- 
geneoua  membrane,  which  may  be  either 
entire,  or  with  gaps  or  perforations  at  short 
iutervaU,  in  which  cose  it  constitutes  the 
fenestrated  monibrauo  of  Henle,  found  in 
the  coats  of  the  blood -vessels.  A  re- 
markable ebaracter  which  ehiKtic  fibres  exhibit  in  many  specimen",  is 
,tbeir    aingulnr    tendency   to   uiirl  up    at    their    broken    ends  ;    and    these 


Fig.  XSXVU. 


Pig.    XXX VH,— Elastic     FinnKS 
rmiu  int  Lioikk^iu  Rubfliva, 
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liiTui  SPECIAL  VARIETIES  OF 

ends  are  not  pointed,  but  atriiptly  broken  acroBs.  Their  biko  U  very 
TnrioiiH  ;  the  largest  in  mmi  are  nearlf  -j^'qi''''  <)f  ""  i'lcli  iti  diameter,  the 
Emallest  porhnpa  not  more  tban  -j^gnn"'-  ^  Borne  varieties  of  the  tUsiie  the 
larger  Bizcd  6hiea  prevail  ;  thin  is  the  case  with  the  ligatnenta  siibfiava, 
nhere  their  general  diameter  is  about  -^'^qth  of  an  inch  ;  in  other  iiiBtances, 
US  in  the  chordlQ  vocales,  thoj  are  exceedingly  Gne.  In  some  animaU  elastic 
lihres  are  met  with  -j^n'^  "^  "^  '■"^h  in  tLicknetia.  Acetic  acid  proiliicE^s 
no  change  on  the  oloatic  fibres,  while  it  Hpcedily  altera  the  wavy  areolar 
fibres  that  are  UHuallj'  intermixed  with  them  in  greater  or  leas  number. 
They  alno  withstand  hoiliiig  for  a  short  time  in  aolutiona  containing  ton  to 
fifteen  per  cent,  of  caustic  potash  or  soda,  by  which  the  white  fibres  and 
the  corpuaclofi  of  connective  tisBua  are  speedily  destroyed. 

The  elnetic  tissue,  of  courHe,  contains  water,  and  loses  mnch  of  ii«  weight 
by  drying ;  but  the  proportion  is  said  not  to  bo  io  great  »i  in  most  other 
Bnft  ttsGuos.  By  very  long  boiling  it  yxclda  a  sab«tance  in  some  points 
ruaeml'ling  gelatin,  wlii]e  a  portion,  equal  to  ratlier  mors  than  the  half, 
remains  undissolved. 

The  gelatin,  no  doubt,  comes  from  Ihe  intermixed  nreolnr  tlBooe ;  hot  (he  dis- 
solved mailer  is  not  pure  eelolin,  for  it  i«  preripilnled  by  neelit  ncid,  ami  by  some 
other  rengents  which  do  not  dialnrb  a  solulinn  of  pure  gelnlin.  The  nnfurc  nf  the 
iubBtaora  which  remainB  undiMolvcd  has  nnl  been  determined,  Caa'tla  poUL>^b  nud 
soda  have  lilUc  elTi'd  on  ela.-lic  liMiia  in  the  ccld,  and  in  weak  (olutiona  eTeo  when 
hnl,  unless  the  Bpjdicalion  is  long  conlinaei! ;  boiliag  in  eonecnlraled  snlutiona 
apeedilj  dissolves  it.  It  ia  eoluble  with  Iho  aid  of  heal  ia  dilate  hjdrochloric 
add. 

Little  ia  Vnown  roypeoting  the  blood- vesneli  and  nerves  of  this  textnrft 
The  yellow  ligamtnta  which  contain  it  in  its  purest  form,  are  but  scantily 
supplied  with  vessels  ;  and  no  nerves  hove  been  traced  into  them.  I  am 
not  aware  of  any  experiments  or  observationa  na  to  their  sensibility,  but 
there  ia  no  reason  for  supposing  it  to  be  greater  thnn  that  of  ordinary  liga- 
ments ;  nor  has  it  been  shown  that  structures  containing  this  tissue  posacsB 
vital  contractility,  unless  they  aleo  contain  contractile  fibres  of  another 
kind. 

BPBlIAL   TAftlETrBH    OP    COSNBCTIVB    TISSUB. 

1.  JrlJy.like  oniifclirt  iitsiie,  or  miicoiu  litaue.  In  the  early  embryo  the 
areolar  tissne  consists  of  a  pellucid  jelly  and  nuclcnttd  corpuscles.  The  soft, 
watery  jelly  contains  the  chemii-al  principle  of  mucus,  or  mnci'it,  and,  in 
much  less  proportion,  albumen,  hut  no  gelatin.  In  the  general  course  of 
development  of  the  tissue,  fibres,  both  white  and  elnstio,  are  formed  in  the 
soft  matrix,  and  finally  this  anbatnnee  entirely  or  lu  a  great  measure  di*- 
appears.  But  in  certain  casee  the  course  IB  different  The  colls  may  dis- 
appear, only  the  jelly  remaining,  as  in  the  vitreous  humour  of  the  eye  ;  or 
the  corpuscles  may  bronoh  out  and  join  together  in  form  of  a  network  in 
the  jelly,  with  the  pi^rsisting  nuclei  at  the  spots  whence  the  threiada 
diverge.  Such  a  condition  is  seen  in  the  enomel-organ  of  growing  teeth. 
The  areolar  tissue  tnrrounding  and  imbedding  the  vessels  in  the  umbilical 
cord  consixts  of  f uniform  and  ramified  corpuscles  associated  with  whita 
fibrillar  bundles  and  elastic  fibres,  along  with  much  of  the  soft  matrix, 
— >>inh  is  persistent  at  tho  time  of  birth  and  constitutes  the  jelly  of 
on. 


CONNECTIVE  TISSUE. 


Imix 


2.  Seiiform*  eonrucUve  tUt^te ;  BetUvJar  titnie,  and  Cyiagmou4  tinue 
(KoUiker)  ;  Adenoid  Ituue  (His).  In  this  esse  the  matrix  diiappeara  ; 
neitlior  white  dot  ehwtio  fibrei  are  dereloped,  bat  the  ramified  corpusolsB 
nnite  together  into  a  reticular  or  fine  trabecalaT  atmcture  (fig.  xxxviii.) ; 
either  retaining  their  nnolei  aa  at  a,  or  losing  them  and  than  forming  a  fine 
network  of  simple  fibres  vrithout  nuclei,  as  at  b. 

^Riat  in  both  forms  the  tiaaae  is  conatmcted  of  ramified  corpuscles  is  shown 
by  its  withatandiug  boiling  in  water,  whibt  it  readil;  diBBoIves  in  hot  alkaline 
■olntionB.  This  form  of  oonnectiTe  tisBue  enten  into  the  oomtmctiou  of  cer- 
tain organi  and  textarse,  where  it  Berraa  aa  a  supporting  framework  to  their 
pecnliar  elementa  and  their  nouriahing  blood-Teaaeln,  and  thas  becomes  a 
"snatentacular"  tiame  {3tuUg6ictbe,  Germ.).  In  this  wa;  it  forms  a  trabecular 
network  within  the  lymphatic  glands,  containing  the  lymph  or  chyla  oot' 
pnaclea  in  its  meshes  (as 

ate).     So  also  it  is  found  Fig.  XXXVIIL 

in  the  solitary  and  agmi- 
nated  follicular  glands 
of  the  intestine,  the 
tongne  and  tonsila  ;  in 
the  thymus  gland  ;  in 
the  pulp  and  Malpighian 
bodies  of  the  spleen,  and 
in  the  tissue  of  the  in- 
testinal mnoons  mem- 
brane at  certain  parts  ; 
in  all  which  sitnations 
the  meshes  contain  cor- 
puscles of  similar  exter- 
nal character  with  those 
in  the  lymphatic  glands. 
But  although  thus  related 
to  glands  and  thence 
named  "  adenoid  "tissne, 
it  exists  also  as  a  sns- 
taining       structure      in 

the  brain  and  spinal  cord,  where,  with  finer  branches  and  closer  meshes,  it 
forms  an  extremely  delicate  framework  supporting  the  proper  nervous 
substance,  and  has  been  called  the  rttieulum  (K&lliker). 

3.  Bomogenantt  eonnrcfire  fistiM.  More  consistent  than  the  mucous  or 
jelly-like  tissue,  and  differing  also  in  chemical  nature,  inasmuch  as  it 
appears  to  be  collagenous  (t.  e.,  yielding  gelatin),  and  thus  more  nearly 
related  in  substance  to  the  white  fibrillar  tissue.  It  contains  no  fibres  or 
fibrils,  and  may  be  quite  transparent  and  uniform  in  character,  or  faintly 
granular  and  striated.  For  the  most  part  this  substance  occurs  in  the  form 
of  homogiTteotu  membraTUi;  examples  of  which  are  found  in  the  external  coat 
of  fine  Teasels,  the  hyaloid  membrane  in  the  eye,  the  capsules  of  the  Mal- 
I»ghian  bodiea  in  the  kidney  and  spleen,  the  capsules  of  the  solitary  and 
agminatad  intestinal  glands  and  the  lingual  and  tonsillar  follicular  glands, 
in  the  Graafian  follicles,  and  in  certain  gland-ducts.  It  must  be  noted, 
however,  that  soma  homogeneous  membranes,  aa,  for  example,  the  posterior 
elastic  lamina  of  the  cornea,  are  of  a  diSerent  nature. 

■  I  DK  the  Una  "retiform,"  Dot  becaose-it  signifiss  more  or  )e«  thnn  "  raticolar," 
bat  becaose  (b*  latter  tsna  is  not  unfreqaetitt;  applied  lo  areolar  tissue. 


Fig.    XXXVIII.  —Thin    Sectiok   froh   Trie    ConricAi. 
Pahi  or  i  LiMpDiTio  QtiiiD,  ■iomriKD. 

A  network  of  Sos  tnbeculB  formed  b;  letLfoiiD  or 
adenoid  tiBHUe,  from  the  mCBheH  of  which  the  tympb'Cor- 
puscloB  fasTfl  be«n  wuhed  out,  except  at  c,  wb«re  tboy  are 
left  (after  Hia,  glightlj  altered). 
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sxvxLOFUBNT  or  coNNKCTivs  Tisane 

In  thn^G  fHflH  of  tlie  embryo  where  connecLlre  Ij^uc  U  to  bo  derc1o|'«l,  Ihi^re  i*  at 
first  a  deposit  of  nucIpRled  corjiusclen,  liavLng  the  charac'en  cominon  to  the  cells  of 
irhich  l)ie  GBrl;  em bryo  tindy  thtiiu^hout  contisCs.  Dctnecn  the  cells  ia  *  sonll 
tkiDOUDt  oi  eoft  Hinaqiliijus  inlercel hilar  auIibIiidcc,  vhith  increnscs  io  qnnotitj.  Thii 
IB  St  Grst  of  a  niuco-slhumiDOUs  nature,  but  is  in  great  pui  chniiged  into  s  gfU- 
tinuuB  tiubAlBDce.  wliicli  HAnunics  s.  Glirillar  uharacler,  iinil  become!  eonrertcd  into  the 
bundles  of  while  vnvy  GlnnienlB  that  oonstilulc  the  chief  part  of  the  areolar  and 
Ehroa«  tiaxucs.  These  bundles,  after  their  Grvt  appenrance.  inrre&^e  in  tii^e.  tad  eon- 
linue  to  grow  Urgcr  nfter  birth.  Amongat  these  while  rapcieuli.  clantic  fibre*,  in 
varying  proportion,  ap{>ear  at  a  Bomewbat  later  period.  I'hese  are  also  prodoecd 
from  the  intercellular  ^ub^tjiucc.  which  in  thia  ensc  tindcrgoea  &  difTerent  chemical 
change.  Ihey  a[ppear  from  the  first  in  form  of  nelwortn  pcrvailing  tho  inlcrcellnlw 
maes  throughout,  and  not  at^  tiugle  fihorter  fibres  ^ra dunlin  lengEheningout  and  joining 
together;  nor  do  liicj  appear  to  be  formed  by  the  linear  coalescence  of  KtanulM.  but  by 
initnediale  di^crentialion  in  the  intercellular  ^Qbalance.  The  eiaslic  fibres  are  al 
first  exceedingly  Rne,  but  acquire  greater  thii;kneHS  as  development  advancea,  and  tn 
enme  ailuations  vhat  woa  origitmlly  a  netuurk  may  become  an  clastic  nembtane. 
The  cells  in  part  remain  as  the  conoeetivc-tisdue  corpnsclea  already  desfribed ;  im- 
gnlarly  ramified  in  open  areolar  tissue,  but  fusiform  williin  the  bundles  and  in  tbe 
interstices  of  dense  Ebroua  tixHue ;  i>art  of  Iheni  becnroe  tilled  with  fal,  and  Fonn  the 
adipose  tissue.  1'hc  intercellular  Euhslancc  is  u>ually  rc<luced  lo  an  inconspicnoni 
Dmounl,  but  in  soiuc  situnliona  rcmnina  in  notable  quantity. 

Sueb  is  the  most  gcnuial  i.''.>urse  of  development;  bal,  as  will  be  ondentAod  fcom 
whnt  hiw  preceded,  it  is  diflercut  in  particular  ca«ca.  Thuii,  the  intercellular  (Ob- 
slance  may  accnniuUtc  in  large  proportion,  and  the  cells  finally  diiisppear.  n»  in  Uw 
vitreous  humour ;  or  tlic  cells  may  lie  dcrelopei!  into  relifurm  or  cylogennns  liHii«. 
without  the  foriuution  of  lilires,  either  while  or  elastic,  in  which  case  the  Jclly-lilic 
substance  may  remain,  as  in  the  eu:imd-otgan  ;  or  the  reticular  inteislieea  may  Iwronio 
filled  with  the  clemcntB  of  another  tissue,  as  in  tLo  iyinpbatic  glands  and  nomrat 
ceutrcB.  In  tbo  development  of  tho  pure  cln«tlc  ligaments  the  ce11«  shrink  aa  Hi* 
claMtlc  Gbrca  grow  l.irgcr,  nnil  at  length  disappear  altogether. 

The  iuterccllutar  aobBUincc  may  be  excreted  by  the  cells,  bnt  there  la  no  dor 
proof  of  Ibis ;  it  may  be  an  independent  deposit  between  them ;  and  the  disappear- 
ance of  the  cclU  from  pure  elastic  ligament  would  seem  to  show  thai,  whatever  be  the 
inllaence  tliey  exert  in  the  original  formation,  they  are  not  needed  for  carrying  OB 
the  Dulrition,  or  even  for  the  further  growth  of  the  tissuo. 

The  foregoing  aceonnl  of  the  formation  of  connective  tlsmo  Is  derived  from  KSlll- 
ker'a  latent  ohfervaltonn ;  *  but  Mni  ."^cbuliie  considers  ibal  tbe  inlrrccilolar  nib- 
slance,  or  matrix,  it  neither  cicrcled  by  Ihc  cells,  nor  deposited  ab  extra,  but  is  in 
reality  formed  by  conversion  of  pari  of  tbe  prolcplai^ni  whirb  rumm  the  twdica  of  iW 
cells  (nucleated  prutopWm  moues) :  the  matrix  thus  incrensea  atid  l>«couica  Gbililalcd 
at  the  expense  of  the  cells,  which,  now  reduced  lo  ihe  nni'lei  Hiriouuded  with  a  imaU 
portion  of  protoplasm,  remain  as  the  eonnectlve- tissue  corpuseles. 
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Thia  t«  (lie  wellOinown  cobBtaneo  comtnouly  called  "gristlp."  The  foil 
ing  aru  itji  uiure  ubviuus  clinractcra.  Wlier  in  Dia.*B,  it  is  opmiiie  awl  of 
pcnrly  or  bluiidi  white  colour,  in  aomo  vaiialiea  yellow  ;  but  in  lliin  slicn  it 
ia  traiialuctul.  AlUioiigh  it  can  be  easily  cut  with  n  iifaup  knifr,  it  it 
uovertheltiMi  of  very  firm  coii«iatt>nc«,  but  at  tlio  innie  tiwo  higbljr  rlwttc, 
M)  thai  it  Teiulilf  yi<^l'i«  lo  pressure  or  toraion,  and  imniedinloly  rccoveM  iU 
original   ahnpe  when   thfl   couBtiaiuitig  force   ia  withdrawn,      hy  rauou  of 
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these  mechanical  pioperties,  it  is  r&ther  eKtenBively  used  in  tho  oonatruction 
of  the  hodj.     Ita  BpedGc  gravity  ia  1'16. 

In  ths  aarly  embryo  the  skeleton  is,  in  great  part,  cartiln^nous  ;  but  the 
cartilage  forming  ita  different  pieoes,  -which  have  the  ontiranl  fonn  of  the 
future  bones,  in  due  time  undergoes  ossification  or  gives  place  to  bone,  in 
the  greater  part  of  its  extent  at  least,  and  hence  this  variety  of  cartilage  is 
named  "temporary." 

Of  the  permanent  carUlagos  a  great  many  are  in  immediate  connection 
with  bone,  and  may  be  still  said  to  form  part  of  the  skeleton.  The  chief  of 
these  are  the  articular  and  the  costal  cartilages  ;  the  former  cover  the  ends 
or  Burfaoes  of  bones  in  the  joints,  and  afford  these  harder  parts  a  thick 
springy  ooating,  which  breaks  the  force  of  coucusaion  and  gives  ease  to  their 
motions  ;  the  costal  or  rib-cartilsges  fonn  a  considerable  part  of  the  solid 
firamework  of  the  thonu,  and  impart  elasticity  to  its  walls.  Other  perma- 
nent cartilages  enter  into  the  formation  of  the  external  ear,  the  nose,  the 
eyelids,  the  Eustachian  tube,  the  larynx,  and  the  windpipe.  They  strengthen 
tiie  suhstance  of  these  parta  without  undue  rigidity ;  maintaining  their 
shape,  keeping  open  the  passages  through  them  where  such  exist,  and 
(pviug  attachment  to  moving  muscles  and  connecting  ligaments. 

Cartilages,  ezoppt  those  of  the  joints,  are  covered  externally  with  a 
fibrous  membrane  named  the  perichoncJrium. 

When  a  vety  thin  slice  of  cartilage  u  examined  with  the  microscope,  it  ia 
seen  to  consist  of  nncleated  eella,  also  named  cartilage  oorpnacles,  diseemi- 
Dated  in  a.  soUd  msas  or  matrix.      (Figs,  xzxix.,  XL.,  and  XLl) 

The  matrix  is  sometimes  transparent,  and  to  all  appearance  homogeneous ; 
sometimes  dim  and  very  faintly  granular,  like  ground  glass  ;  both  these 
conditions  occur  in  hyaline  cartilage,  which  may  bo  r^arded  as  the  most 
typical  form  of  the  tissue.  Two  varieties  exist  in  which  the  matrix  is  per- 
vaded to  a  greater  or  less  extent  by  fibres.  In  the  one,  named  elaitic  or 
ytlloiD  eatiilagf,  the  fibres  are  similar  to  those  of  elastic  tissue  ;  in  the 
other,  named  JUrro-carlilage,  they  are  of  the  white  kind  aa  in  ordinary 
ligament. 


STALIKB  CABTTLAQB. 

In  hyaline  cartilage  the  matrix,  as  junt  stated,  is  unifonn  and,  in 
the  normal  state,  free  from  fibres.  The  cells  consist  of  a  rounded,  oval,  or 
bluntly  angular  uU-body  of  translucent,  but  sometimes  finely  granular- 
looking  substance,  with  a  clear  round  nucteui  and  one  or  more  nucleoli. 
The  cell-body  lies  in  a  cavity  of  the  matrix,  which,  in  its  natural  condition, 
it  entirely  fills.  Thia  cavity  is  bounded  and  inclosed  by  a  transparent 
eaptuU,  which  is  seldom  obvious  to  the  eye,  for  it  coherea  intimately  with 
tho  anrrounding  matrix,  with  which  it  f^^rees  in  nature,  and  cannot  usually 
be  distinguished  without  the  aid  of  re-agents.  The  capsule  has  been 
regarded  aa  a  secondary  cell-wall  and  compared  to  the  cellulose  wall  of 
vegetable  cells  ;  while  the  body  it  contains  is,  on  the  same  view,  considered 
to  be  homologous  with  the  primordial  utricle  and  its  contents.  But  the 
same  doubt  prevails  here  as  in  the  case  of  vegetables,  as  to  the  existence  of 
a  proper  membrane  (the  utricle)  immediately  investing  the  substance  of  the 
celL     (See  page  xiv,  and  figures  Tin.  and  ix.) 

In  thin  slices  of  yoeng  cartilage  Ihe  capealca  may  be  freed  from  tho  matrix  by 
means  of  concentiated  mineral  acids,  and  can  then  be  shown  as  distinct  vesicles 
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having  Ihc  cell-boilieii  williin  The  clfvct  of  oiiilit  is  promoted  hy  proviaoa  boiling 
of  Ihe  I'lirlilngc  iu  n-utcr.  llj  cipneiire  to  water  mid  aotuo  otticc  tlquiUt  ibe  cell- 
body  ulirinka  away  from  (lie  iiiHiilc  of  llio  capsnle,  and  BJMatoea  n  jagc<J  or  otliei^ 
wise  irreyiilur  figure,  and  then  may  bide  the  nuclGua.  Il  often  con taioB  larger  or 
smallur  foL  globulea. 

The  cells  uro  rnrely  dispempd  singly  in  the  matriit  ;  they  usually  {amxj 
groiipH  of  different  idinpos  nud  aisea.      Townrita  the  buifnce  of  the  curtilage > 
the  groups  are  gcnernlly  Battonud   conformably  vitli  the  nurfnce  (fig.  xi.), 
nppciU'lng  narrow  and.  lUinosc  linear  when  soon  edguwnyB,   ns  in  a  perpendi'  i 
cular  section.     (Fig.  xxxix.,  o.)     Tlio  cells  in  a  group  have  a  atrtiiglit  out- 
linn  wliere  tliey  adjoin  or  approach  ouo  auotbor,  but  at  the  circiimferouce  of 
the  group  their  outliuo  is  rounded. 

Such  is  the  structure  of  hyaline  cartilage  in  general,  but  it  ia  more  or  leaa 
modified  in  diAureut  siluations. 


Pig.  XXSIX. 


Fig.  XU 


Fig.  XXXIX.— DuaaiH  tinBtstvmo  a  Vkiticu.  Bin'iov  or  AkTtovLAS  CKTiL^ar. 
max  WITH  i  t-nw  KiOHirrma  rowen. 

a,  Flattened  ErDapl  of  cbHr  near  the  surfsce  ;  '',  obtoag  gnupa,  for  the  moat  part 
dimUd  Ti'rticallj  ;  e,  put  of  the  bone. 

Fig.  XL.  — A  Tiir«  Litbb  ruBt-sn  dm  fhom  thb  Sinir»e»  o»  tub  Omnwoi  or  t»b 
HiAD  CI?  Till  Hdukku*,  fiii'Wna  Flattkxid  Oioups  or  Ckllb. 

The  ihrnnkeii  eell-hndin  ore  diitinnlly  wen,  but  the  limits  nf  thr  capsokr  caritit* 
where  Ihej  adjoin  one  another  aro  bat  faintly  ioilicatfd.     MngniGed  JOO  dinnieterf. 

In  articular  cartilaij',  the  matrix  in  a  thin  section  appears  dim,  lika 
ground  glass,  and  has  nu  ulmost  granular  attpoct.  The  cells  and  nuclei  ore 
■malL  The  groups  which  tlipy  form  are  flattened  at  and  near  to  the  EUrface, 
and  lie  parallel  with  it  (fig.  sxxix.,  a.  and  fig.  XL.)  ;  durper  and  nearer 
the  l)ono,  on  llio  other  hand,  they  are  narrow  and  oblong,  like  short  itriuga 
of  bead.*,  and  are  mostly  direoted  Tertically.  (Fig.  xxxix.,  6,  fig.  il.)  It 
is  nelt  known  that  articular  cnrtilagea  rentlily  break  in  a  direction  per- 
pendicular to  their  surface,  and  the  surface  of  the  fracture  appears  to  the 
naked  eye  to  be  striated  in  the  Bnme  direction,  as  if  they  had  a  colamnar 
structure  ;  this  has  been  aaoriljed  to  the  vertical  arrangement  of  the 
rows  of  cells,  or  to  a  latent  fibrous  or  columnar  disponition  of  tlie  suh- 
atnnoe  of  the  matrix  (Leidy).  It  wa»  formerly  held  that  the  fre« 
aurfaco     of    articular     cartilage     ia    oorur«d     with    epithelium     continued 
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Ihut   of  the    sf  tiorial   membrane,    a    tliin    atrntwn   of  areolftr   tUBuo 

ag  intorposcd  ;  but  the  oxisteuce  of  eiicli   a   covering   is   oeitaiulj   not 

end,  at  knst  in  the 

liilL     It  b   eiay,  no  Fig.  XJA. 

joubt,  to  peel  off  a  thin 

:  from  the  aurfaco  of 

tin  cartilage  of  the  bea;! 

rtbe  biimeriuc'r femur; 

Ibut  this  siiporticini  la/er 

i*  really  put  of  the  cttf- 

tilage,    anJ    itn    brood 

patcIu-8  of  colls  vrith  tho 

intetincdinte  matrix  are 

not  tobo  mitUkeo.  (Sve 

fig.   XL.)     At  the  snnie 

■  time,  it  in  tnie  that  near 

ttho  margin  of  these  car- 

Ittiiigea  a   layer   of  line 

ilnmentoDB   tiraiie,    eo- 

Ivered   with  epitliulium, 

prolonged   a    Oi^rtaiu 

[way  over  their   surfai.'e 

I  from  the  synovial  mem- 

Ibiaoe.      Tbo   roatrii   of 

IVticnlarou'tilngi^rai'ely, 

[,<w     perhupa  nuvcr,    be- 

leomea       pervaded       by 

[Sbros  lilie  thnae  bo  oftvn 

laeeii      in     rib-cartiLige, 

Dor  ia  it  prone  to  o-'sify. 

In  the  ciirtiiifjis  "/  f/ic  riht,  the  oorpiiFoles  or  eelli,  which  are  of  large  aiie, 

Iftre  aUo  collected  in  groiipK.      Nunr  the  exterior  nf  the  cail.iliige  tbey  am 

pflatttitied,  and  lie  parnlU'l   with  the  suifaci',   formiiig  a  superticiiU  itrnlum 

Lfixim  jl^  t«  j]ifl  of  an  inch  thick.      Aa  to  those  Ritnated  nioro  inwanlly,  wo 

an  Bometimes  observe,  in  a  irouaverso  slier.-,   that  they  form  oblong  groups 

iiiposed  in  line*  radiating  to  the  circutnfureuco  ;  but  this  arrangement  ia 

Inot  cotu-tant,  and  tjiey  often  appear  quito  irregular.      The   uulla,  with  the 

[exception   of   tbo«e  lying   upon   the  Murface,   commonly  contain   larger  or 

LiaUer   drops  of  oil  ;  aud   the  nucleus  being  generally  uudi'<coverable,  ia 

|caiic«B]ed   by  the  fat  or  may  itself  bai'e  undergone  a  fatty  mttuinorpIioBiB. 

iThe  matrix  is  tolerably  clear,  except  where  fibrus  hacu  been  developel  in  it, 

fin  which  parts  it  is  oparjue  and  yuUowiBh.      Such   Bbroiu  pntches  are  very 

I  frequent  ;   tlie   tibres  are  fioe,  straight,  and   parallel,  sp(>cariiig  tniiiBpnrenl 

when  few  together  ;  they  witlistand  the  action  of  acetic  acid.      It  ia  not  un- 

coiuDioa  to  find  the  rib  cartilages  eitensLvely  ossified. 

It  was  obaarved  by  Ileriesaut*  that  the  costal  oartilagea,  after  many 
Lnoutha'  maceration  in  putrid  witUir,  would  sometimes  break  up  into  tbin 
fpUt^,  directed  acruEs  the  axii  of  the  curtilage-,  from  which  he  infurrud 
[that  tliese  cnrtikgea  were  iintumlly  made  up  of  such  transvorBo  lamellm  : 
It  tb«i  point  does  not  appear  to  have  been  fuiiher  iiivestigHlcd. 
The  deMription  given  of  the  microicopic  characters  of  the  costal  cartilages 
I  will  apply  with  little  variation  to  the  enaiform  cartilage  of  the  stemnu,  to 


Fig.  XLl.— VEnTiFAi.  SKCTion  or  ARTieiiL^a  dtknuas 
ur  rnn  llBin  or  tub  liiHiRca. 

A  ileep  porlji^n  near  Lfac  bone.  Mnguifii-'J  400  dla- 
muWri.  EkIi  rell-i.-avil;  conlaim  s  mnra  shujieii  like 
iiwIF,  llic  ilmiaken  I'dl  body,  in  the  miJst  u!  vliioh  k 
tuiuid  nucleui  ii  i.ii>bablj  cuuutaled. 


mm.  de  I'Aotd.  des  Sc.  da  Pwia,  1 7i8. 
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l«ui»  HYALINE  CARTILAGE. 

the  carLiliLges  of  the  liirynx  ami  wlnilpipe,  except  the  epiglottis  and  comi-j 
oula  Iwynijis,  and  to  tho  cartilages  of  the  noBo,  With  the  exception  of  th»[ 
last,  these  resomblo  tho  rib- cartiJ ages  also  in  their  tendency  to  ossify. 

Ttie  characters  of  tho  temporary  cftrtUageB,  which  are  hyaline,  will  ba"' 
given  in  the  nccount  of  tho  formation  of  bone. 

No  nerves  have  been  traced  Into  any  of  the  cartilages,  and  they  arc  knon-n 
to  be  deatitute  of  aensibility. 

Id  the  healthy  state,  no  hloodveBsels  penetrate  the  articnlar  cartilngos. 
Whatever  nutrient  fluid  they  require  Beems  to  be  dorived  from  the  vessels  of 
adjoiuiug  textures,  especiiilly  the  bone,  and  to  bo  conveyoil  through  the 
tissno  by  imbibition.  In  the  embryo,  a  layer  of  vessels  is  prolonged  soma 
way  oror  the  surface,  undcrrieath  the  synovial  membrane  ;  but,  na  deve- 
lopment proceeds,  these  sub-synovia)  vessels  retire  towards  the  circumference 
of  the  cartilage,  and  oveutnally  form  a  narrow  vascular  border  round  it, 
which  has  beea  named  the  efrcufiia  arllcnti  vaieuloaiis. 

When  tho  tissue  oiifits  in  taicker  mni^acB,  as  in  the  cartilagoa  of  the  riba, 
canals  are  hero  and  there  excavated  in  its  substance,  along  which  vessels  are 
conducted  to  supply  nourishment  to  the  part  too  distant  to  receive  it  frooi 
the  vessels  of  the  perichondrium.  But  those  cnnahi  are  few  and  wide  apart, 
ami  tho  vca>iels  do  not  pass  beyond  them  to  ramify  in  the  intermediate 
mas-i,  which  is  accordingly  quite  eitra-vasculnr.  It  must  be  further 
remembered  renpecting  those  vascular  canals,  that  many  of  them  lead  to 
spots  where  the  cartilage  is  undergoing  ossification,  and  convey  vessels  to 
supply  the  bony  deposits. 

Ordinary  permanent  hyaline  cartilage  contains  about  three-fifths  of  its 
weight  of  water,  and  bocomoa  transporont  by  drying.  By  boiling  it  in 
water  for  fifleoo  or  twenty  hours  it  is  resolved  into  cliondrin.  This  is  n 
substance  said  to  gelatinise  on  cooling,  although  it  may  be  doubled  whether 
the  congelation  is  not  in  reality  owing  to  an  orlmixturo  of  gelatin  derived 
from  fibrous  tis'iue  not  duly  separated  from  the  cartilage.  Like  gelatine, 
ehondrin  is  thrown  down  from  its  solutions  by  tannic  acid,  alcohol,  ether, 
c[v<o9oti',  and  corrosive  sublimate,  and  not  by  prussiate  of  potash.  It  diOera 
from  gelatin  in  being  precipitated  by  the  mineral  and  other  acids,  tha 
acetic  not  excepted  ;  also  by  alum,  sulphate  of  alumina,  persulphate  of  iron, 
and  acetate  of  load  ;  the  procipitatos  being  soluble  in  an  excess  of  tho 
respective  preoipitatita.  The  temporary  cartilages  are  resolved  into  a  matter 
which  has  the  chemical  reactions  of  ohoudrin,  but  does  not  gelatinise. 
Oartilage  alTords  by  incineration  a  certain  amount  of  mineral  ingredients  ; 
3 '4  per  cent,  of  ashes  were  obtained  from  costal  cartilages  by  Frommhcr* 
and  Qugort,  and  100  parts  of  these  ashes  were  found  to  coDsiat  of 

Carbonate  of  soda 8507 

Sultiliatoof  Aoila S4'21 

ClilodJe  of  Bodium       ......         .         .  8'23 

Phoaphuto  of  Hoda 0-93 

Sulphate  of  potash 1-SO 

Carbonate  oflimo 18'87 

Phosphate  of  lime 4'04 

rhoaphalD  of  magnesia Bill 

Oiiiio  of  iron,  snd  loss I'OO 

Von  Bibru  found  the  amonnt  of  carbonates  very  stnall,  and  that  of  the 
niher  soils  very  variable.  Soila-salts  greatly  preponderHte  over  tboH  of 
potash,  which  may  even  bo  abeont  altogether. 


ELASTIC  OB  YELLOW  CAKTILAGE,  Ixxxv 

DKndopmeid  qf  hyaline  eartilage, — The  p»rt«  of  Ibe  embrjo  which  are  sbont  to 
bcoome  cartilagai  ue  nude  up  xi  fint  of  the  common  cmbrjraoic  cells  from  which  the 
tuna  geaei>ll7  originktc^  The  cell-cOQteats  dear  np,  the  nucleus  becomes  more 
Tiaible,  >nd  the  celli,  moiitlj  of  polygonal  ODlline,  ippear  inrrouuiled  by  clear  lioea  of 
pelladd  (obihuice,  rorming  u  it  were  >  neLwork  or  bright  mestaei  inclobiug  them, 
but  in  nalitj  eoniliting  of  the  cohering  capiuiei  of  the  contiguoiu  cells,  aud  comti- 
tDting  *]]  that  eilita  of  the  matrix  at  thii  time.  Amyloid  matter  appears  at  an 
caHy  period  in  the  protopliam  of  cartilage  cells.  Uongel  found  it  ia  Iho  sLeep's 
embrjo  of  two  montlki,  both  in  ossifjing  cartilage  and  in  the  carlilsges  of  the 
trkdie*.  The  anbaeqaent  changes  consist  in  enlargement  and  maiti plication  oF  Iha 
cells  and  derelopment  of  the  intermediate  matrix.  The  cells  multiply  by  diviaion. 
Tbe  pmccM  ii  deacribed  at  page  ivii,  although  all  the  successive  steps  there 
described  and  represented  in  the  figure  (xii.)  have  not  been  actually  traced.  In 
growing  cartilage  bom  the  frog-larva,  Heidenhun*  observed  a  double  (>.  e.  divided) 
uneleiia  in  some  eells,  and  in  eertun  of  theae  a  stislght  lioear  partition  mnning 
aeroaa  the  cell  between  the  two  nucleu  This  partition  was  recognised  to  be  double, 
and  doobtteM  formed  bj  the  contiguoiu  thin  capsates  of  tiro  new  cells  formed  bj 
division  of  the  previously  single  one.  It  is  doubtful  how  the  capsule  or  secondary 
cell-wall  is  prodaced ;  whether  excreted  by  the  cell  which  it  artecwards  incloses,  as 
bald  by  Kiiltiker,  or  formed  by  convsision  of  a  superficial  layer  of  Ihc  protoplasm  of 
the  cdl-body,  h»  taught  by  Max  Bchultxe,  or  a  primarily  independent  depOHit  round 
the  oella  However  this  may  be,  there  is  at  Grit  no  matrix  but  what  ia  made  up  of 
tiie  simple  capaoles.  In  further  growth  there  is  a  difference  according  as  the  cells  do 
or  do  not  undergo  frequent  division.  In  the  latter  case  a  cell  becomes  surroaoded 
by  many  concentric  capsules  formed  in  succeaeion ;  that  ie,  the  lirst  capaula  is  ex- 
panded, and  the  othera  formed  each  within  its  expanding  predecessor,  so  that  the 
artilage  comes  to  consist  of  scattered  cells,  «ach  with  •  concentric  system  of  capsules, 
which  by  means  of  re-agents  may  be  rendered  visible  in  the  neighbourhood  of  the 
cella,  bat  further  off'  are  inseparably  blended  into  a  uniform  substance.  W  hen,  od  the 
other  hand,  the  cells  have  a  tendency  to  frequent  lubdivision,  the  new  capsules  are 
produced  by  the  new  cells,  and  are  included  in  and  fiDolly  blend  with  those  which 
had  belonged  to  the  previous  cells,  as  shown  by  fig.  xii. 

The  matrix,  although  thus  formed  of  the  capsules,  becomes  to  all  appearance  homo- 
geneous; but  in  sections  of  cartilage  that  have  been  exposed  to  acids  and  other 
re-ageata,  the  contour  lioea  of  the  capsules  round  cells  and  cell-groups  may  be  mure 
or  leas  distinctly  brought  into  view.  ut  whilst  admittiug  that  the  capsules  have  a 
ahare  in  the  piiidQction  of  the  matrix,  KsUiker  and  some  other  bistologistn  incline 
to  the  opinion  that  part  of  it  is  an  independent  deposit.  Ucidcahain.  however,  bos 
found  that  when  thin  sections  of  cartilage  are  digested  for  twenty-four  hours  in  water, 
»t  from  1 1Z°  to  122°  F.,  or  in  diluted  nitric  acid  with  chlorate  of  potash  for  a  greater 
or  leas  time  according  to  the  degree  of  dilution,  the  matrix  becomes  parted  or 
marked  off' into  polygonal  areas  corresponding  to  the  laiger  groups  of  colls,  and  these 
again  into  smaller  groups,  or  single  cells,  without  any  intervening  substance ;  the 
whole  matrix  thus  appearingto  be  portioned  out  into  segments,  each  apperlalatng  to 
B  larger  or  smaller  group  of  cells,  and  in  all  probability  representing  the  aggregated 
capsules  belonging  to  them. 

The  vital  changes  which  occur  in  cartilage  take  place  very  slowly.  Its  mode  of 
nntrition  has  been  already  referred  to  ;  it  is  subject  to  absorption,  and  when  a 
portion  is  absorbed  in  disease  or  removed  by  the  knife,  it  is  not  regenerated.  AUo, 
when  fractured,  as  sametimea  happens  with  the  rib-cartilages,  there  is  no  re-union  by 
cartilaginous  matter,  bat  the  broken  sorfaccs  become  connected,  especially  at  their 
circumfereuce,  by  fibrous  or  dense  areolar  tissue,  often  by  a  bony  clasp  But  not- 
withstanding that  normally  it  is  not  regenerated,  hyaline  cartilage  occurs  in  perfectly 
ehoractenstic  form  as  a  morbid  produci  in  certain  tumours. 

KUSTIO    OK    ZBLLOVr    CAKTILAOE. 

The  epigli>ttis  and  oorntoulii  of  the  kiynx,  the  cartilages  of  the  ear  and  of 
the  EostachUn  tube,  differ  so  much  from  the  foregoing,  both  iu  intimate 

*  Stodien  dea  Phynidagischen  lastituls  lu  Brealan,  '2ter  Heft,  1S33. 
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stnicture  nnJ  oiitw«rJ  olinrBCtara,  that  they  have  been  incluJed  in  a 
olasB  apati,  under  the  utune  of  the  "  elastic,"  "  yellow,"  or  "  apougy " 
oarti1flgt<H.      Tlieao  are  opa,qu«  and  Bomewhnt   yellow,  are  more  flaxible  had 

tough  tliuu  tliu  oriliuary  cartiUgox,  aud 
have  little  tenJuucy  to  oasify.  They 
are  made  up  of  c«Ub  aud  a  matrix,  but 
the  latter  u  everywhere  pervaded  vith 
fibres  (Gg.  xiAi.),  except  sometimes  iu  a 
little  area  or  narrotr  lone  left  round  eaoh 
ot  the  cells.  Tliese  fibres  reaiat  tba 
uctiOQ  of  acetic  acid  ;  they  aje  in  moat 
parts  short,  atraight,  and  coufueedly 
iiitcraecliiig  each  other  iu  all  ilirectioux, 
like  the  filamente  in  a  pioce  of  felt  ;  in 
such  parts  tUo  uintrix  hiia  n  rouah  in- 
distinctly granular  look.  Bero  and  thero 
the  fibres  are  longer  and  more  foacicu- 
lateil,  but  still  interlace  at  ahort  distances. 
In  thill  section!)  the  cells  readily  drop 
out  &0U1  the  matrix,  leaving  empty  the 
oavitisB  which  they  occupied. 


Pig.   SLII.— ."^KcTios    or  TUB   Epi- 
|Ur.  Baly). 


In  the  fmtas  the  matrix  of  elsilic  esrtUagc  ia  at  first  homogeneous  and  hyaline, 
niiO  Ihfl  etiutic  tibrca  arc  then  produi'ed  in  it,  quite  in<1e[<cn(lent1y  of  the  cells,  aud  in 
the  esoie  waj'  as  iu  the  intcrcellulnr  eubataoce  of  growing  eliutic  ligaments. 


PI  DRt>  C  A  BTIL  Aoa 

This  is  a  mbitance  uonatating  of  a  mi^iture  of  the  fibrous  and  cartilaginous 
tissues,  and  so  foe  partaking  of  the  qualities  of  both.      Like  hyaline  car- 
tilai;e,  it  possesaes   firmnos'i  and  elasticity,  but  these  properties  are  united 
with  a  much  greater  degree  of  flexibility  and   toujjhneMi.      It  presents  itself  ' 
under  various  formB,  which  maybe  en uui'.i rated  umJer  the  following  heads:  — 

1.  Inltr-arCkiilar  libro-cartilagea.  These  are  iutorpoBod  betwet-n  the 
moving  aiirfaccH  of  bouos,  or  rather  of  articular  cartilages,  in  several  of  the 
joints.  They  serve  to  maintain  the  apposition  of  tUs  opposud  surfaces  in 
their  various  motions,  to  give  ease  to  the  gliding  uiovcint-nt,  aud  to 
moderate  the  uffuots  of  great  prcHsuro.  In  the  joint  of  the  lower  jaw  and 
iu  that  of  the  claviclu  they  have  the  form  of  round  or  oval  plates,  growing 
thinner  towards  their  centre  ;  iu  the  knee-joint  they  are  curved  in  form  ut  a 
sicklti,  and  thinned  away  towards  their  concave  tree  edge.  In  all  cases 
their  surfaces  are  free,  while  they  are  fixed  by  synovial  or  fibrous  momlirane 
at  their  Diroumforenea  or  extremities.  The  synovial  membrane  of  the  joint, 
or  at  te-ant  its  epithelial  coat,  is  prolonged  for  a  »hort  distance  upon  the<« 
fibro-cartilsges,  from  their  attached  margin. 

'2.  Thi-  articiihkr  cavities  of  boues  are  someUmes  deepened  and  eiteoded 
by  means  of  a  rim  or  border  of  filiro-cartdago.  A  good  example  of  one  of 
these  cireiimferriitiat  or  tnar'jiiial  fibro-cartiloges  is  seen  iu  the  hip-juint, 
attached  round  the  lip  of  the  cotyloid  cavity. 

3.  Co-niieclhig  fibro-cartil iges  are  such  as  pass  between  the  adjacent 
surfaces  of  bones  in  joints  which  do  not  admit  of  gliding  motion,  as  at  the 
symphysis  of  the  pubea  and  Ijetween  the  bodies  of  the  vertobrte.  They 
have  the  gonerul  form  of  dixk^,  and  are  composed  of  couoentric  rings  of 
fibrous  tiasaa  with  cartilnge  interposed  j  the  former  preilomiuatiug  at  the 


BONE.  liurii 

circiinifereDCe,  the  Utter  iuoreuing  toward!  the  centre.  The  bony  eurfaoea 
between  which  they  paaa  are  usnallf  encrtuted  with  true  cartilage,  The 
modifieationa  which  they  present  im  particular  iiutaiicee  are  deaccibed  in  the 
^wcial  aoatomy  of  the  joints. 

4.  "Die  bony  groovee  in  which  tendons  of  muscles  gUde  are  lined  with  a 
Utin  layer  of  fihro-oartilsge.  Small  nodulea  of  this  tiasne  (saamoid  Jibro- 
eartUagtt)  may  also  be  developed  in  the  substance  of  tendons,  of  which 
tlieie  ia  an  example  in  the  tendon  of  the  tibialis  poaticns,  where  it  passes 
beneath  the  head  of  the  astiaguluf.  Lastly,  fibro-cartilage  is  sometimes 
connected  with  moBColar  tissue,  and  gives  attachment  to  musculur  fibres, 
like  that  which  is  known  to  exist  at  the  orifices  of  the  heart. 

Fibro-cartilage  appean  under  the  micnwoope  to  be  made  up  of  bandies  of 
fibres,  like  tboae  of  ordinary  ligament,  with  cartilage -cells  intermixed  ;  bat 
the  proportion  of  the  two  i^leraents  differs  moch  iu  the  different  instances 
above  eunmerated.  In  general  the  fibrous  tissue  very  greatly  predominates, 
and  in  some  cases,  as  in  the  inter- articniar  lamine  of  the  knee-joint,  it 
coustitutee  almo^  the  entire  structare.  In  the  intervertebral  disks  the 
cartilage 'CorpuMlee  are  abundant  towards  the  centre  of  the  mass  where  the 
cartilaginous  tissue  prevails,  and  the  snbetance  is  softer. 

In  chemical  composition  this  texture  agret.s  most  with  ligament,  yielding 
gelatin  when  boiled. 

Its  bloodvessels  are  very  few,  and,  according  to  Mr.  Toynbee,*  are 
oonSnad  to  the  parts  that  are  fibrous.  Its  vital  changes  are  slow  ;  it  is 
sabJBct  to  absorption,  but  muoh  less  readily  so  than  bone  ;  hence  it  ia  no 
uncommon  thing  to  find  the  intervertebral  dislcs  entire  when  the  adjacent 
bodies  of  the  vertebne  have  been  destroyed  by  didease.  It  has  not  much 
tendency  to  ossify. 

Little  is  known  concerning  the  mode  of  development  of  fibro-cartilage. 
Mr.  Toynbee  concludes  from  his  researches  that  the  cartilagiuous  element  is 
relatively  more  abundant  at  early  periods. 


BONE,    OE  OSSEOUS  TISSUE. 

The  bones  are  the  principal  organs  of  support,  and  the  passive  instruments 
of  locomotion.  Connected  together  in  the  skeleton,  they  form  a  framework 
of  hard  material,  which  affords  attachment  to  the  soft  parts,  maintains  them 
in  their  due  position,  and  sheljers  such  aa  are  of  delicate  structure,  giving 
stability  to  the  whole  fabric,  and  preserving  its  shape  ;  and  the  diA'ereut 
pieces  of  the  skeleton,  being  jointed  moveably  together,  serve  also  as  levers 
for  executing  the  nkovemeuts  of  the  body. 

While  substantially  consisting  of  hard  matter,  bones  in  the  living  body 
are  oovered  with  periosteum  and  filled  with  marrow  ;  they  are  also  per- 
T»jad  by  vessek  for  their  nutrition. 

ExUmiU  configuration In  their  oatfrard  forms  the  bones  present  much 

diverrity,  but  have  been  reduced  by  anatomists  to  the  following  classes  :  — 
1.  Long  or  cylindrical,  such  as  the  chief  bones  of  the  limbs.  These  conaist 
of  a  body  or  shaft,  cylindrical  or  more  frequently  angular  in  shape,  and  two 
ends  or  heads,  aa  they  are  often  called,  which  are  usually  much  thicker  than 
the  shaft,  llie  heads,  or  ends,  have  smooth  surfaces  for  articulation  with 
neighbouring  bones.     The  shaft  ia  hollow  and  filled  with  marrow,  by  which 

•  Phil.  Trans.  ISll. 
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siiSiciuut  ningiiiliida  lunl  ntrengtli  arc  attaiucd  ic[t,]ioiit  undue  iucrease  of 
wtiiglit.  2.  Tabular  or  fliit  Ixiiius,  like  tlie  ecapula,  tliu  ilium,  the  ribs,  the 
lower  jaw,  nud  the  bones  formiug  the  luofand  sidcB  of  tlia  nkjU.  Many  of 
tliuau  contribute  to  form  the  walls  of  oiivitiea.  3.  Short  bones,  often  also 
catlud  round  bones,  though  most  of  thuio  ratber  are  angular  ;  the  wrist  and 
t'Brsua  afford  examples  of  these.  4.  Inogular  or  mixed  bones,  which  would, 
pcrlmps,  be  better  named  "  complex  ;"  such  aa  cannot  be  entirely  referred 
to  any  of  the  foregoing  clnesoe.  TheM  are  montly  situated  in  the  mudiau 
litane,  and  have  a  complex  but  Bymmetricul  figure  ;  the  vortabrto  taay  be 
taken  as  instances  of  them. 

The  Burfai:ofl  of  bonca  present  various  eminences,  depi^ssioDS,  and  other 
marks  ;  and,  to  designate  these  in  desoriptjvo  osteology,  ccrtaiu  general 
teims  are  employed,  of  which  the  folloning  ore  those  most  cotnmauly  in  use. 

1,  Eniiuancea.  To  any  prominent  elevation  jutting  out  from  the  surEace 
of  a  Imuo  tho  term  "  prooesa ''  or  "  apophysis  "  is  applied.  It  often  happens 
tliat  such  a  process  is  originally  oaiified  separately  from  the  rest  of  the  bone, 
and  remains  long  uiicoiiiiuvted  with  the  moiu  body  (by  osseous  uuiou  at 
least);  in  this  condition  it  is  named  an  " cpipliysis. "  In  many  buues, 
considerable  portions  at  the  mtrcmitiea  or  most  prominent  parts  are 
ori^jiijally  ossified  separately  as  epiphyses.  This  is  the  cose  with  the 
ends  of  the  long  bones,  and  iu  tills  instance  the  nhaft  is  named  the 
"  diaphjaia." 

Processes  or  apophysM  are  further  designated  oaoording  to  their  different 
foiina.  A  slender,  sharp,  or  pointc-d  emiueuco  ia  uamed  a  "spine"  or 
"  spinous  process  ; "  a  tuliercle,  on  Uie  other  baud,  is  a  blunt  prominenc«  ; 
a  "  tuberosity  "  (tuber)  ia  broader  in  proportion  to  He  elevation,  and  has  a 
rough  uneven  aiirface.  The  term  "  OTost "  is  usually  applied  to  the 
prominent  border  of  a  bone,  or  to  an  elevation  ruiuiiug  some  way  along  its 
Burface  ;  but  the  latter  is  more  commonly  denominated  a  "  line '.'  or 
"ridgo."  A  "head"  (caput,  capitulum,  or  cnpitellum)  ia  a  rounded 
process,  supported  on  a  narrower  part  named  its  neck  (cervii).  A  "con- 
dyle "  lioa  been  dufiiiod  to  be  an  eminence  bearing  a  flattened  articular 
surface  ;  but  this  term  has  beea  Tery  viuiously  applied  by  anatonuBta  botb 
ancient  and  modem. 

2,  Cavities  and  depres.<doua  of  bonos.  An  aperture  or  perforation  iu  the 
substance  of  a  bone  ia  named  a  "  foramen."  A  passage  or  perforation  often 
runs  for  some  way  in  the  bone,  and  then  it  is  termed  a  "  canal "  or 
"mcttus."  On  tlie  other  liand,  it  may  a^ume  the  form  of  a  "  lissure," 
and  i*  named  accordingly.  A  "  fossa  "  is  an  open  excavation  or  depression 
on  the  surface  of  a  bone,  or  of  a  part  of  the  akolotou  formed  by  several 
bones.  A  fossa  may  form  part  of  a  joint,  and  bo  adapted  to  receive  the 
prominent  part  of  a  uciglibourtug  bone  ;  it  is  then  said  to  he  "  glenoid," 
when  shallow  ;  but  a  deep  excavation,  of  which  the  socket  for  the  bead  of 
the  thighbone  is  an  example,  is  named  a  "cotyloid"  cavity.  The  meaning 
of  tho  terms  "notch"  (incisura),  and  "groovo,"or  "  furrow  "  (aidcus),  is 
Bufficicutly  plain.  "  Sinus  "  and  "  antrum  "  are  names  applied  to  certaiD 
large  cavities  situated  witliin  the  bouea  of  tho  head  uud  opening  into 
the  nose. 

PAyncoI  pTopertiu  of  bone. — Bone  has  a  while  colour,  with  a  pink  aud 
slightly  bliiL^h  tint  iu  the  living  body.  Its  hardness  ia  veil  known,  but  it 
also  posaeaics  a  certain  degree  of  toughness  and  elasticity  ;  the  last  pro- 
perty ia  pceuliarly  well  markod  iu  the  liba.  Its  specific  gravity  is  from  I  87 
to  ]  97. 


r  UONE.  Umm 

I       Chmiiul   OonipositioH. — It   coDsisU   of  nil  enrLhj   and   an  auimal  piiTt, 

I  intimstelj  combinvil  Logotkar  ;  the  former  givea  lukrdueBs  aud  ri{;l<iitf,  tlio 
luttLT  l«ua«ity,  to  titu  osseuus  tls'tue. 

The  earthy  port  iwty  be  obtained   Eepar^te  hf  tsalcinatuD.      When  boues 

'  are  burned  in  an  open  fire,  they  first  becomn  quite  black,  tike  a  piece  of 
burnt  iT[>od,  from  the  charring  uf  their  animal  matter  ;  but  if  the  fire  be 
Gontioued  with  free  access  of  air,  this  luattor  in  entirely  cooautiK'd,  and  they 
itro  reduced  to  a  white,  brittle,  cbiilk-like  substance,  still  prvaerviu^  their 
original   sliape,  but   with   the  loss  of  nbout  a  third  of  their  weigiit.      The 

'  eitrthy  constituent,  therefore,  amounts  to  about  tnro-thirdB  of  the  weight  of 

'  tbe  boui^  It  conaists  principally  of  phosphate  of  liuiP,  with  about  a  fifth 
part    of   carbonate   of  lime,   and   much  suiallor  proportions  of  fluoride   of 

I  calcium,  cldoridu  of  sodium,  and  magnttsiau  anlta. 

Tbe  animal  couatitueut  may  be  frewl  frora  the  earth,  by  steeping  a  bone 
in  diluted  hydrocldorio  acid.  By  this  proce«3  the  salt^  of  lime  are  dis-solvad 
out,  nud  a  tough,  flexible  aubstouce  romuns,  which,  like  the  earthy  part, 
retains  the  perfect  Sgilie  of  the  original  bone  in   its   miuutest   detnili  ;  so 

I  that  the  two  are  evidently  combined  in  the  moit  intimate  manner.  The 
imiiDal  pact  is  often  uamod  the  cartilage  of  bone,  but  improperly,  for  it 
diSera  entirely  &om  cartilage  in  ttructum,  aa  well  as  In  physical  properties 
and  chemical  nature.  It  is  much  &oft<>t  and  much  mora  lleiible,  aud  by 
boiling  it  is  almost  wlioUy  resolved  into  geiatiu.  It  may  accordingly  be 
eitTActeil  from  bones,  in  form  of  a  jelly,  by  boiliag  thorn  for  a  considerable 
time,  especially  unJur  high  pruasuro. 

I       The  earthy  or  saline  mDlt«r  ofbone,  na  already  slated.  coDttitatea  shoal  tirn-tbirds 

'  or  l>U*T  per  ceDt.,  anil  tlic  aairaal  part  anc-lhinl,  or  33*3  per  ecal, ;  but  [rom  obncrra- 

tions  mode  \m  animal*,  it  upppjir^  that  Ihi^  proportion  of  the  acv^tal  ccoHliLuent*  may 

differ  samcKbat  in  diHcrcat  ictliriduub  uf  (Up  enmc  Epccica  under  nppiuenlly  similar 

conditiaus.     The  praportiun  of  earthy  matter  a[ipi?ars  to  Ln>.'rea«e  for  some  liuu'  after 

I  birth,  and  i*  cou^idsrably  greater  in  ailulta  than  in  iufiinls  ;  but  from  Iho  varjing 

condilionf  of  individuals  aa  to  health  and  nutrition  in  alter  life,  Ihem  U  as  yet  nu 

f  thurougbly  comparsblc  series  of  ei|«rimenta   to  (jeterminc  whether  any   constant 

[  difference  eiisti  in  old  age.      Moreover,  it  is  not  clearly  otiahlishDd  thai  the  itiffor- 

■  CDoes  observed  depend  on  the  conit^'Mition  of  tlie  proper  osseouH  sulwtancc ;  for  the 

I  larger  proportion  of  animal  miller  in  infancy  maj  be  doo  to  the  grcator  raseularily 

I  of  infautile  bones  and  tlui  dillicully  of  thorouglily  removing  the  vci^^U  from  their 

!  pore*.     Tbe  spongy  uwcout  tiwue.  carefully  freed  from  fat  and  adhering  membranous 

I  matter,  has  been  found  to  cooLTin  ratlier  Icsa  earth  lluin  the  compact  Rubstani-e,  and 

I  la  accordance  with  this  result,  diffcmncea,  althuugh  on  the  whole  insignificuut,  liaic 

f  been  found  in  different  bones  of  the  skeleton,  apparently  depending  nn  Ihe  rclntirc 

i  amooDt  of  llieir  compact  and  spongy  lis«uo.     tUoes,  Von   Bibra,  AlpbouHe  Mtlne- 

L  Rilwards.)   Here  again  it  remains  to  be  shown  that  the  result  is  n<jt  due  to  dilferences 

f  in  the  pruportinn  of  minute  porei  and  locunie,  which  cautaia  soft  matter  scarcely 

^  •epamblo  in  anch  eapcrimcnts. 

Subjoined  are  the  statements  of  two  aualynea.  The  one.  by  BerKclins.  is  well 
known ;  the  other,  vliieh  nearly  agrees  with  it,  was  parforaed  by  Mr.  Uiddloton,  in 
the  laboratory  of  Univeriily  College,* 

BcrTDliiri,  MfiMtebai. 

Animal  mittt«r 83*30  —  33*43 

I  Pho*phateorbme 5:01  —  fil'll 

I  Carbonate  of  lime 11-30  —  1031 

I  Flunridc  of  calcium 200—     1-89 

I          Uagneaia.  wholly  or  partially  in  the  state  of  phosphate     .      1*10  —    1*67 
I  Soda  and  chluriitu  of  vadium 120 —    1  6S 

^^_  ■  Flulusopbieol  Uigaiine,  vol.  xir.  p.  18. 
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The  pbo9pbiit«  of  time  U  puculiiir,  and  piu»ca  m  chemistiy  anijer  tlio  unme  of  th*  1 
"  booe-cai'tli  pliospLute."     It  ia  a  Iribuaio  pliotpliiLic,  conaiaUng  pruliibly  of  8  eqiuTK- I 
Icnta  of  time  aa<l  1  of  nalcr,  Hilh  3  eq,  uf  phoipliuric  acid.    Vud  Bibra  and  A.  Mllae- 
i'Mnatils,'  fuuud  Ihc  proporliuu  uf  Ihe  cnrbdiiale  uC  lioie  to  llie  pbuapbute,  greater  ia  i 
Fpoiigy  Ibun  in  compai^t  tUnuo,  sad  Il'bs  In  iafaiiUli:  bonca  f^cuerall;  tban  ia  tbate  of 
udiilla.     M.-EilnaidB  cuiuiilcrs  llial  corbotiale  ia  formed  rrom  d<»:oDipiHiitioa  of  tbs 
basic  pbch-[iliatc  by  tlie  carboaic  acid  of  lbs  bJood.  and  tbal  tbo   proportion  muit 
aeccSTjiriij    vary  wilb  tbc  atnto  of  nutrilion  ;  in   infant]'  Ibent  ia  less  llel^a□lpOBilian 
nad  aUo  more  rapid  eliminatioa  of  tbe  pruduL'Ls  of  decani  position,  bcncc  pruportioa- 
all;  Icau  isirbuuutc  uf  lime.     The  flaorido   i>f  calciuoi  ia  fuuad  in  larger  qunnlit;  ia  ' 
lutmil  lliaii   ill  recent  buoca— indcod,  iU  pruiencc  ia   the  latter  was  latclv  denied 
nltogetlicr  ^  but  aini:o  tbcn^  tbo  origiual  stat^monts  of  Moricliiui  anil  of  lietxcliun, 
to  tbe  eOeut  that  it  cxiaLa  iu  recent  ad  well  as  foKsil  bones,  bave  bcea  aatikbicloril; 
cooflrmed. 

Sfri'Hiirc. — On  naming  \\p  »  bona,  it  will  be  bimh  tliat  it  is  ia  some  part* 
(luuse  And  cluse  in  tuxture,  ii,p])Hariug  liku  ivory  :  iu  ntben  open  aiid 
roticuliir :  and  aaatoaii-^ts  acoordiuyly  diHtiugiiiHh  two  forma  of  oaaeoua 
tiiauB,  viz.,  tha  coinpiicl,  and  tbe  fponi/y  or  (anedluttil.  Ou  oioser  oi- 
nniiiiatiuu,  however,  osptcially  with  the  aid  of  a  nrnguifying  glass,  it  wUI  be 
found  tlmt  the  bony  mutter  is  everyn'baro  porous  iu  a  greater  or  leaa  dagree, 
luid  tbat  the  dilfereiicu  between  tbo  two  varieties  of  tiaaue  depeuda  ou  tho 
dilTereut  amouut  of  Bolid  matter  oompaied  with  the  size  aud  number  of  th« 
open  spaces  iu  each  ;  the  cavilies  bi-iug  very  smull  in  the  compact  parts  of 
the  bone,  with  much  dense  matter  between  Ibom  ;  wliiUt  in  tlio  cauuelUtcd 
texture  tbe  spaces  are  large,  aud  the  intervuiiiug  hoay  partitions  tliiti  and 
Blender.  Tlitro  iis,  accordingly,  no  abrupt  limit  between  tbo  two, — they 
pass  into  one  another  by  degrees,  the  cavities  of  the  compnct  tianue  widening 
out,  and  the  reticulations  of  the  cauoeltated  becoming  closer  aa  they  approach 
the  parts  where  the  transition  takes  place. 

Ill  all  t>anes,  tha  [>art  nuxt  tha  suiface  consists  of  compact  subi^tance, 
tvhicU  forms  au  ouUir  sbell  or  cruet,  whilst  tbe  spongy  textura  is  contained 
within.  Iu  a  long  bone,  tbe  large  round  L'uds  are  made  up  of  spongy  tissue, 
with  only  a  thin  coating  of  ooiitpjict  substance  ;  iu  the  hollow  shaft,  on  tbe 
other  biOid,  tbe  Hpongy  textnra  ia  scanty,  ami  the  sides  are  chiefly  formed 
nf  compact  bone,  which  increiwea  iu  thickness  from  the  extremities  tuwoLrda 
the  midtUe,  at  which  point  the  girth  of  tbo  bone  is  least,  and  the  strain  on  it 
giealuat.  In  tabnliir  lx}nes,  such  aa  those  of  the  skull,  tbe  compact  tii^sne 
forma  two  plates,  or  tables  as  they  are  called,  inclosing  between  them  the 
sjiougy  texture,  which  in  such  bones  is  usually  named  dijiliie.  The  shgrt 
lioues,  like  the  ends  of  tbu  long,  are  spongy  tbrongbout,  save  at  their  sur- 
faco,  where  there  is  a  thin  crust  of  compact  substance.  In  the  ooniplox  or 
mixed  bones,  tbe  two  substnnoua  have  tha  same  general  relation  to  e»oh 
other  ;  but  tha  relative  amount  of  each  in  diffarbnt  parts,  as  well  as  their 
Bpooial  arrangement  iu  particular  instances,  ia  very  various. 

Ou  close  inspection,  the  cancetlateil  texture  is  seen  to  be  formed  of  slender 
ban  or  spiuala  of  bono  aud  thin  lamejlffi,  which  meet  together  and  join 
iu  a  reticular  manner,  producing  an  open  structure  which  has  been  com- 
jiared  to  lattice-work  (rftuctl/i),  and  hence  the  name  usually  applied  to  it. 
In  this  W'ly  cousiderabto  strength  is  attained  without  undue  weight,  and  it 
may  usually  bo  observed  that  tlie  strougest  lamiuie  run  through  tha  struc- 
ture in  thoHe  directions  in  which  the  bono  has  naturally  to  sustain  the 
greatest  presaura.      Tbe  open   apaoos   or  aieolm  of  the  bony  network  com- 
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'  Anil.  dxSt  Nat,  IrasSJrie,  vol.  iJii,  1360. 
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Tnimimtti  ftiMlf  together  ;  in  tlio  fre^h  aUte  thejr  contein  murow  or  bl'XHl- 
V>n««ls,  and  ^ve  aapi-urt  tu  these  sofl  parts. 


Tig.  XUIL— &,   TtutiHVEim  Stottaa  or  t  Ban  I'olni]  i>ipritbd  dt  m  sikTH  bt 

ACIP, 

Tbe  opfuingt  nf  Ihe  HdTi^raiui  canils  nca.     Kitur&l  ilu.     A  iuibII  poitUin  ia  abwled 
to  imlicale  lb«  juirt  iuiigiiirii;d  in  Pig.  I). 

B,  Faiit  or  THE  Skctwh  A,  jiAasirir.n  20  numirns. 

Tho  lines  indioAtiiig  tlie  Poaci'ittno  laiQDllK  %ti  aoeit.  and  buoug  tbem  tbt  corpotDUB  or 
UcooB  »pp«u  tu  little  dotlc  tpecki. 


^la  ix>inpact  tiiisiie  i«  also  full  of  holoa  ;  theM,  wluch  firo  rery  Bmall,  ore 
•eou  b;  breitking  across  tlio  shaft  of  %  long  buiio  uear  iU  middlo,  nuil 
exuaining  it  with  a  comiuon  magatfying  glass.  Numerous  little  roiiod 
Apertures  (Qg.  11.111.  a)  mny  then  be  seen  on  the  broken  surface,  whicll  lire  the 
Dpctningi  of  short  lutigitudinnl  pntisa^us  running  in  the  oompuct  Nubstaiice, 
oDiI  named  th'>  Bavi;rsi;iii  canuls,  after  Olupiiin  Havers,  au  Bu^UbI)  pbyxi- 
cUn  and  writer  of  the  seventeenth  century,  who  more  especially  called 
•tteution  to  them.  BloodvosHeU  run  in  these  canals,  and  the  widest  or 
tfaom  also  contain  oiatrcfw.  They  are  from  yjJ^f^th  to  iiDflth  of  an  iuch  iu 
diiuaeteT  :  I  have  meosiircil  some  which  were  no  more  than  -j^ns^'''  ''"' 
tboM  we  rare;  the  meiliuin  aii-j]  is  about  7,^oth.  The  widest  are  those 
neoreai  the  medulliLry  cavity,  aud  tbey  are  muuh  smaller  towardi*  the  cir- 
euiuferoncd  fit  tlie  boiie.  Tbey  are  <|uite  abort,  as  may  be  seen  in  a  loiigi- 
toilmal  soutivn,  and  somowlal  crcokod  or  oblique  at  thdc  ends,  where  tliey 
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(ruely  open  into  oue  uuother,  tLcir  oblique  commiinicaticQj;  ouiiiiectiug  them 
butli  loujjituiliiiiilly  &iiii  liiterally.  Those  nUo  wliich  are  uelt  the  circuui- 
fui'oLjcu  of  tha  boLe,  o^k;]!  by  initiute  pores  oil  its  external  stU'fuce,  atid  the 
iuuiTtuoat  ones  opeu  widely  iuto  the  medullary  cavity  ;  so  that  these  &hort 
cliauiielH  coUuctivoly  form  a  eort  of  irregular  network  of  tubes  ruutiing 
through  the  compact  ti^ue,  in  which  the  vessels  of  that  tissue  are  lodged, 
and  Ihritiiyh  the  medium  of  which  these  vessels  couiuiuiiical.0  together,  iiot 
only  along  the  length  of  the  bone,  but  from  it«  anrfaca  to  the  interior, 
Ihi-oHgh  the  thitknesa  of  the  almft.  The  ctuiala  of  the  compact  tisBue  in 
the  other  chtsxos  of  bonen  hiivc  the  Mxas  geuenil  charaoturs,  and  for  the 
most  part  rtiu  piLinllul  to  the  surfuce. 

Ou  vieu'ing  a  thin  transverse  section  of  a  loDg  bone  with  a  microscope 
of  moderate  power,  uspeuiuUy  after  the  earthy  part  hiU  been  removed  by 
acid  (tig.  XLiiL  u),  the  opening  of  eiich  Haversian  oaual  appears  to  be  sur- 
rounded by  a  series  of  coDeecitric  rings.  Thiii  appearuuce  li  ocoaiioued  by 
the  tnuisverse  sections  of  concentric  lamellie  which  surround  the  canals. 
Tbu  rings  are  not  all  complete,  for  here  and  there  one  may  bo  sceu  euding 
betwceu  two  others.  In  some  of  the  sets  tha  rings  are  nearly  circular,  in 
othi-TH  oval,— dilTuren cos  wliich  seem  mostly  to  depend  on  tha  direction  ill 
which  the  canal  huppeus  to  be  cut  ;  the  ajierture,  too,  may  be  in  the  oeotre, 
or  uiore  or  less  to  one  aide,  aud  in  the  latter  case  the  rings  lire  iiauoUf 
iiarrovrer  aud  closer  together  ou  the  fcide  tuwards  wliich  the  a[iorture  deviates. 
Again,  some  of  the  apertures  ore  much  lengthened  or  luiguUr  in  shape,  aud 
tlie  lamellai  surrouudiug  thein  hav«  a  curruHpoudiug  dispntitiou.  IJesidea 
the  tamellic  surrounding  the  Haversiiui  cauals,  there  are  others  diipoBcd 
conformably  with  the  circumference  of  the  bone  (fig.  xxitl.  li,  u),  and  which 
may  thercfora  be  said  to  be  cuucentric  with  the  medullary  canal ;  some  of 
these  are  uuor  the  surface  of  the  bono,  others  ruu  between  the  UavumiaD 
seta,  by  nhich  they  aro  inteirinitod  in  moiiy  places,  la-stly,  iu  various 
intxta  of  the  section,  lines  are  sceu  which  indicate  lamullie,  difloriug  ia 
direction  from  both  of  the  above- nieutioned  ordeia,  Aa  to  the  circnui- 
fercutial  lamiute,  McEsrs.  Tomes  aud  De  Morgan  stale  that  thuy  are  by  uo 
meuus  so  comuiou  as  is  generally  KUpposnd  ;  further,  that  they  are  most 
cuiispicuous  iu  boiii^s  of  full  growth,  in  which,  oonaeijuuutly,  uutritive 
changes  proceed  slowly  ;  aud  that  their  presence  may  Iju  made  tUe  moans  nf 
determining,  within  certain  limits,  the  ago  at  which  a  bone  fans  arrived. 
These  authors  obfturvu,  that  in  young  aud  rapidly-growing  bones  the  laminie 
are  froiiueutly  seen  to  have  an  undulating  direction,  nhich  they  consider  as 
a  sign  that  the  tistue  is  undergoing  rapid  uutriliva  changes. 

The  appearance  in  a  lungitudiiial  section  of  the  bone  ia  in  harmony  with 
the  account  above  given  :  the  sections  of  the  lauiellre  are  seen  as  straight 
and  p:inJlel  linos,  running  ui  the  longitudinal  direction  of  the  bono,  except 
whan  the  section  happens  to  hare  paused  directly  or  slantingly  across  a 
canal  ;  for  wherever  thin  occurs  thcru  is  seen,  as  in  a  transverae  section,  a 
scries  of  rings,  generally  oval  aud  much  lengthened  on  account  of  the  obli- 
quity of  the  section. 

The  cancellated  texture  has  essentially  the  same  lamollor  stmcture.  Tha 
slcnilor  bony  walh)  of  its  little  cavitioa  or  anioira  ate  made  up  of  Ruper- 
impoicd  lamella),  like  those  of  the  Haversian  canals  (Bg,  sun.  b,  6),  only 
they  have  fewer  lamella  iu  proportion  to  the  width  of  the  cavities  which 
they  surround  ;  and,  iudeed,  tJie  relative  amount  of  solid  matter  and  open 
tpoce  constitutes,  at  alrealy  said,  the  ouly  diS'crcuce  between  the  two  forms 
of   bony   ti&aue  ;    the    intimate   structure   of  the   soliil    Bubstai.ce  and  the 
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luaniieT'  of  ite  digposition   itxiod  the   cavitios  being  etHenlian^  the  same  in 
I  both. 

BfaidM  tlie   openingii  of  Hnvonian   can^il^  ta  nboTo  doacribei],  a   tntns- 

iTerie  section  nf  the  compnct  Ikids  now  and  then  pronenti  vAcuitios  or  apnops 

ifartneil  by  Absorption  of  the  tis.-iue.      Th'^se  nm  iiameil   "  HnTorviaii  apmrni" 

fby  TomM  and  De  Mor^nn,  who   first   Bhon^al   that   thej  occiir  iiot  ODiy  in 

■lirowiDg  bone  bnt  at  all  periods  of  life.      In  their  primitive  ooiiditlon  theM 

[  cavities  are  characterised  by  an  irregular  or  j.igguil  outline,  and  thoir  formn- 

I  tion  bj  nbforptioii  is  further  indicated  bj  their  encrmLcliing  oa  the  luljitcent 

I  groups  of  concentric  lamella:,  which  have   been,   as  it  n-ero,  eaten   nvay  to 

IB  greater  or  less  extent   to  give  place  to  the  new  cavity.      Id  another  stage 

I  the  spaces  ia  qaestioD  are  lined   by  new   formed  lamellic,  which  may  aa  yet 

[be  confined  to  the   peripheral   part  of  the  vacuity,  or  may  fill   it  up  in  a 

coDcentria  aeries,  leaving  a  Haversian   aperture  in   the  miJdIe,  and  in  fact 

constitutbg  a  syatem   of    ooiioontric   Maveniiiin    lamellm,    interpobtod    or 

I  intnided  nmoDg  those  proviouiily  existing.      The  concentric  kmelliD,  which 

thiis  cotae  to  occupy  a  greater  or  less  extent  of  tlie  area  of  the  cavity,  ara 

of  coune  bounded   exteriorly  by  segments  of  a-Jjoiniug  Havorsinu  lamelhe, 

which  have  been  more  or  less  cut  in  upon   in  the  excaration  of  the  *paoe. 

It  tuts  bueu  further  observed  by  Tomes  and  De  Morgan,  that  vacuities  may 

[BoraetimeB  be  seen  which   are  being  filled  ap  at  one  part  by  the  deposition 

I  of  lamelliG,  whilst  they  are  extending  thetoj'elves  by  nbwrption  at  another. 

The  Harvrsian  spaces  are  most  numerous  in  young  an<l  growing  bones  ;  but, 

w  alreaily  stated,  they  occur  also  after  growth   ia   completed.      Their  origin 

and   changes  will   be   better   understood   after   the  reader  haa   perused  the 

Fig.  XLtV. 


'ig.  XLir.^TURgvEBn  Sionos  or  ComACt  Tissn  (or  Bonacs)  itiairirliD  Aioct 

ISO  DUHETEna. 

Thrfe  of  the  Hnwrai.in  nnnsls  we  weo,  "iLh  their  mncentrio  rinES  ;  alio  the  cnqiQiplea 

lot  Uffonw,  Milh  the  cjintiLciili  *i!cniiing  frnro   Iheni  aeroas  the  Jirectwn  of  tliD  Infnullip. 

The  HB»tmi»n  aperlnni  hnii   got   fillfrl  «ith  ddlirin  iu  griqJiiig  Jo«n  Ihc  sectioo,  .11111 

Iberefon  ii['|<car   bluk  iu  bise  figure,  which  reproMOts  the  ohject  u  Tiewcd  with  UaOB- 
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account  of  the  growth  and  develnpmajit  of  bttno,  to  wliiuU  hoaiJ,  iudeeil,  llie 
nuliject  more  pruperlf  belongs,  nlthough  it  has  seomed  eipedicnt  to  intro- 
duce it  hero. 

All  over  tho  nection  numerous  little  dark  speolia  ftre  seen  among  tho 
lamellce.  These  were  named  tlie  "  nsBeons  corpuscles-"  but  at  it  ia  now 
known  that  the<f  are  in  reality  minute  cavities  existing  in  the  bony  sub- 
Btaiice,  the  name  of  "laciinx}"  has  since  been  more  fittingly  applied  to 
them.  To  see  the  lacunas  properly,  however,  sections  of  nnsoftenod  bones 
must  ba  praporeil  and  ground  very  tbin,  and  a  magnifying  power  of  from 
200  to  300  must  be  employed.  Such  a  section,  viewed  with  transmitted 
light,  has  the  appaarance  represented  in  fig.  si.tv.  The  openings  of  the 
HavcT»ian  canals  are  seen  with  their  encircling  lamcllas,  and  among  the^o 
the  corpuscles  or  Jacunie,  which  ate  mostly  ranged  in  a  corresponding 
order,  appL'ar  as  black  or  doj-k  brown  and  nearly  opaque,  oblong  spots,  with 
fine  dark  lines  extending  from  them  olid  causing  tbem  to  look  not  unlike 
little  black  insects  ;  but  when  the  tame  Heotion  iE;  seen  against  a  daik 
ground,  with  the  light  falling  on  it  (as  we  uiiiially  vicu-  on  opaque  object), 
the  little  bodies  jjiil  lines  appear  quite  white,  like  figures  drawn  with 
chalk  on  a  slat«,  and  the  intermediate  substance,  being  transparent,  now 
appears  dork. 

The  lacuuo?,  as  already  stated,  ore  minute  recesses  in  the  bone,  and  the 
lines  extending  from  them  are  fine  poiee  or  tubes  named  "  caualiculi," 
which  issue  from  their  onvity.  They  present  some  Toriety  of  figure,  but  in 
such  n  section  as  that  represented  for  the  most  part  appear  irregularly 
fii&iform,  and  Ue  nearly  in  the  same  direction  as  the  lamtllee  between 
which  tbi^j  are  situated  ;  or,  to  speak  more  correctly,  the  little  cavities 
are  flattened  and  extended  conformably  with  the  lamellro  ;  for  when  the 
bene  ia  cut  longitudinally,  their  sections  still  appear  fusiform  and  length- 
ened out  in  the  direction  of  the  liimelliB.  Tho  canaliculi,  on  tho  other 
hand,  poss  across  the  lamellie,  and  they  communicate  with  tho-io  proceeding 
from  the  next  range  of  Lucuntc,  so  as  to  conned  the  little  cavities  with 
each  other  ;  and  thus,  since  the  canolicnli  of  tho  most  central  range  open 
into  the  Haversian  canal,  a  system  of  continuons  puNsogcs  is  established  by 
these  minute  tubes  and  their  lacunn,  along  which  fluids  may  be  conducted 
from  tho  Haversian  canal  through  its  aeries  of  surrounding  lamellee  ;  in- 
doud  it  seems  probable  that  the  chief  purpose  of  the.'w  minute  passages  ia 
to  coovey  uutriont  fluid  from  tlje  vascular  HaverHLiu  canals  through  the 
moss  of  bard  bone  which  lies  around  and  between  them.  In  like  manner 
the  canaliculi  open  into  the  great  medullary  canal,  and  into  the  cavities 
of  the  cancellated  texture  ;  for  in  the  thin  bony  parietcs  of  these  cavities 
lacunie  are  contained  ;  tUey  exist,  indeed,  in  all  parts  of  the  bony  tisaoe. 
As  first  shown  by  Virchow,  each  lacuna  is  occupied  by  a  nucleated  cell,  or 
soft  coqiuscle,  which  may  bo  separated  from  the  surrounding  suhBtaiico  by 
prolonged  maceration  of  decnloifled  bone  in  hydrochloric  acid  or  in  solu- 
tion of  potash  or  soda  ;  and  later  observers  (Rougot,  Neumann,)  Btato  that 
they  are  able  to  detach  also  tho  proj.cr  osseous  wall  of  the  lacuna  and  its 
appertaining  caualiculi  after  due-deification,  and  to  obtain  it  separate  with 
its  included  corpuscle.  The  soft  corpnsole  or  cell  has  an  ongidar  outline 
corresponding  to  the  sha[>e  of  the  lacuna,  but  it  is  not  proved  that  it  sends 
branchei  along  tho  caualiculi,  as  Virchow  supposed,  or  that  it  h.is  a  mem- 
branous envelope.  Nevertheless  it  can  scarcely  be  iloubted  thai  the  proto- 
phum  of  the  nucU-ated  corpuscle  takes  on  important  share  in  tho  nutritive 
process  iu   Lone,   and   very  probably  survea   both  to   modify  the   nutritire 
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fliiiil  supplied  from  tLe  blixxl  and  to  futthvr  its  diBtributi'in  thi>jii|{U  tbo 
l:w:oiiar  and  CADnlicular  «7atem  of  the  boDj'  tissue.  Virchow  conniilfri  tb&t 
the  eorpuBcka  of  Lone  are  homoloHoui  with  Ihoso  of  coniitctive  tiwiufi. 

To  return  to  the  lamellse^  With  s  little  pnins  thin  films  may  be  pcG!«i1 
off  in  a  longittidinal  direction  from  a  piece  of  bone  that  has  boBD  Boftvnod 
ia  aciiL  TheiQ  for  the  most  part  coiiejbI  of  several  lamiuie,  us  may  be 
seen  at  the  edge,  where  the  different  layers  are  iuu»liy  torn  uiiequatly,  and 
some  extend  farther  tb&n  others.  Exaniinvil  in  this  way,  nndtr  tlic  micro- 
scope, the  lamellie  are  seen  to  bo  perforatcrl  with  &ne  apertures  placed  at 
very  short  distances  apart.  These  apertures  were  described  by  Deiitsch," 
but  they  have  not  much  altraeteU  tlie  notice  of  succeeding  obaervers  ;  they 
appear  to  me  to  be  the  tnuiKvcr^e  aectioas  of  the  caoaiicult  airemly  de- 
coiiLed,  and  their  rt^lative  diatunce  and  position  accord  fuliicieijtl/  with 
this  expLiDutioD.  According  to  this  Tieir,  therefore,  the  canaliciili  might 
(in  a  certain  aente)  be  conceived  to  result  from  the  apposition  of  a  siries 
of  perforated  platex,  the  apertures  of  each  plate  corresponding  to  those  of 
the  plates  cnuti^ous  with  it  ;  in  Bhort>  they  nii^ht  be  compared  to  holi-s 
bored  to  some  depth  in  a  str-ii^'hlr  or  crooked  direction  through  the  leavux 
of  a  book,  in  vhich  ciise  it  is  plnin  that  tbo  perforations  of  the  aiJJuiiiiii); 
leaves  would  correspond  ;  it  being  always  understood,  however,  that  the 
passages  thus  formed  are  boundi^d  by  proper  parietes.  The  apertures  now 
referred  to  must  Iw  distinguished  from  Lirger  boles  seen  in  some  InuioUte 
which  give  passage  to  tbo  perforating  fibres  to  be  mentioned  further  on. 

But  the  lamelliB  have  a  further  struoture. 
To  »ee  this  the  thinnest  part  of  a  detached  shred 
or  film  must  be  examined,  as  shown  iu  lign.  xlv, 
and  XLT[|.  ;  il  will  tlien  appear  plainly  that  they 
are  mode  up  of  transpatent  fibres,  decussating 
each  other  in  form  of  au  exceedingly  line  network. 
The  fibres  intersect  obliquely,  and  they  seem  to 
coalesoe  at  the  points  of  iutorseotion,  for  they 
cannot  be  teamed  out  from  one  another  ;  but  at 
the  torn  edge  of  the  lamella  they  may  often  be 
se«ii  wpanite  for  a  little  way,  Ktandiag  out  like 
tJie  threads  of  a  fringe.  Most  generally  they 
ftre  stru^ht,  &«  represented  in  the  figure  ;  but 
they  are  not  always  so,  for  in  some  pai-ti  they 
ac'jume  a  ciirviltnoor  direction.  Acetic  or  hydro- 
chloric acid  causes  these  fibres  to  swell  up  and 
become  indistinct,  like  the  white  Ghi-es  of  con- 
nective tissue  ;  care  muHt  therefore  ba  taVou 
in  their  examination  that  the  teniaini  of  the 
decalcifying  acid  be  removed  from  the  tissue,  by 
nmceTatiou  iu  water  or  in  solution  of  an  alkaline 
(arbonate.  Moreover,  the  fibro-rtticular  struc- 
ture is  not  eipially  distinct  iu  all  Jiarts  where 
its  proseuee  in  mcogiiiwd'le  ;  for  in  some  places 
it  is  less  decidedly  marki^l,  as  if  tlie  fibrillation 
were  incompletely  developed — resembling  in  this 
respect  the  areolar  and  librous  tissues. 

In  many  instances  the  lamellra  are  perforated  by  fibres,  or  rather  bundles 
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Tljii  flgurp,  uhjch  is  in- 
tflDiled  tQ  T«]rrtii?rit  tlie  T^tl- 
oulir  Btriicture  of  ii  lamella, 
preu  a  betler  idcii  of  Iha 
objvct  >k  hen  h«lil  nilher 
rorther  oQ  Uum  naual  from 
tbs  tjn. 


*  D«  Fenitiori  Osaiom  Slrnetura.     VnttJsl.  1S31,  p.  17,  Fig.  A. 
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of  fibres,  wliieh  paaa  tLroiigli  tbem  in  a  perpendicular,  or  more  or  less  ' 
obliquo  direction,  and,  as  it  were,  bolt  them  toyeUier.  TheBe  per/ontliiiif 
Jibira  may  be  leen,  with  the  aid  of  the  microscope,  in  a  thin  transTerae  alice 
of  a  decatcifii-'d  c}'lindrical  or  cranial  bone,  on  pulling  neiiuder  the  sdctiona 
of  the  latnolliB  (us  in  fig.  xivi.).  In  this  way  some  laiiiellio  will  generally 
be  observed  with  fibroUB  procefisea  attdchwl  to  them  (fig,  ilvi.  b)  of  vorioiia 
lengthn,  and  iiBually  tapering  and  pointed  at  tlieir  free  extremities,  but 
Bometinies  truncated — probably  from  having  cnme  in  the  way  of  the  knifo. 
These  filires  have  obviously  been  drawn  out  from  the  adjacent  lamelW, 
through  aevoral  of  which  they  roust  have  penetriited.  Sometimes,  indeed, 
indications  of  perforations  may  be  recogniatd  in  the  part  of  the  section  of 
bone  from  which  the  fibres  have  bt'ea  pulled  out  (fig.  xivl  c).  The  pro- 
ceams  in  queatioo  are  thus,  so  to  Bpeal<,  viewed  in  prolile  ;  but  tbey  may 
frequently  aho  bo  seen  on  the  flat  surface  of  dHtiiohed  lamellm,  projecting 
like  nails  diivon  perpendicularly  or  slantingly  through  a  board  (fig.  ilvil  n); 
whilst  the  tamellre  nt  other  parts  pre:<ent  obvious  apertures  of  considorabla 
size,  through  which  the  perforating  fibres  had  passed  (fig.  xlvil  b,  b). 

Fig.  XLTI. 
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TlBLE  or  A  HcMA!!  FlR[STAL  BOHI,    DECALCiriSD. 

Al  0,  pcrfDniliDg  fibres  in  their  natural  gltuation  ;  at  b,  othen  dtawn  ODt  bj  sepan- 
lion  ar  the  tamcllge  ;  nl  C,  the  holes  or  soeketa  out  of  which  tbej  have  be«u  drawii  (H. 
Milller). 

ThoM  perfotaling  fibres,  sineo  first  noticed  by  ma,  hare  been  ihown  by  KUDiter  to 
exift  very  generally  in  the  bancs  of  fidhca,  and  to  n  certain  extent  in  those  of 
aniphiliia.*  1  had  mjHifrounrt  ihcm  iibunilnnt  in  ihelurtle,  and  liail  no  doubt  nf  iheir 
general  elislenec  in  vcrlcbmla  The  lale  lamented  Henry  M  tiller,  of  Wurshurg.  has 
■applied  many  details  rcipceting  their  arrangement  in  man  and  mammaUjk.t  Kulilker 
eoDaidcra  them  to  be  connected  with  tbe  periosteum,  and  Ihia.  do  doubt,  is  the  ease 
wilh  Borae  of  them  —noma  of  IhoEc,  for  eiamplo,  which  pcnclrnto  the  citernai  (able  of 
the  cranisl  bones  ;  bnlia  cross  •eel  Inns  of  cylindrical  boues  they  often  appear  loapring, 
with  their  broad  ends,  from  the  deeper  lamctlie.  and  taper  outwards  into  Rnc  poinla, 
which  do  not  reach  the  pcHosIeam  ;  although  withnut  douhi  they  must,  like  the  bony 
layers  in  which  tlicy  occur,  have  been  formed  by  subperio»leal  o«sification.     They  ara 


*  Wlinbar^r  Natunr.  Zeilanhr.  vol.  i.  p.  SOd. 


t  Ibid.,  Tul.  i.  p.  200. 
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nrel;  trmni.  and  when  pr««enl  are  imallcr,  in  the  concentric  lyBttme  of  naTomnD 
Umdlin;  in  Oi'm  cose  the;  must  nrt^our^  hnTc  been  ronued  from  the  vuculai  lisauo 
(mmiUr  ia  oatjira  to  tbal  under  the  perioalcunit  nhich  occupied  the  Hnreniaa 
■pOMiuid  ptodaoed  the  conc«nlric  Ltminie.  ruHotaLing  Ehre«  exUl  abimdaally  ia 
tbe  <nuta  pttrotti  ot  th«  t«eUi. 

Pi*.  XL VII. 


V    - 


-:^^ 


Fig.  XLVIl.  —  IiAinELiMi  Tonv  err  rum  a  Dtan/nniD   Huhax  PabiitjIL  Bum  ii 
aoKR  DRntt  ntm  ina  Schfaci. 

a,  alamctla,  ihawingreHraUr  Gbna  ;  b,  &,  darter  port,  ahiire  ktbt&I  UineHic  see aoper- 
poed  ;  c,  e,  perfoniling  fihrci.  Aperinres  throngh  which  [^.Tfonitiiig  fihrts  hwl  potted, 
■re  wen  Hptciillf  in  t)ie  lower  pari,  a,  a,  of  the  figuco,  Miguitiifle  as  luicii  andv  k 
poirer  of  20l),  but  not  diawn  to  a  scale  (rrDui  a  draning  bf  Dr.  AUuu  TbomeoD). 


Tl 


The  perforating  Qbrca,  or  rather  bnndlos  of  fibres,  for  the  moot  part  agree  in 
pdiancter  with  the  while  Gbrous  tiii^ne,  but  aome,  acconling  lo  II,  Milller,  aro  of 
ilhe  nktnre  of  elastic  tissue,  H.  Klllller  baa  abonn  that  ia  tome  pule  the  Ghrea 
,pe  alcifipalion,  and  thus,  aa  Ibcy  ^hrint  ia  drying,  leare  tubes  or  chanoell 
the  dry  bone,  generally  leading  from  ihe  pnrfacc  inwordlj.  In  thia  way  ho 
'Oplnina  the  tiniure  and  mode  of  productiaa  of  the  "  tubes"  described  liy  Tomes  and 
X}e  Mon^n  aa  penetrating  tbe  bone  in  certain  Bituationa.  and  conjectored  by  them 
io  be  modiied  lurunre.*  I  at  one  lime  believed  that  these  tubes  had  no  relation  to 
the  perforaling  Ghrea,  but  I  have  no  doubt  of  the  uormctQeda  of  Muller'a  ciplanution  ; 
■t  Ihs  lame  lime  1  am  uitislied  t)iat  unoileilied  fibre*,  though  numerous  at  partlculol 
8|K>|£,  arc  by  no  mcana  ao  frcr]uent  as  mi^ht  bo  iaferred  from  Mlillcr'a  account  ot 
■hem,  and  that  the  perforating  fibres  may  be  eaid  to  bo  generally  uileiBed.  Finally, 
ihcte  6brea  aeeni  to  have  do  plij Biological  Bignificance :  thoy  may  be  regarded  a» 
aertly  ■  modification  of  the  mechanical  titriii'tarc  of  tho  tiMue. 

In  a  thin  IransTcrse  section  of  bard  bono,  tbe  corved  lines,  or  rather  bands  which 
represent  the  cut  edges  of  the  lamelUe,  geaemlly  present,  with  transmitted  light,  a  dark, 
gnaular-lilce,  and  a  light,  transparent,  and  usually  narrower  lono.  Under  a  high 
power  of  the  microscopa  the  former  appears  Ihickly  dotted  over  with  fine  dark  pointB. 
In  ■  dMAtcifieil  seel  ion  the  dark  part  show;  a  multitude  of  short  bright  lines  runnini; 
ndially  acroia  it,  with  dark  angalar  partictca  betwoen  them.  The  lines  are  proliably 
eamed  by  potca  and  fine  dofls  passing  through  the  lamolU ;  tho  appearance  of  dark 
{■utidiM  eeema  to  me  Co  be  prudnecd  by  the  cut  eudn  of  the  retienUtlug  fibres  of 
•tiicb  il  i«  nude  up.     A  longitadiDOl  section  of  a  cylindrieal  bone  carried  across  the 
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lamclliB  pKscntB  a  corre'ponJIng  appenrnnce,  for  ns  Itie   fibres  ran  more  or  !••] 
obllqnelf  to  tbo  aiU  of  the  bone,  thef  proscal  cat  eods  la  a  loagituiliniLl  section  alM,  < 

It  thus  appearn  that  tba  animal  basis  of  boms  is  taade  op  of  lamellsB  oom- 
pDSB'i  of  &QQ  reticular  fibres  ;  but  ioterposeil  among  thaM  tuinellB,  l&yen  ais 
liore  atiii  tljere  met  with  of  a  different  character,  viz.  : — 

1.  Stnita  of  amorphous  or  granular  aspect,  in  which  the  lacunie  are  very 
conspicuoua  and  regularly  arrangad,  and  sometimea  appearing  as  if  aur- 
rouuUod  by  fiiiatly-de fined  areolip.  Thono  generally  incomplat*  layers  often 
terminate  by  a  acolloped  border  as  if  made  up  of  confluent  round  or  oval 
bodies  ;  this  la  indicated  also  by  the  oocisional  occurrence  of  oval  or  flattcuod 
spheroidal  bodies  siugly  or  in  small  griiups  near  the  border  of  theao 
layers,  each  with  a  cavity,  apparently  a  lacuna,  in  the  centre.  In  fact,  if 
the  round  bodies  ahowu  in  fijfuro  xi.viu.  hod  a  control  vacuity,  thuy  would 
very  well  represent  the  objects  hare  referred  to.  In  aome  parts  the  granular 
Bubatonce  is  obscurely  fibrous,  and  trauutiona  may  be  observed  to  the 
well-marked  reticular  laminfe.  The  layera  described  principally  occur,  bo 
far  as  I  have  been  able  to  obaerve,  near  the  eurfoca  of  the  ootupoct 
tissue,  and  at  the  circumfereuoe  of  mauy  of  the  aystems  of  coacentrio  Haver- 
sian lamelho. 

2.  Irregular  layera  of  rounded  bodies,  apparently  solid  and  without  central 
caWty  or  mark,  well  represented  in  tigure  XLVin.,  which  is  after  a  drawing 
firom  nature  by  Dr.  A,  Thomson.  I  have  hitherto  met  with  these  Uyors 
chiefly  near  tlie  siirfaoe  of  the  shaft  of  long  bones,  lying  among  the  circum- 
ferential lamiiixi,  and,  so  far  as  I  can  obaerve,  formiug  only  part  of  k 
circuit.  Thuy  can  occasionally  be  recognised  in  a  transverse  aection  as 
short  curvilinear  bonds  of  peculiar  aspect,  broader  in  the  middle  and  thinning 
away  at  the  ends,  appearing  here  and  there  between  the  out  edges  of  two 
ordinary  circumferoulial  lamince. 

The  appearances  described  ander  1  and  2,  and  cspocially  the  lost,  as  ropreaent«d  In 
fig.  XliVill.,  Bu^eat  the  notion  of  Irrogulnr  Inycra  of  Bpiierolcial  bodies,  Bomc  single, 
liol  mostly  eonnuoril  in  groups,  adherent  to  the  subjaccDt  enrfaee;  and  one  is  CHpedall j 
lempled  to  thia  belief  bj-  the  aocoiinlgiren  by  Gogenbanr  *  of  llio  deposit  ion  of  osaeoua 
matter  in  grawlng  bono  at  certain  points  in  the  form  of  oral  or  spbaraidal  globaloi^ 
which  In  size  and  anpcct  would  suffiuienLly  answer  to  the  objects  above  di-seribed. 
Neierlbeles*  1  inclino  rather  to  the  eiplanalion  oflcred  by  I'rofessor  C.  Ixi»6n,  of 
Stoi^kliolm,  to  wham  I  showed  tbe  fignre  and  specimens  -,  viz.,  thai  ibe  surface  covered 
apparent]/  with  glaboiar  bodies,  single  or  in  botryoidat  groups,  is  really  a  cast  in 
reltcr  from  a  contlgnona  snrfai^o  nf  bone  that  has  been  l^scavntDd  by  abiorptioo.  It 
is  known  that  in  llie  growth  of  a  bone  absorption  occurs  at  various  parts,  and  is  oriea 
followed  by  frc>ih  os^iGc  dejioaitioQ  ;  as.  for  example,  in  the  excavatiou  and  subsciiuoal 
filling  up  of  tite  llurctsian  spaces.  The  alMorptioEi  in  such  cases  is  a  healthy  proeeis, 
but  the  abgorbod  surfat'C  ifl,  as  in  sbsorplian  from  disease,  eroded  or  scooped  out  into 
sinuoua  hollows,  the  larger  of  wbioii  are  again  earrod  on  tile  inside  into  smaller 
^>u^r!Dd  pila  New  osseous  matter  deposited  on  such  a  anrfai^e  fills  up  ila  hollows,  and 
when  tbe  uew  layer  ia  detached,  it  azhibits  a  raised  iniprcssion  corresponding  with 
Ih*in.t 

■  Jen^Bohe  7ieilJwhrift  fiir  Hediiin  and  Katarwiasemcliaft .     Vol.  1.  p.  3B3. 

+  Two  obaeryalioDs  which  I  bare  hs'l  oocasioD  to  make  fiiiuur  thla  explanation,  A 
oroas  Bicyon  of  a  llarju)  serpeut's  rib  shows  an  ooter  and  an  inner  aeries  of  concentric 
lameltn  lurrDUndinir  the  mcdullaty  canal,  and  tbe  inner  trcncfats  on  the  ooter  by  a  fotaoned 
bonier  aoeb  na  often  bouoJ>  a  seriea  of  Haversian  rinja.  Now,  in  the  demlcified  rib,  it  ii 
eaay  tn  peel  off  the  inner  from  the  outer  laycm,  and  the  detached  sorfaeo  of  the  former 
■hows  a  nnmber  of  oral  eioioeooes,  a-iioe  with  one,  others  with  two,  Ihrw,  or  more  laoan 
in  Lbi^ir  subntnncp ;  wliilst  wlint  wan  tbe  contiguous  inrfaca  of  the  ooter  layers  bos  eiea-  I 
ratiooi  that  correap  )iid.     Again,  in  the  grinding  tootli  of  the  horse,  tbe  surface  of  ibe 
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Oni/kd  cariiagt  a  fonsd  oa  tlie  urticulnr  ends  of  thlult  bonos,  lying 
'' UoderDe&tli  the  natoral  cartilage  of  the  joint,  both  in  the  moTcable  utiou- 

Tig.  XLTin. 


Pig.  XLVin. — PoinoH  or  k  NoiumTsn  Latbr  of  Bofk-Tissiti  nion  vnn  tbb 
(DKrjick  or  tni  Sbitt  ur  i  UtcALciriEu  UitHEsus. 

At  one  ride  ilirHi  of  fibrous  tamellip  nro  seen  in  Ibn  Ggue.     Magnilied  300 

(liuDctcra. 

stionB  dud  in  Bymphj-aes,  and  is  in  fnct  tbo  deeper  part  of  the  cartilage 

(bich  faoa  beoD   euoroaclied  upon   by  tbo  calcif;iiig  procesK.     The  animal 

btoiB  i«  here,  howeTor,  of  a  totally  diflerent  nature  from  that  of  the  bone 


enula  p«troia  vbich  is  contigDmis  tn  the  dontioe  or  to  Ibe  enamel,  ia  nwrked  onr  witfa 
I  qAeroidal  bodies  harinp,  ie  decalcified  njiecinjeaa,  »ery  much  Ihe  uri**""''^  rp|)remrtcd 
\ia  Pig.  XLVlll..  but  mnM  of  tbem  wilb  one  or  mnto  Inconn-like  railtios  orithin.      Tbe; 

'  t\  Ter;  like  diftiort  glDboliw.  xai  biive  been  deBcribed  b;  Cierniak  M  csli-llial  eella 
I  eenturdng  IftCDtiff ;  bat  on  carefully  Tlewlng  the  dccakilieci  Layer  in  pmlile-^er^tioiia  and 
I  otberwiffe.  I  am  I^d  \a  tbe  cooeluaion  tiiat  tliey  are  niiiiuETdlUry  eterntrona  nF  tbe  pittrface, 
I  eoDtinnooi  by  their  (inroeliines  conlrarltdl  b.i*c8  with  tlm  general  Bntjgtance.  Tlio  I'namel 
[]■  dcBtroyeJ  ia  (be  decnliHGaitinD,  but  the  BDrface  of  the  dentine  of  the  ctrvin  nnd  rout 
I  from  vhich  the  msmmiLUled  Inyer  of  ernflta  petrosa  baa  been  detached,  is  fonrhd  t>  be 
Leiaiated  in  a  roanneT  to  correspond  with  it;  an  ortangement  ireli  calcnbted  lo  seoilre 
' '  m  Dtaal  ooBiicotJon. 
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banenlh  ;  for,  when  tlio  earthy  mnttcr  ia  extract*!  by  meani  of  &n  acid,  the 
tisaue  which  romaius  hon  all  the  charactom  of  cnrtilage. 

As  to  the  moJe  iu  which  the  earthy  matter  ia  coQiiectod  with  tho  animal 
Bubstftuce,  we  know  that  tho  comlnnation  is  very  Inticuatej  but  the  manner 
in  which  it  is  effected  is  not  fully  uiideratnod  j  probably  there  is  a  chemical 
union  betwBen  tho  collagenous  matter  and  the  earthy  salts. 

The  ptriasteum,  as  already  stated,  is  a  fibrous  membrane  which  ooTen 
the  bouoa  eitemally.  It  adheres  to  them  very  firmly,  and  invests  every 
part  of  their  surface,  except  where  thoy  are  covered  with  cartilage  or  con- 
nected to  other  bones  by  fibro-^airlil.ige.  According  to  Kolliker  it  ia  com- 
posed of  two  diSercut  tayore  ;  tho  outer,  consisting  of  white  fibrex,  and 
containing  occasional  fat-cells,  is  the  means  of  supporting  numerous  blood- 
vessels destined  for  the  boue,  which  ramify  iu  tho  membrane,  and  at  length 
send  their  minute  branehes  into  the  Haversian  caoals  of  the  compact  sub- 
stance, accompanied  by  procesaes  of  filamentous  tissue  derive'i  from,  or  at 
least  continuous  nith,  the  perioiiteum.  Tho  inner  layer  ia  made  up  of 
elastic  fibrea  ;  and  ftuquently  presents  tho  appwiranco  of  several  distinct 
strata  of  "elastic  membrane."  Pine  nervous  filaments  spread  out  in  tlia 
periosteum  ;  they  ore  chiefly  associated  with  tho  arteries,  and  for  the  most 
part  destined  for  the  aubjacent  bone  ;  but  some  are  for  the  membrane 
itself. 

Tha  chief  Due  of  this  tnemlinine  is  cvidenlly  to  anpport  the  vosads  going  to  (lie 
boiic,  and  atToid  them  a  bed  in  xLich  Ihcy  may  luliilividc  inte  fine  branches,  and  eo 
oator  the  dense  lisauc  at  numetous  points,  llonce,  when  tho  pcrioslenm  ii  stripped 
off'  at  any  pari.  Ihero  ia  great  ri»k  ibnt  llic  •leaadcd  portion  of  the  bone  will  die  anJ 
cifoliste.  TLo  periosteum  also  poatributed  to  give  firmer  boM  to  the  tendons  ood 
ligamcnLa  wbere  tlioy  are  fiscii  to  hones ;  indcecl,  these  fibrous  slrucLuraa  become  ecu- 
tlnuODB  and  Incorporated  vith  it  at  tbuir  attscbmcnl, 

The  marrow  {medulla  ossium)  is  lodged  in  the  interior  of  the  bones  ;  it 
fills  np  the  hollow  shaft  of  long  bones  and  occupies  the  cavities  of  tho 
cancellated  structure  ;  it  extends  also  into  tho  Haversian  canals — at  lemt 
into  the  larger  ones — along  with  the  vessels.  Like  ordinury  adipose  tissue, 
it  consists  of  ve'^icles  containini;  fat,  with  blood-vessels  diiitributed  to  them. 
A  fine  layer  of  n  highly  vssouJar  areolar  tissue  lines  the  medullary  canal,  as 
well  as  the  smaller  cavities  which  contain  marrow  ;  this  has  been  named  the 
medullary  membrane,  internal  periosteum,  or  endoetoum  ;  but  it  cannot  bo 
detached  as  a  continuous  membrane.  Its  rosseU  partly  supply  tho  con- 
tignous  osseous  substance,  and  pajlly  proceed  to  the  cluatera  of  adiposo 
vesicles,  among  which  there  is  but  very  little  oonneotive  tissue,  in  oonae- 
quence  perhaps  of  thc-ir  being  contained  and  supported  by  bono. 

The  njftrrow  diffl-rs  eonsiJeralily  in  different  silnations.  Within  the  shaft  of  the 
long  bonea  it  is  of  a  ^clton  colour,  and  contaioit,  in  \W  parte,  OH  of  fat,  1  of  cod- 
necLive  tissue,  and  3  of  water.  In  fiiort  bonci'.-Bnd  in  tlie  (snccllnlcd  ends  of  long 
bones,  but  ospfldally  in  the  crnniul  diploc,  the  badics  of  the  vertt-bm.',  the  stGranm. 
and  the  ribs,  it  is  red  or  reddish  in  colonr,  of  more  fluid  eonaistoQi'c,  and  with  nry 
few  fat  cells.  Thai  from  the  diplw  conBints  of  76  parts  of  water  snd  25  of  sullJ 
matters,  nliieh  arc  cliieQj  albumen,  filirln,  axtraetiro  and  salts,  with  mere  Iraw^  nf 
fill.  While,  however,  the  fat  cells  are  seaiity  in  llie  rdl-eiiloored  marrow,  it  contains 
mionlc.  roau'linb  nucleated  cells— ibc  proper  marrow^cells  ot  Kijlllker.  These,  wbitdi 
I  ini'lii'lo  DO  rut.  eorruspond  in  cluroelcr  with  the  cells  found  in  llio  articular  ends  uf 
Unn^Wnoc  affected  with  hypemmia;  they  occur  normally  in  tho  cranial  bono*,  let- 
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tcbne,  ukd  ■tetnam,  tud  in  nriable  number  in  the  ecapola,  the  Innomiiuito,  and 
&cial  bones. 

The  muTOw  serrea  the  nine  generil  purposes  In  the  eeonotny  u  ordinwy  fet 
PUoed  within  the  bonee,  which  sre  made  hollow  for  the  sake  of  lightness,  it  serres  w 
*  light  and  soft  material  to  fill  up  their  cavities  and  sopport  their  lewels.  In  birds, 
for  the  sake  of  still  fnrther  lightening  their  skeleton,  the. larger  bona,  Instead  of 
bong  filled  with  nuuTow,  cont^n  air,  which  passes  into  ibem  from  the  lungs  bj 
tqieniiigs  at  their  cxtiemities.  Even  in  man  there  are  certain  hallow  bones  of  the 
tinnliun  and  bee  wbieb  are  natnnll;  filled  with  air.  The  cavities  of  these  bones  si« 
named  dnosea ;  thej  open  into  the  adjolaing  wr-pasaagee,  and  are  lined  with  a  pro- 
longation of  the  mncooB  membrane,  Qnclemeath  which  is  a  thin  periostemn. 

The  bonee  do  not  at  first  conbdii  fatt;  marrow ;  in  the  fcetus  their  cavities  are 
filled  with  a  transparent  reddish  Quid,  like  bloody  semm,  onl;  more  coosiiitent  and 
ttomdon^  with  granular  marrow  ixIIe.  In  dropucal  sabjeds  also,  the  marrow,  like 
the  iwt  of  the  hi,  is  ooiLsamed  to  a  greater  or  Iras  extent,  iU  place  being  occupied  b; 
Sieionaflnid. 

ffeod-veiselfc — The  bonw  »re  well  snppLed  with  blood- voaaela.  A  net- 
work of  periosteal  Tenaela  cotbth  their  ontward  Boiface,  others  penetrate  to 
Um  caritiea  of  the  spongf  port  and  the  medolluy  canal,  on  the  aidea  of 
which  they  ramify,  and  fine  Teasela,  deprived  of  their  muscular  coat,  run 
tfaroQgh  all  parts  of  the  compact  tisane  in  the  Haversian  canals.  The  sidea 
of  these  internal  cavities  and  canals  make  np  together  a  large  extent  of 
inward  aorboe  on  which  vessels  are  spread.  The  sutiitiomi  fluid  conveyed 
by  these  vessels  no  doubt  escapee  throngh  their  coats  and  penneataa  the 
■niTonnding  dense  bone  interposed  between  tlie  vascular  canals ;  and  it 
aeema  highly  probable  that  the  system  of  laconee  and  communicating  canali- 
cnli,  already  described,  is  a  provision  for  conducting  the  exuded  fluid 
throngh  the  hard  mass.  When  a  bone  is  macented,  its  vessels  and  mem- 
branes are  destroyed,  whilst  the  intermediate  true  bony  matter,  being  of  an 
incorruptible  and  persistent  nature,  remains  ;  a  process  which,  for  obvious 
reasons,  cannot  be  effected  with  the  soft  tissues  of  the  body. 

The  vessels  of  bone  may  be  recognised  while  it  u  yet  fresh  by  the  colour 
of  the  blood  contained  in  them  ;  but  they  are  rendered  much  more  con- 
spicuous by  injecting  s  limb  with  size  and  vermilion,  depriving  the  bones 
of  their  earth  by  means  of  an  acid,  and  then  drying  them  and  putting  them 
into  oil  of  turpentine,  by  which  process  the  osseaus  tissue  is  rendered  trans- 
parent whilst  the  injected  matter  in  the  vessels  retains  its  red  colour  and 
opacity.  Numberless  small  vessels  derived  from  the  periosteum,  as  already 
mentioned,  pass  along  the  Haver«ian  canals  in  the  compact  substance. 
These  are  both  ari*rial  and  venous,  but,  according  to  Todd  and  Bowman, 
the  two  kinds  of  vessels  occupy  distinct  passages  ;  and  the  veins,  which  are 
ihe  larger,  present,  at  irregular  intervals,  pouch-like  dilatations  calculated 
to  serve  as  reservoirs  for  the  blood,  and  to  delay  its  escape  from  the  tissue. 
Arteries,  of  la^er  size  but  fewer  in  niunber,  proceed  to  the  cancellated 
textcre.  In  the  long  bones  numerous  apertures  may  be  seen  at  the  ends, 
near  the  articular  surfaces ;  some  of  these  give  passage  to  the  arteries 
referred  to,  but  the  greater  number,  as  well  as  the  larger  of  them,  are  for 
tlie  veins  of  the  cancellated  texture,  which  run  separately  from  the  arteries. 
lastly,  a  coniideTable  artery  goes  to  the  marrow  in  the  central  part  of  the 
bone ;  in  the  long  hones  this  medullary  artery,  often,  but  improperly,  called 
*'  &e  nntritiona  orteiy,"  passes  into  the  medullary  canal,  near  the  middle  of 
Ihe  ihaft,  by  a  hole  running  obliquely  through  the  compact  aubetanoe.  The 
vessel,  which  is  accompanied  by  one  or  two  veins,  then  sends  branches 
upwards  and  downwaida  to  the  manow  and  medullary  membrane  in 
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central  cavity  and  tha  adjoining  Haversian  chuiiIb.  Its  rAiniGcations 
tomoae  witii  tlie  artariei  of  tbe  oompiict  ami  oaacullitted  atruc^ture  ;  Indeed, 
there  \a  a  frae  communio.ttion  betwaau  tlie  finaat  brancbes  of  all  tha  VMsola 
whiaU  procaeJ  to  tlia  bona,  and  there  ia  do  strictly  dofiued  limit  botweea 
the  p»rt3  siippliai  by  edah.  lu  the  thigh-bQue  there  are  two  medullary 
ai'tarias  eiituriug  at  dificrmit  points. 

The  voins  of  tho  cuiicullatud  tosture  are  peoiiUar  aod  doaerre  .epeci*! 
notice.  TU-iy  &ru  large  and  numerom,  aod  run  aepurately  from  the  art«riM. 
Thair  arrniifjemont  h  beat  known  in  the  bones  of  the  akull,  where,  being 
lodged  in  the  diploo  or  spongy  textnre  betwaau  the  outer  and  inner  compact 
tablQn,  they  hiive  received  the  name  of  the  diploic  veins.  They  mn  in 
canals  foiTuad  in  the  cancHll.ited  strueture,  the  Hides  of  vhich  are  con-j 
atnicted  of  a  thin  lamella  of  boue,  perfornted  hero  and  there  for  tbe  admio- 
aion  of  brancbea  from  among  the  adjoining  cauoolli.  The  veins,  being  thiia 
inclosed  and  supported  by  the  hard  atmotnru,  havo  esoeediugly  thia  coata. 
Thuj  issue  from  the  bone  by  B[>ecial  apertures  of  largo  size.  A  umilar 
arroudenieut  is  seen  in  the  hodiua  of  the  verteline,  fi-om  whence  the  Tvina 
come  out  by  large  openings  on  tbe  posterior  anrfaoe. 

The  lymphaiki  of  the  bonct  are  but  little  known  ;  still,  there  ia  evidence 
of  thair  exifitence,  for,  independently  of  the  authority  of  Maacagni  (which 
is  of  less  value  in  this  purticuLir  inittauce,  inasmucb  as  be  does  not  state 
Bxp'reasly  that  be  injected  the  vessela  which  he  took  for  tha  lymphatics  of 
boue),  we  have  tiie  testimony  of  Cruikshank,  who  injected  lymphatic* 
coming  out  of  the  body  of  one  of  the  dorsal  vertebrte.  In  the  aubatuuce  of 
which  he  also  saw  them  ramifying.* 

Fine  7ifi'vet  bive  been  seen  passing  into  the  medullary  canal  of  soma  of 
the  long  bones  along  with  the  artery,  and  following  its  ramificitloua,  but 
their  ultimate  distribution  is  doubtful  ;  and  Kiilliker  descrilrca  finu  nervous 
filaments  as  entering  with  the  other  arteries  of  the  bone  to  tbe  aporigy  and 
compact  tisane.  As  for,  bonever,  as  can  be  judg<id  from  observations  on 
man  and  experiments  ou  the  lower  animals,  the  bones,  aa  well  an  their 
investing  perioattium.  are  scarcely  if  at  all  sensibte  In  the  healthy  condition, 
although  they  ore  painfully  bo  nheu  inflamed. 

Some  hold  thai  the  SHtnc  It)  Irae  of  ihe  marriiw,  or  rather  the  medullary  memhrane ; 
othon,  among  whom  are  Duvcrney  and  lliohat,  nlllrm.  on  the  vonrnicy.  that  the 
tneilullary  tiBsne  is  nenBiljie.  Tlioy  stale  that,  on  sawing  through  tlic  bone  of  a  living 
tnluinl.  anil  irritiiing  the  medullaiy  membrane  bj  paxsmg  a  prubo  up  tbe  cavity,  or 
by  ijiJD>:Ulii;  an  acrid  &a[d.  very  unequlvecal  signs  of  pain  will  be  mnnifeMcd. 
Bcclard,  wko  affirms  tlic  same  fact,  points  ent  a  circnoutance  which  may  tn  far 
aoi'ounl  Tor  the  result  ocuisionully  turoiug  out  differently, — namely,  tlui  wben  the 
bone  httjipens  to  be  lawn  tbroiigh  nbove  i  he  entrance  of  the  medulbirj  artery,  the 
nerves  going  along  wilb  LhaC  vcuel  are  divided,  and  the  morrow  coaeoquenlly  run- 
dored  ioeensiblc,  as  happens  with  soy  olhct  so[»ible  port  when  iU  nerves  ore  cut. 

Formalioji  and  groiHh  nf  buiic,  — The  foundation  of  the  skeleton  is  laid  at 
a  very  early  period,  for  among  the  parts  thnl  appear  soonost  in  the  embryo, 
wo  diitiiiguiBb  the  rndimonls  of  tho  vortebne  and  baso  of  the  skull,  which 
afterwards  form  the  great  median  oolumn  to  which  tho  other  parts  of  thn 
bony  fabriu  are  appended.  But  it  ia  by  their  outward  form  and  situation 
only,  that  the  parts  representing  tho  future  bones  are  then  to  be  recognised ; 
for  at  that  early  period  they  do  not  differ  materially  in  substanoo  from  tho 
other  atruotures   of  the   embryo,  being,  like   these,   made  up    of  granular 

*  iitaV>niy  of  tho  AbSurbing  Tenela.  1790.  p.  IDS. 
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corpiUGlefl  01  elftnenUrj  cells,  united  togtlber  by  n  »o(t  unorphous  matter, 
Terj  MM)D,  however,  they  become  cartilngiiioas,  and  Oflsifiontion  in  dae  time 

I  begiouing  in  the  cartiU^  and  continuing  to  spread  from  one  or  from  BevenO 
potntd,  the  bone  b  at  length  completed. 

But  while  it  ii  true  vilh  reajwot  to  the  bonea  geuernllf  that  their  oaaifi- 
eation  comiD''Dcea  in  cartilage,  it  ia  not  so  in  every  inntiuice,      The  tabular 
bonn,  forming  the  roof  of  the  skull,  raaj  he  addaced  m  a  decided  example 
to  the  coutrarj  ;  in  these  the  oesiGcation  goes  on  in  a   membmunuB  tiuiue 
quite  different  ia  it>  nature  from  airtitage  ;  *  and  even  in  the  long  bone«, 
in  which  oatification  nodoubtedly  commeiioee  and  to  a  certain  extent  pro- 
eeeda  in  cartilage,  it  will  be  afterwards  nhown  that  there  is  much  less  of  the 
increment  of  the  bone  really  owing  to  that  mode  of  ossification  than  has, 
till  lately,  been  generally  be- 
lieved.   II  is  nece«!iary,  thus-  Fig.  XLIX. 
foT^  to  distinguish  two  spe- 
cies or  modes  of  ossliication,  ( — v, 
which  for  the  soke  of  brevity  |  ■  | 

'  hmj  be  oallnl  the  inErwiMn^  '      ' 

Aran«iu  and  the  intraeartUa- 


OtifieMian  in  oieniVnn*, 
— The  tabular  bones  of  the 
ctaninm,  oa  already  said, 
afford  an  example  of  this 
mode  of  ossification.  The 
bMe  of  tbe  skull  in  the  em- 
brfo  is  csritlaginons  ;  but  in 
the  roof,  that  is  to  my,  the 
part  comprehouding  the  pori- 
■  etal,  tlie  upper  and  greater 
put  of  the  frontal,  and  a 
<  flBrtauportioaof  thooscipiUl 
bone^  we  find  (except  whore 
tbMe  happen  to  be  oommeoc- 
ing  muscular  fibres)  only  the 
integuments,  the  dura  mater, 
and  an  in  termed  inta  mem- 
branous layer,  which  difTucs 
from  cartilage  in  its  intimate 

atrueture   as   well   as  in    its 

more  obvious  characters,  and 

in  which  tbe  oesiticatiou  pro- 

Ottoda. 

Tbe   ooTsmencing   os^ifica- 

IJoii    of    the    parietal    bone, 

which  tony  be  selocted  aa  an 

example,  appears  to  the  naked 

eye  in  form  of  a  net-work  in 

which  tbe  httle  bars  or  spicula  of  bone  run  in  Tarioiis  directions,  and  meet 

each  other  at  short   distances.     By  and  by  the  ossified   part,  becoming 

*  This  lucl  K-M  pnuilcd  out  uiil  insiuteil  og  li;  Dr.  Ke«liitl.  who  rl  latin  fillies  the  l«n 
difsnot  ni'td™  of  (wsificalioo,  sud  to  fur  bis  viows  are  qalM  currgol. — 8m  liia  biiinsn 
Osteogenr,  Lnod.  1730. 


Fig.   XLIX.— PiRiiTii,  Rirx  ot  m  Kubbto 
Susif.     She  ur  thk  Ehbuio,  2j  tsonig. 

The  imsll  npper  flgura  represents  tlia  hone  "f  tha 
natural  siie,  the  larger  fignre  is  magiiilied  sboot  12 
diiimel*™.  The  eurvm!  line,  a,  h.  nisrka  Ibe  heiglit 
to  Tvbicli  the  Bubjftoecit  oartllijinouB  lamella  fit- 
[eu^iid-  A  few  'iDSuIitHl  [lartk-lu  uC  booe  arc  seen 
near  tlie  cironiiifBreiice,  on  sppearauoe  whioli  la  luiW 
oommDU  at  thi>  stage . 
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extouieil,  gate  tUefcK  and  ebav  in  Wxtm^  ^waaDj  towsidi  tlw  oeatra, 
and  tlM  lug^  tuoj  ipknlk  wliki  mow  appaw,  ion  ant  in  ndiadng  Hdm  to 
the  oieuiufisenca.  TLe  iwiilii  ■liiiii  iniiljiii—  Huam  to  ^Boad  and  ooBMdidato 
nntil  thn  panetal  nuMto  the  iKt^lnazidg  bo^a,  witb  whidi  h  i>  at  length 
■nited  by  lotiue. 

The  fignra  (xux.)  nyruMuto  th>  pazioU  bc^  ef  an  euiUju  iheep  about 
twa  ii>rW»  and  b  half  hng;  and  sbowrn  As  <;*■«'*■'*■■•  of  tha  OMfioatun 
■■  it  a^ws  vhm  tb«  objoet  is  ■"g"?'*"'  afaoot  twelrs  diaawtan.  Tba  bcma 
ii  fixsed  in  membcaiM  a«  in  the  hmua  fistaa,  bvt  a  thin  pUta  tl  caitilag* 
riaai  19  on  ita  inada  &oin  tha  faaao  of  tha  dnD.  Tim  oMfiratiiw,  howarar, 
ii  daeidedl}'  nnconiiactad  «ith  the  artil^^  and  goaa  on  in  a  nwmbnno 
Ijiag  ootanla  of  it.  Ite  eutibgiQoiB  plate  is  not  lapwintnd  in  the  figure, 
bat  a  dotted  cnm^iBe,  <i,  b,  mbt  the  top^  ia»A%  tha  ha^t  to  vhidi  it 
R«died,and&ointhuit  winbeM«nthat  the  oanficatiiKi  ertendad  beTtaid  the 
eaitibige.  In  the  region  of  the  firontal  bona  the  wtilage  dov  not  aran 
riee  ao  higfL  In  both  cases  tta  Emit  is  well  defined,  and  under  the  micro- 
waofe  it  presenta  a  decided  ctmtnst  to  the  adjacent  mamlvanek. 

When  foither  exsmiiMd  with  a  h^har  nugoifying  power,  Uu  tisme  or 
membnne  in  whi^  the  oanfieation  ti  pnceeding,  appeara  to  be  made  np 
«£  fibres  and  gianolar  oorpoadea,  with  a  toft  amcsphoos  or  &iaU/  grannlar 
uniting  ntatts',  and,  in  point  of  stractnie  might  not  nn^itlj  be  oompared 
to  connectiTe  tiMoe  in  an  eariy  st^e  cf  deTdo^ment.  ^m  oorpiMclee  are 
large,  mostlj  two  or  Uuea  tiWa  the  lixe  of  btood  oocpuxlee ;  Uwr  nib- 
■tanoe  is  grannlar  in  dkaracter,  and,  especially  in  spedmaiB  preaerred  in 
qiirit,  nsaallj  hides  the  nndeus.  "Hkj  an  dansaly  padded  all  over  the 
area  of  oasificatiao,  coming  the  bonj  ■picula,  and  filling  np  their  intar- 
stiees  ;  ao  that,  to  bring  the  growing  parts  into  view,  the  corpoocles  mtul 
be  washed  awny  with  a  hair  pondl,  or  remored  bj  short  immernon  of  the 
specimen  in  weak  solution  of  sod^i 

On  obeerring  more  doaelj  the  points  of  the  growing  oveous  rays  at  tha 
drmmfereuce  of  the  bone,  where  thej  shoot  out  into  the  aoft  tivDe,  it  will 
be  seen  that  the  portion  of  them  already  calciBed  is  grannlar  and  rather  dark 
in  appeaiance  (fig.  l.,  a,  b,  c),  but  that  this  character  is  gradnally  lost  as 
they  are  tnoed  forther  outwards  in  the  membrane,  in  which  they  are  pro- 
longed for  a  little  way  in  form  of  soft  an]  pliant  bnndlea  of  transparent  fibres 
(fig.  L.,  /).  Further  inwards,  whare  the  slender  rods  or  bais  of  bone  a>« 
already  in  great  part  hard,  their  calcified  lubstance  is  coated  over  (althoogh 
anaqnally)  with  transparent  and  as  yet  soft  and  imperfectly  calcified  matter, 
hy  whidi  they  grow  in  thickness  ;  and  this  ossifying  substance  spreads  ont 
at  their  sideB,  and  encroachea  on  the  interrening  space,  in  form  of  a  bright 
trellis-work  (fig.  i^ ,  d),  thin  towards  its  onter  limit,  and  there  oompoaed  of  fine 
fasdcnli,  but  denser  and  coarser  nearer  the  bone,  where  the  tiabeonUe  are 
thick  and  round,  and  already  granular  from  oonunencing  earthy  imprcffn^ 
tion.*  The  interstices  of  this  mash-work  are  in  some  parts  occupied  by  one 
or  more  of  the  ootposclea,  but  st  other  parts  they  are  reduced  to  short  narrow 
clefts  or  mere  pores.  The  appearance  which  I  have  endeavoured  to  describe 
is  especially  well  seen  at  those  places  where  a  eroaa  bridge  of  bone  is  being 
formed  between  two  long  spicula  (ss  at  t)  ;  we  may  there  distinguish  the  clear 

•  A  notioD  of  IhU  appearanoe  msrslso  be  obtained  from  Kg.  LVIIL,  page  cxiiL,  whidi 
represeuti  inttsmembraQon*  ouiScatiDD  sdrancing  aaier  the  perinleum  of  a  ioag  bone. 
Prom  a  to  £  II  the  oMifjing  t™lIl«-*ork,  bat  ooarwr  than  in  the  osrlj  oranUl  bose. 
Prom  o  to  6  11  the  psrt  slreadr  imprrgusted  with  oarthj  deposit,  whleh  is  eaeroachiu  os 
(he  part  fi,  ^  as  yet  soA  and  pallooiiL 
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•oft  filirea  or  trabecoln  wliicb  h&ve  already  otretched  &ctosb  the  interval  ;  and 
the  darkish  granular  opacity  indicatuig  the  earthj  deposit  (a,  a')  may  be  per- 
ocdved  adTancing  into  them  and  shading  off  gradually  into  their  pellucid 
mbstance  without  a  preciae  limit.  This  soft  transparent  matter,  which 
beoonua  oanfied,  nuj,  wherever  it  occura,  be  diatinguiahed  by  the  name  of 
"  oatoogenio  mbataooe,"  as  proposed  by  H.  Mdller,  or  simply  of  "  osteogen." 
It  u  or  beoomes  fibrous  in  intimate  structure,  and  for  the  most  part  finely 
nticolat,  like  the  decalcified  bone  itself,  but  must  not  be  confounded 
with  fihroB  wMoh  may  pre-eiiat  in  the  membranous  tinsoe  in  which  th« 
b<Hie  is  gcDwing, 

"Ro  granular  oorpuacles  or  cells  ever/where  cover  in  a  dense  layer  the 
osteogeuic  substance,  and  lie 


in  its  meshes ;  most  probably 
they  yield  or  excrete  thai 
substance,  and  hence  it  has 
been  proposed  to  call  them 
"osteoblasts."  OntlusTiew 
Uie  process  might  be  oom- 
pared  to  the  production,  by 
cells,  of  the  matrix  of  carti' 
Lage  and  the  intercetlular 
fibrillating  Bubstan  ce  in  groW' 
ing  conneotiye  ti-vne  ;  also 
to  the  excretion  of  mem- 
branom,  caticnlar,  and  other 
depoMts  by  oells,  and  layers 
itf  oells,  long  sinoe  pointed 
out  by  K5Uilcer. 

But  some  of  the  grannl  ir 
eella  are  involved  in  the 
oesl^ing  matrix,  and  eventu- 
ally inoloeed  in  lacunn.  Single 
odls  may  aooordingly  be  seen 
partjally  sunk  in  the  recent 
oateogenio  deposit,  which 
then  gradually  grows  over 
them  and  buries  them  in  its 
subrtanoe  ;  and  the  cavity  in 
which  tiie  o^nscle  is  thus 
inclosed  beoomes  a  lacuna. 

Some  obMrren  state  that  when 
■dch  a  corpuscle  is  sa  yet  but 
half  timk  in  the  growing  snb- 
■tanee,  processes  ma;  be  seen 
pawling  from  the  imbedded  aide 
into  fine  cletls  of  the  matrii, 
which  close  in  around  tbem  and 
become  the  canaliculi ;  and  that 
as  the  ioclosnre  of  the  coqmicle 
Is  completed,  canalicQli  are  in 
like  manner  formed  in  the  rest 
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Pig.  L, — Thk  Ghowibq  Bkd  or  i  SpioomM  feo« 
TBI  Paiuril  Bone  or  ah  Ekbkto  Rhief  at  ahont 
the  same  period  of  advancement  as  in  Pig.  ZLIZ.  ; 
magnified  ISO  diametecB,  but  dravnnnder  a  power 
of  350  diameters. 

a,  b,  e,  and  a',  parts  already  ealeiSed ;  d,  d,  irre- 
gaUr  network  of  soft  and  pellncid  osteogeoie  snb- 
Btancfl,  on  wbich  the  calcification  is  eneroacbing; 
a,  t,  a',  a  eoanecting  bar  or  bridge  still  soft  at  c,  bat 
calcified  at  a  and  a' ;  /,  eitremit;  formed  of  boodles 
of  soft  oEteogenic  fibres.  N.B.  The  itractnre  repre- 
sented vaa  covered  orer  and  hidden  bj  granular  cor- 
poBCles  whii^b  hare  been  remored-  In  the  calcified 
part,  a,  b,  e,  superficial  cicaTations  are  seen  which  are 
probablj  commencing  or  tneomplete  Ueon^  from 
wbich  the  corpuscles  haie  be«n  wuhed  out.  From  a 
drawing  b]r  Mr.  J.  Honhall,  F.&.3. 

of  its  inrcsmference.     It  is  also 

snppoeed  that  the  eanahenii  are  afterwards  extended  by  absorpUon,  bo  aa  to  anas- 

tomose  with  those  of  neigbbonriog  laennie.     Bat  from  all  I  can  see  of  the  proc«u. 

it  seems  more  probable  that  whilst  the  osufic  matter  closes  In  around  the  cop 
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uitl  rorms  theliKQna.tiieTsnalleDU  and  Ibeircommoalalioni  maybe  meretfcbanntli 
left  an  vBcuitica  in  Ibc  oseeoui  dcpaeit,  iato  rkicb  the  pitMcatec  ot  lliQ  aon  lilclULe 
corpuscle  pass  but  a  Bbort  *aj. 

As  the  bone  eitends  in  circumferencp,  it  alfo  incrrases  in  tliicknsM  ;  die 
vaouitiei  butwcon  the  bon;  spicule  become  muroned  or  clirappeiLr,  nnd  ut  a 
more  aJviuiced  pcriotl  the  tnbiilar  bones  of  the  craDJum  are  tolerably  oompoct 
towards  the  centre,  although  thuir  edgea  fttw  still  formed  of  sleuJer  radiating 
praci-sRes.  At  thifl  time  aL-o  numerous  furrows  are  grooved  on  the  niirfaee 
of  the  bone  in  a  similar  radiating  manner,  and  toiiarda  the  centre  theae  are 
Mutioued  into  complete  tubes  or  cuiaIs  in  the  ohler  and  denser  part,  which 
run  in  the  same  direction.  The  cannk,  as  well  as  the  grooves,  irhich  become 
converted  into  canals,  contittn  blood-TeH^ela  supported  hy  proceseea  of  tbs 
ijiTeBting  membrane,  and  are  lined  with  granular  cells,  whieh  deposit  oon- 
cevtric  Inyera  of  bone  iuaide  these  channels  ;  and  when  thus  anrrounded  with, 
ooneentric  lamiuie,  these  tubular  cavities  are  in  fact  the  Haversian  canola. 


pig.  LL  I  may  here  observe   that  in  earlier  utagos,  sncb  is  that 

■hown  in  Gg.  ilh.,  Teitscla  may  bc^ecn  in  tlio  ttuft  liesnc.  some 
tirioe  or  three  limea  the  bSm  of  a  blood -capllhiry.  othcpt  i-on- 
liderably  more,  lul  all  with  only  a  homogencoa!  rnnL  with 
celU  upon  it  bcrc  and  there,  and  witboat  a  moMular  byer. 

Osnjkalion  in  ern-fUagt. — It  has  already  been  atated 
that  in  by  far  the  greater  number  of  bones,  the  primitive 
soft  cellular  matter  of  which  they  origiually  conaist  i* 
very  quickly  eucceedcd  by  cartilage,  in  which  the 
osaiScalion  begioB.  One  of  the  long  bones  taken  from 
a  very  »mall  embryo,  just  before  o»*ifioation  bos  com- 
menced in  it,  is  observed  to  be  distinctly  cartilagiuoua. 
lo  the  tibia  of  a  ahcep,  for  eiamplc,  at  a  time  when 
the  whole  embryo  is  not  more  than  an  inch  and  a 
quarter  in  longth,  we  can  plainly  see  that  the  nibstance 
consist!  of  cartilage- celk  itubedded  in  a  pellucid  matrii. 
These  cells,  whieh  can  scarcely  be  aiud  to  be  cutleoted 
into  groups,  are  much  larger  in  the  middle  part  of  the 
ahaft  Mhere  oi«ilicatiDn  nfterwarda  commenceB,  and 
there  uUo  thfy  are  mostly  placed  with  their  long 
diameter  across  the  direction  of  the  bone  ;  towards  tbii 
ends  they  are  much  smaller  and  closer  together,  and 
the  cartlkge  there  is  less  transparent.  Aa  it  enlarges 
the  cortiluge  acquires  firmer  cocBistence  ;  it  represents 
in  figure  the  future  bone,  though  of  course  much 
smaller  in  size,  and  it  is  surrounded  with  a  fibrous 
uiembione  or  porichondriam,  the  future  periostouiD. 
Vessels  ramify  in  this  membrane,  but  none  an  aeen 
in  the  cartilage  until  ORsification  begins. 

In  a  long  bone  the  osaificatiou  commences  in  the 
middle  and  proceeds  towards  the  ends,  which  remain 
long    cartilaginous,    as    reproaouted     in    fig.    ll       At 

length  separate  pouits  of  ossification   appear  in  them,  and  fonn  epiphyses, 

which  at  lost  are  joiucd  to  the  body  of  the  bone. 

TliB  new.formcd  oweous  liisue  is  red  and  obTiously  vascular,  and  hlood- 

Teiaels  extend  a  little  way  beyond  it  into  the  adjoining  part  of  the  cartilage. 
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Tbe  opper  batf  is 
diviJi'dlutiifUudioallj. 
a,  nrLdagT',  I;  bgae, 
wbicb  tumioatca  lo- 
wanla  tbe  cartilage  by 
a  slightly  ixiavei  siu- 
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la  a  l(H)g  bone  theea  precanorj  Teasels  are  seeu  at  either  end  of  the  oau£ed 
portioii  at  the  ahaft,  forming  a  red  EOoe  in  that  part  of  the  cartilage  into 
which  the  onification  is  advanoing.  The  TSBaels  are  lodged  in  excavations 
or  branching  canals  in  the  cartilage,  (fig.  ll  a,)  which  also  contain  granular 
oorposoles  and  soft  matter.  Other  vucular  caoaU  enter  the  cartilage  from 
its  outer  aor&oe,  and  conduct  vesBela  into  it  directly  from  the  perichondrium  ; 
at  least,  thia  may  be  seen  when  the  oaaification  approaches  near  to  the  ends 
of  the  bones. 

Dr.  Baly  has  obserred  that  \a  a  tnnsrerae  aectioQ  of  the  (iitsirfing  cartilage,  Ita 
oelU  appear  aiTBnged  ia  ladiatiag  liues  ronod  the  aeclions  of  the  vutuular  caoalaj* 
and  I  may  aUo  remark  that  in  oimij  of  these  radiating  gronpi  the  cella  sacceiwiTety 
dimlaiah  in  size  towards  the  centre,  thit  ia,  ai  they  approach  the  carul.  The  canals 
which  enter  from  the  anrface  of  the  cartilage  are  probably  formed  by  proceese*  from 
the  TSMmUr  lubperichoadrial  tissue,  which,  eicarating  the  canalii  by  abaorption, 
thai  extend  tbemfletrea  through  the  mass  of  cartilage ;  and  as  the  perichoadrium 
affords  material  for  the  growth  of  the  cartilage  at  the  surface,  ao  thcM  vaacular  pro- 
oessea  probably  yield  matter  for  the  muttipticatian  of  the  cells  in  the  ioterior  of  the 
mans.  The  canals  which  pass  into  the  cartilage  from  the  osaified  part  are,  io  like 
manner,  mo«t  probably  formed  by  procesaes  <A  the  subperiosteal  tissue  which  pierce  the 
bone  and  extend  throogh  the  medullary  carities  within  it  to  the  cartilage,  into  which 
th^  penetrate  tor  a  short  way  beyond  the  adTaacing  limit  of  ossificatioa. 

To  examine  the  process  more  minutely,  let  an  ossifying  bone  be  divided 
limgthwiBe,  aa  in  fig.  LL,  and  then  from  the  burface  of  the  section  (as  at  n,  6) 
bake  off  a  thin  slice  of  cartilage,  including  a  very  tittle  of  the  ossified 
pwrt,  and  examine  it  with  the  microaoope.  Such  a  view,  seen  ndth  a 
low  power,  is  shown  in  fig.  ul  The  cartilage  at  a  dtatauca  &om  the  aas- 
face  of  the  oesiGed  part  has  its  cells  uniformly  disseminated  in  the  matrix, 
(as  at  a,  where  it  appeara  in  the  figure  as  if  granular,)  but  at  and  near  to  the 
limit  where  the  ossification  is  encroaching  upon  it,  the  cells  are  gathered  into 
rows  or  oblong  groups,  between  which  the  transparent  matrix  appears  in  form 
of  clear  longitudinal  lines  (often  obscurely  striated)  obliquely  intersecting  each 
other  {b).  Tomea  and  Se  Morgan  state  that  these  rows  are  formed  by 
segmentation  of  tbe  cartilage  cells  transversely  to  the  line  of  oasLfic  advance. 
Turning  now  to  the  newly-formed  bone  (c),  which  from  ita  dark  opaque 
aspect  contrasts  strongly  with  the  cartilage,  and  tracing  it  towards  their 
mntual  bouudary,  we  see  plainly  the  dark  lines  of  ossification  shooting  np 
into  the  clear  spaces  of  the  cartilage  between  the  groups  of  corpuscles.  The 
earthy  deposit,  in  fact,  proceeds  through  the  matrix,  and  aficcts  also  those 
parts  of  the  cartilage-capsules  which  form  the  circumference  of  a  group,  so 
that  the  new  osseous  substance  forms  in  the  first  instance  oblong  areolae  or 
locnli,  which  inclose  the  groups  of  cells.  This  is  further  illus^ted  by  a 
thin  transverse  seotion,  carried  nearly  parallel  to  the  ossifying  surface,  and 
partly  euoroaching  on  it,  so  as  to  take  off  a  little  of  the  bone  along  with 
the  cartilage,  as  represented  in  fig.  Lili.  In  this  view  we  see,  at  one  part, 
tbe  dark  and  nearly  circular  sections  of  the  nevrly-formed  osseous  areohe  \ 
at  anothar,  aectiona  of  the  rows  of  cartilage  cells  with  the  clear  matrix 
between  and  around  them,  and  into  this  tbe  dark  oaaifioatiou  is  advancing. 

On  using  a  higher  power,  as  in  figs.  lit.  and  iv.,  it  will  be  leen  that  the  celli 
farming  the  groups  are  placed  with  their  long  diameter  transversely,  as  if  they  had 
been  flattened  and  plied  upon  one  another ;  but  in  the  immediate  vicinity  of  the  bone 
they  become  greatly  enlargcil  »□<!  more  rounded.  In  loost  of  tliem  the  outline 
of  the  capsale  is  distinct  from  that  of  the  mass  within.    As  to   the  matter  they 

■  Miiller'e  Phjuatogj,  plate  I.,  fig.  1& 
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■MDtnin,  in  Bome  it  la  a  pellndil  unbitunce  Btronglj  rcfrsFtlng  the  lipht,  hihI  ocarlir 
6!l!ng  lilt  cnpiulc;  in  otlier*  it  ia  fiiintlj  gmnular  and  ligLl  tike  ground  glaM,  ftud 
Lbi!  a  Kcll-di'flneJ  ouiliac,  anil  in  these  liicro  ba  Tcry  liisUnct  nuelcuB.  "srjing  much 
in  niie  in  differenl  colla,  bill  ulnaya  mint  rcgnlftrly  ciri:nl(ir.  unci  inclosing  one  or 
maro  nucleoli;  laslly,  a  good  mnnj'  celle  laiij  bo  jeon,  in  wbkL  tbe  contuincd  mora 
or  cell  bod)-  hm  ahnink  and  iota  not  ntarly  fill  Ibe  cnpiulc,  mid  llico  it  is  uaoaUy 
conrsoly  granular  orgrumoiu,  wilb  an  uneven,  and  In  some,  k  jagged  oullina. 
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Fig.  LIL— Tbiw  LoKOiniciMju.  SKmos  oi  Osainma  OiwiLioi  rtaa  tm  Uvustui »» 

a,  ouljlagc  nelle  nnifirroly  diSoHd  ;  b,  eella  nearer  llie  boandarj  of  the  oBufiraliao, 
onllMtcd  iuln  iiileB  anil  inolrecd  in  oblnog  orcolin  of  the  clear  roittrii ;  r,  dark  Unrs  uf 
u9Bificali<<D  cttt'niling  into  Ibe  mulrii  auJ  furmlug  tbo  iirimitrjr  bouj  aiealn.  Magnified 
about  TO  diAmet^rs. 

Fig.    Ltll.— TftAnBTSftii  Seotioii  or  lui  Osnrrme  Cxnaioi  repbeubtrd  tx 

Fi8.  LU., 

i/ltiie  s  lilUe  ■bore  e,  along  the  rorfaoo  of  oasifionlion,  ind  ioelailing  y^rt  of  the  na* 
bone,  magnified  70  diainetent  The  circular  Bcctiuna  of  tbe  gronpa  of  eclla  and  nt  the 
oneuua  ateuho  are  eeeu  ;  and  tbe  dark  bone  eiWoding  into  tbu  clear  inUKcilulac 
nuitrli. 

It  tIlUB  nppearg  that  tho  bony  tiaane,  as  it  advancoa  into  tho  cartilnge, 
has  at  first  a  Biirt  of  nlvoolor  Htnicture,  mado  up  of  fiieiforra  artala  or 
abort  tubular  cafitiM,  trilh  tliiu  pariotea,   vhich   are  fonued   by  oalciii- 
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cation  of  the  nwtrix  uid  partial  oalcification  of  the  oapanlsa  of  the  eartOage- 
oell&  BntthiBconditioii,vhiclidifferafri>mtlutt  of  perfect  boDe.iBODljtranai- 
tofy,  and  at  a  ahort  distance  below  the  ouifying  surface  we  see  a  change 
taking  place  in  the  newlj-fonned  tUaue  ;  the  stmotnie  becomea  more 
open,  the  original  cartilage  oella  disappear  from  its  iutentices,  and  the 
iwdiilUry  apaoea,  with  thair  lamellated  parietda,  a«  in  the  penuaneut  cancel- 
lated tiante,  begin  to  be  formed.  This,  which  ia  the  next  step  of  the 
prooeae,  takea  place  in  the  following  manner  ; — The  primary  areolce  of  the 
bone  aboTe  deeoribed  open  into  one  another 
both  laterallj  and  loagitndinaUj  by  abeorp- 
tion  of  their  intermediate  walls,  and  by 
their  confluenoe  give  rise  to  the  lai^r  or 
aeeondary  eaoitia,  the  meduUary  ipacet  of 
H.  HilUer,  which  aacoeed  them  lower  down. 
This  ia  shown  in  a  longitudinal  section  in 
£ig.  LT.,  and  in  transvenuMaction  in  &g.  LVT., 
A,  which  repraaenta  a  thin  section  made 
almost  immediately  below  the  snrfoce  of 
osaification,  and  in  which  the  primary  cavi' 
tiea  are  seen  to  have  coalesced  into  larger 
ones.  A  bwuverse  section  somewhat  lower 
down,  (fig.  LTL,  B,)  showB  that  they  go  on 
enlarging  by  further  abaorption  and  ooales- 
oence,  and  that  their  aides  are  thickened 
by  layers  of  new  bone  ;  this  soon  begins  to 
be  depouted,  (fig.  lt.,  6,  b,  in  loagitudinal, 
and  LTL,  A,  in  croia  section)  and  goes  on 
increasing,  (Gg.  hvi.,  b).  In  the  meantime 
the  cartilage  cells  have  disappeared,  and  the 
bony  cavitiea  are  filled  with  soft  matter, 
in  which  there  are  a  few  fibres  and  numerona 
granular  corpuscles  resembling  those  seen  in 
the  iutramembranous  oeaiGcation  (d,  fig. 
LV.)  ;  there  are  also  many  blood-veesela. 
In  the  end,  some  of  the  enlarged  cavitiea 
and  open  atnicture  renuiin  to  form  the 
cancellated  tissue,  but  much  of  this  struc- 
tore  is  afterwards  removed  by  absorptioD, 
to  give  place  to  the  medullary  canal  of 
the  shaft.  In  many  of  these  cavities  the 
walls  of  the  coalesced  primary  areolee  may 
long  be  distinguished,  like  little  arches, 
forming  by  their  nnion  a  sort  of  festooned 
outline,  within  which  the  new  bony  laminte 
are  situated. 


'/T> 
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n,  ft,  twooF  (he  new-rormed  osse- 
ona  tabes  or  anolie,  «[th  a  few  car- 
tilsge  oetls  nail  granulsr  corpuscles 
lying  in  tbem  ;  c,  e,  cartilage  cells 
Dear  IbeoaBlfjingHurrace.  eihibiting 
tbe  sppearanceadeBcribed  id  the  teit. 


The  primary  oueooa  malter  forming;  the  original  thio  walls  of  the  sre^lee,  and 
prodacsd  by  calcificalion  of  the  cartiUginoas  matrix,  is  deddedly  gmnnlar,  and 
bat  a  dark  appesrance ;  the  subsequent  or  tecondary  depotil  OD  the  other  hand  la 
qaite  transparent,  and  of  an  Duilorm,  bomogeDeous  aapect.  This  secanilsry  deposit 
b^Qs  to  cover  the  granular  bona  a  very  short  distance  (about  J,th  of  an  inch)  below 
the  sorbee  of  ossification,  nnd,  as  already  stated,  ioereaaes  in  thicItneaB  further  down. 
The  lacnnie  first  appear  in  this  deposit ;  there  aro  none  in  the  primary  granular  bone. 
The  cartilage  oella  do  not  become  calcified.    Accociling  to  H.  Muller  the  capaui— 


ex 
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are  opened  hy  abcoTption,  mai  the  grantilar  bodies  contnined   wiiliin  them  (Cf.i 

the  proper  eell-lodleB)  produce  by  fint  ■ 
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Fig.  LV.— Tms  LoHOiTPDinit.  SECTioit  o? 
THE  Okuwinu  Esu  or  ide  SniiT  ol  taa 

METATlRajL     BdIE    OV    il    SUHE    Ouv, 

HAomriEO. 

The  upper  part  of  Iho  figure  eIiows  fear 
groupa  of  cnrLildgp  ct^lla,  witEt  eak[5cJ  matrix 
belwuen  llieui  toriuing  the  wslU.of  four 
priioit)'  urcoJiT  lilleJ  m  yet  liy  tlie  otigiiml 
cartilage  ccUs.  except  m  tb«  lower  I'Ut  vliere 
thv«e  kre  rt:plii«d  bj  gnnular  oorpQSclei. 
Lower  doTu  arc  two  oblong  kpaeefl  (AecDnJary 
or  tnednllirj  OTities) ;  one,  indicilcd  ty  d, 
il  neU-1;  £il»i  bj  gnmular  corpusclea  uid 
twkU,  tbe  otber  in  vacant.  Tlie  ustli  of 
thete  EpiuN!!  are  becinning  to  be  linml  witb 
■eranduy  oueoui  depnsit,  thowii  in  the 
Ggure  MF  a  lifihur  lajcr,  b,  b,  haib  ;  r,  c, 
■od  (",  are  eorpnscle*  »bou(  lo  be  imbertileil 
ia  tbe  nraifjing  inltbuice  and  jncloanl  in 
lamiiiiK  ;  y,  a  cartilage  evil  uf  which  the  body 
haa  ahmnk  from  tbc  ioFide  of  tbo  capsule. 
After  H.  Ulilleraad  Eollilcer. 


pnroui  mu!tiplieation  the  granular  oateo- 
titaEtic  ceHa  ^vhioh  nuci-'^eii  tlirm.  Oa 
the  other  hand,  LovCti*  Lai  suggested, 
anit,  aa  1  think,  with  more  pioliaUlil}', 
tliat  Ibc  osteoblastic  eorpu^t^lea  properly 
belong  to  the  vaeoalar  processca  of  tlie 
BUbpcrloBt'^l  (iKsue,  which,  as  alrcaiiy 
Blated,  I'ciielrala  the  neir TonDed  bone 
and  tiprcad  throughout  its  cavcruutaled 
(tructure.  The  excavation  and  removal 
of  the  cartilage,  as  veil  an  the  pttrt.ial 
absorption  of  tlie  wall^  of  the  bony  cavi- 
tiea,  ia  no  doubt  cDceled  by  tbia  tinne, 
and  thcabuadant  OBteoblattiecctla  which 
appear  in  it  arc  moat  probably  derived 
by  deicent  from  aimilar  cclla  equally 
abnndant  beneath  the  perioalcum.  The 
eclla  or  corpueelcs  in  question,  in  what- 
ever way  prod  need,  are  diaposed  in  a  layer 
or  layers  upon  the  walls  of  the  "ccondary 
or  medullary  spaces,  in  immcdiaie  con- 
tael  with  the  new  osteogeuic  dcpoail, 
which  here,  aa  in  the  intra-membranoua 
OBsiGcation,  they  probably  accrete.  Here 
too  the  oeteogeiilc  aubalnnee  ia  Gncly 
reticular,  and  relaina  thai,  oharacler  when 
calcified  ;  for  the  aecondary  bony  deposit 
ia  formed  in  laycra  made  up  of  finely 
reticulating  fibres,  like  the  lamcilio  of 
perfect  bono  ahona  in  fig,  xlt,  Oq  ft 
corcfal  inspection,  auti  with  a  certain 
adjustment  of  the  light,  fine  alrife  may 
be  ecen  in  many  parta  todicating  lh« 
obliquely  dccnssoting  fibres  of  the  new- 
forroed  lamiooj.  The  slruclnrc  in  aome 
mcoi'qre  rcminda  n»  of  the  Bcoondary 
deposit  imide  the  oblong  cella  of  the 
wood  of  conifcrouji  tree*,  in  which  the 
ligneous  matter  ia  arranged  in  lilire«.  or 
rather  in  One  lines,  running  obliquely 
round  the  wall  of  the  cell  and  eroseiDg 
one  another  in  alternate  layera, 

The  laeuno;  are  formed,  an  deacribcd 
in  the  intm-meinbTanouH  osalGcntion,  by 
Bome  of  the  granular  corpuscles  becom- 
ing imbedded  in  thu  oalcogenic  anb. 
stance,  nnd  inclosed  in  a  cavity  farmed 
round  them  by  its  further  deposit  l*- 
cnnn  formed  from  carlitagc  cella  exiiL 
but  very  acantily.  Eiamplej  occur  in 
articular  corlitagc,  and  in  tlial  of  tb« 
pubic  symphyKin,  when,  as  commonly 
hnppcni  in  mature  life,  the  part  of  tbeati 
liMHuee  adjoining  the  bone  it  encroached 
on  by  a  species  of  ossification,  as  no- 
ticed at  page  xeit  The  oaiifying  pro- 
cess in  Ibis  case  is  mere  ealciflcalion  of 
the  curtilage,  and  etellato  taeunos,  not 
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nd 


rat«roominaiiIcallng  b;  cnonltauU,  remain  in  the  parliollj  oBJiiflad  calla.     Wliml  thli 
livd  tiMQB  ii  decildfisd  by  ui  add,  llio   origiaol  cella   vol   cartilA^uaiu  malrix 
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K(.  LTL — A  Ann  B  RBPHEaEKT  Tiro  Traitsvkiui  Stmiova  oi  OBOwiaa  Bom,  la  ii 

Fia.   LUI.,   BDT  HUUU  HOBI  HAQHirilD  (ASOUT  I'^O  DiAHItTRia). 

Thtj  (bow  the  latent  cmleBceace  of  Ibe  primarj  bony  areola)  anJ  tbe  tbickenipg  of  Ibe 
lida  iM'tbe  snLuged  cfttiliea  b;  newoaBeoua  deposit.  Ttic -lef lioa  A  ig  miuleitliaiiat  Liumc- 
diftl^J  bdov  tbe  Borfikce  ofoauficatiDy  ;  B.  in  somcnhat  lovar,  nud  abowB  Ibecn^iti^  sill\ 
tDOrv  raUrgtd  sod  tbeir  lidea  m'>re  tUu'keDed  thnu  in  A.  Tb«  new  oEtuoui  lining  is 
trwuvarenl,  and  appntn  liglit  in  ths  figntes  ;  the  du-k  ground  within  lbs  arcutfe  is  oving 
lo  opai|ii«  diffria^  which  collected  tb«re  in  grinding  the  Eiectians.  Il  munt  be  farther 
DOtJotd  that  the  letter  A  ititkio  the  larger  figure  mu-ka  a  pbice  where  a  bonj  partilioo 
bad  b<«n  aceidvnULlI;  broken  anitf,  fur  (he  large  ipoce  o'as  natorally  diridod  into 
tvo. 

Aa  osaificatioD  xlvonceB  tow&rJa  the  enda  of  the  bone,  ths  portion  ob  jel 
ctulilagiDoiia  contiuuea  to  grow  nt  the  aanie  time,  and  inoroAaea  in  overj 
ilimenaion.  The  put  alreodj  oaneoUH  incremeB  al«o  in  circuDifeniDae  ;  the 
medallorj'  caiuil,  of  which  for  aome  time  there  ia  no  appearance,  begins  to 
be  excavated  in  the  interior  by  abaorptiou,  aud  the  sides  of  the  ehaft  acqiurr 
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oompActncn  uid  «oIi<lUf.  The  inctease  in  ^rtb  ia  brought  &bont  hy 
depotition  of  bone  >t  the  suiface  nniiemeath  tbo  perioftteom.  It  ha»  been 
soDMtUura  supiXMod  tbat  »  fomuitjou  of  auttlAge  precede*  the  bone  alM  in 

thin  ntoAtioa  ;  but  such  is  not  the  caM, 
for  the  Ttucular  soft  tiaaue  in  immediata 
oontact  with  tho  ^orftkoe  of  the  growing 
bone  ii  not  cartOage,  hut  a  blastema  con- 
taining Gbiei  and  gruiul&r  corpuscles;  in 
f&ct,  the  increase  takes  place  by  intr^ 
meml<r«iioaE  oisifioitioii,  and  accordingly  tba 
Hsi-crtiau  cannla  of  the  shaft  are  fonued  in 
the  ujtue  way  aa  those  of  the  tabuUr  bone* 
of  the  skull,— that  t?,  the  <mwur  matter  is 
not  only  liiid  on  in  strata  panllcl  to  the 
surface  of  the  bone,  but  is  deposited  arouud 
prooessea  of  the  vascnLir  membranous  tissue 
which  extend  from  the  surface  obliquely  into 
the  Butwtance  of  the  sha^  (fig.  lvii.,  u,  o,  in 
transverse  section)  ;  and  the  canals  in  which 
theae  vascular  pnMwnM  lie,  beooming  nai- 
rowed  by  the  depoMtton  of  oonoentric  omcooi 
lamitin,  eveotuallf  remain  as  the  Haroraian 
canola  (c,  e). 


Fig.  LTII— TuiHisisiSsOTios 
ur  SvraiincijiL  Past  'ir  Qaow- 
iNft  MiTiTiuiL  lion  or  a 
CiLr,  utastno  IS  hujhtiis 
(&oin  KoUiluT). 

A,  periwrteniB ;  S,  tBaenlar 
■oft  timie  (nb'parinstcal  Uasleiaa 
of  sume  wKtenJ ;  O,  new  bonj 
gnstb  *ilh  wide  S|iwcs<  u,  a,  a, 
Bime  bring  ojifii  grwTn,  olhen  ta- 
bolii,  vcDincnaKctirai ;  D.  mors 
advanced  aod  nov  nuDpiM  tisne 
of  tha  shaft,  with  ihe  Inbnlar 
tpaets  nov  Dearlj  Gllnl  with  eoa- 
Ci^iitrii;  lamelhs  lesving  Havcnion 
cannln,  e,  (,  in  the  watre.  With 
a  higher  tanpiUjing  |jomr,  in  Ibe 
timne  B  wuald  l«  fontid  fibraaod 
gnnnlar  wJIs,  and  Ixjan  of  Ihiae 
oell*  ereijwben  coTcdag  (he 
(Meogemt  depoail  on  tb«  rarboa 
of  tbe  growing  bone,  ui')  liaing 
the  grooTea  and  tubnUr  tpK«>. 


That  (he  os«licalion  it  Ibe  perioBtcol  mrfnco  of 
Ibe  banc  docs  nol  lake  [ilace  in  cartilage,  caaj  he 
mode  spiarent  in  tha  foUoning  manner.  Strip 
oO*the  periosleam  from  ugrovtng  bone  at  the  end 
of  tho  shaft,  and  (roia  the  sdjoiuing  cartilage 
also,  taking  care  not  to  pall  the  laller  away 
from  the  bone.  A  thin  mcmbnuiona  layer  will 
still  renutin,  passing  from  the  bone  oTcr  Ibe 
cartilage;  now.  lake  a  thin  sliee  from  the  torfsce, 
including  this  membrane  with  s  very  Ibin  portion 
of  the  tabjieent  bone  and  cartilage,  and  examine  it 
with  Ihc  micrwcope,  seriiping  off  the  cartiloga 
from  the  inudc  if  il  he  too  thick.  It  will  tbeu 
be  seen  that  ibe  snperSrial  part  or  shell  of  the 
bone,  if  it  ma}-  be  to  oalleil,  is  prolonged  a  little 


TTsy  over  the  surface  of  (he  cartilage  by  means  of  pel- 
locid,  coonicly  reticulated  fibres  nf  loft  tissue  (6g,  tviii.  I;  c)  into  nhii-h  the  cailhy 
deposit  Is  adiancing.  Thc»e  osteogenic  fibres  Km  intermixed  wilb  goaular  corpntcles 
or  cells,  but  form  no  part  of  the  cartilage,  and  they  arc  no  doubt  of  the  came 
nature  as  those  seen  la  (he  iDtramembranoos  oasiScatioa  of  (he  skull.  Tbeir  re 
liculitinns  are  in  most  caua  direcleil  transreriely,  and  sometimes  tbey  are  litllf, 
if  at  all,  in  o'li'inni  of  the  limit  between  the  bone  and  cartilage.  1  have  oburvcd 
the  itructiirc  here  de*OTili«l  in  sereml  boaca  of  (he  (hcII  advanced)  fiutal  sheep, 
also  in  the  huiDsu  •rspnla.  humerus,  femtu',  tibia  and  fibula,  meiuearpiu  and  n)eta> 
Uisuf,  and,  as  was  lo  be  oDlicipalcd,  it  has  eiuct  been  found  in  all  the  long  bonea. 

Cteufication  having  thiu  proceeded  for  »ome  time  in  the  shaft,  at  length 
begins  in  the  extremities  of  the  bone  fitim  one  or  more  independent  centres, 
and  extends  through  the  cartilage,  leaving,  honover,  a  thick  superficial 
layer  of  it  unosaiGed,  which  permanently  covers  tlio  articular  end  of  tlio 
bono.  The  ejiiphysos  thus  formed  continue  long  separate>J  from  the  Hhaft 
or  dipobo-in  by  on  interveoing  portion  of  cartilftgo,  which  is  at  lost  ossified, 
'  ia  then  consolLlated,       The    time   of   final  junction  of  th« 
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epiphysM  ie  diflerent  in  different  bones  ;  in  mini;  it  dooa  not  anire  iintU 

the  body  haa  reached   ila  full  btature.      Meanwhile  the  bone  increoBca  in 

length    by    the    onification     continuing  to    exteiid    into    the    intervoniug 

cartilage,    which  goes    on     growing    at   the 

BAcne    time  ;    and    it   appeora    that    in    tha 

part  of  the  shaft  already  OGsilied  Utile  or  no 

elongation  takes  place  by  interstitial  growth. 

This  ia   shown  by  an  experiment  firsl  mode 

tiy   Dr.  H.\1e9   and  afterwards  by   Duliamel 

and  by  John  Hunter,  in  which  two  or  more 

holeB  Wog  bored  in  the  growing  hone  of  & 

yoimg  animal  at  a  certain  measured  distance 

trwa  Mch  other,  they  ore  found  after  a  time 

'  not   to    be    farther   asunder,    altliough    the 

bone    baa  in    the   mean    while  couHiderably 

I  increaaed  in  length.*     In  like  manner  the 

'  shaft    also    inereaBai    in    oirciiiiifereDce   by 

deposition  of  now  bone  on  its  external  sar- 

(iice,  while  at  the  Bame  time   its  medullary 

canal  is  enlarged  by  absorption  from  within. 

A   ring  of  silver  or  platinum  put  round  the 

wing-bone   of   a    growing    pigeon,    becomes 

covered    with     new     bone      from     without, 

,  and    the   original   bone  included  within    it 

L  gets    tliinuer,    or,    according    to    Duhnmel, 

who  first  made  the  oiperitnont,    is  entirely 

[  removed,    so    that    the    ring    cornea    to    lie 

!  within  the  enlarged  medullary  oanaL 


HiddcT  pren   to   an   animal   along  wiLh    lu 
I  food,  tinge*  the  earlti  of  bone,  irhich,  acltng  as  a 
•ort  of  innnlast.  unilM  niili  uid  &icb  llie  colour- 
ing matler.      Kow,  tbat  part  of  iLe  bone  nliich 
;  it  most  recently  fonncd,  and  cipcciallj  thsl  jiirt 
whirh    ii  actually  depoiiud   during    the   admi- 
niflralioD  of  the  madder,  is   tinged   both   more 
'  fp^dil^  and  more  deoi'ly  llian  llic  older  part ; 
'  and,   ai   in   lbi«  wav   the   new   osseons   growth 
\  can   be  readily   diatin^i^bed   from  tlia  old,  ad- 
I  nntige  was   taken    of   tlie    fact    by    Duliatncl, 
I  and  afterwards  by  Hunter,  in  their  inqnirics   as   to   the  manner  In  which  bones 
r  [ncreaae  in  utt.     Bj  their  eiperimcoti  it  wan  shown  that  when  msdder  U  givaa 
[  lo   a   young  pig  for   some  weeks,  the   external    part   of   its  bones  Is  deeply  red- 
I  dened.  proving  that  the  new  tp«»coiifl  mailer  is  laid  on  at  llie  surrare  of  that  previaiislj 
'formed.    Again,  it  was  Tound  that  when  the  madder  viu  diBconliuncd  for  some  lima 
bcCore  the  animal  was  killed,  an  exterior  white  stratum  (the  la«t  formed)  appeared 
aboto  the  red  one,  whilst  the  internal  white  part,  which  was  situated  within  the  red, 


Pig.  LVIII.  — SCEPEBl  0811*1, 

LkTBR  rnoli  Tni  ExrssiirTT 
OP  TBI  Bust  SnAit  i.r  thi 
OsstrTnio  Tibu,  as  I'Iscbibui 
IK  TQ«  rrxi. 

The  cartilage  and  more  'ipca 
bonj  tiKue  have  been  Hr&|eJ  oS 
from  the  inside  of  llio  crusl,  ex- 
cept at  a,  where  a  dark  Bhads 
indicates  a  few  TerticaT  oaseens 
areulm  out  of  focus  and  iodintinell/ 
seen.  The  part  a,  b,  of  the  crust 
Li  oasified,  and  of  granular  aii;>eet ; 
between  f' and  e  are  t^ie  elearreticu- 
latjsl  bbrefl  iato  which  the  earthjr 
deposit  is  advsnc^ing.  Magnified 
ISO  diametera. 


■  HaltaTeget.  Statics.,  jtfa  edit.  p.  3iD  ;  Dabnmel  Mem.  de  FAcad.  des  Re.  171S  et 
,  arq.  Hunter  (reported  bj  Homet  in  Trans,  of  Scic.  for  Imp.  of  Med,  and  Chir.  Know- 
ledge, Tol.  ii. ;  alao  Calalrgue  of  Honterian  Mn^nm,  vol.  i.  p.  2lti.  Dohamel  was  led 
[  from  some  of  bis  eiperiments  to  infer  that  an  interstitial  eiangation  took  pluet  ni^ar  the 
'  coda  ;  bat  there  ia  »<nie  dnuH  left  ai  tc  the  precise  eircnm stances  of  the  eipetlmontB  in 
h  these  caae*.  Bulb  Hsioa  and  Duhamel,  in  eipiTimentingon  the  growing  tibia  nS  a  chicken, 
■etMTTcd  that  the  addition  of  new  bone  was  mnch  greater  at  (he  Dpper  end.  Dr, 
,  Bampbrj  Ihu  foond  that  in  the  feuiar  t1)e  elaiigatioo  ia  |<reater  at  (be  Ivua;  and  in  the 
I  bniocTus  at  the  y^per  end  of  tL*  shaft  (Med.  Cfair.  Trans,  vol.  iliv.). 
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tad   bad   b«en  formed  before  any   mnddoc  wu  giTen,  bad  bectmie  nncli  lhian»rj  | 
shawuig  that  ii1«orj)LioD  lAkcd  place  from  withia.     In  thia  lut  raodifiiTatioD  of  the  j 
experiment  also,  >a  noted  b;  Mr.  Hunter,  a  tranBToree  red  mark  a  otwerccd  near  the  j 
enda  of  the  bone,  beyond  whicb  tbey  are  wUile;  the  red  part,  indicating  the  growli 
in  loDglb  during  the  use  of  tbe  madder,  sod  the  while  bcvaad,  tbal  which  lias  taken  I 
place  eubsocgucnllf.—thua  ehoniug  tbal  Ibo   increase  in   lengtli  U  caused  bj  IhsJ 
addiiion  of  n£w  mailer  to  the  citrcmlliea.*     But  other  changes  take  place  in  thai 
bone.     Tbe  epacca  in  the  cancellated  atiuclare  become  enlarged,  aa  well   04  Uu  I 
medullary  canal,  by  absorption ;  wliiUt  in  other  parla  tlie  tissue  becomea  more  com- 1 
pact  by  larllier  deposit  on  the  inner  Burfaee  of  the  vascuhir  carltics.    The  sides  ol  Iha 
abaft  in  particular  aci{uire  greater  solidity  by  the  narrowing  of  the  Haver^in  canali,  { 
iritbin  which  tbe  la^cubu-  membrane  conlianes  to  deposit  freah  layers  of  bone ;  and  | 
niadder  administered  uhile  tliLi  prucees  ia  going  on,  colours  the  interior  and  recently-  I 
formed  laminn,  ao  that  in  a  croae  section  the  HaTcrsian  aiwrturci  appear  surrounded 
with  a  red  ring.    Lastly,  Tomes  and  De  Morgan  bare  shown  Ibat  in  bones  whicll 
have  acquired  their  full  size,  a  production  ot  oew  ayslema  of  Mareraiiui  lamellEB  con- 
linuei  throughout  life,  as  described  at  page  iciii. 

From  tbe  foregoing  account  it  is  evident  tbst  a  great  portion  of  a  long  boae  la  , 
farmed  independently  of  cartiluge.     Thoite  physiologiaU,  Ihorcfore.  ajjpear  to  bars 
teaaon  on  their  aide,  who  consider  tbe  pre-cuslence   of  Ibat  tissue  as  not  being  a  | 
neoeHary  condition  of  the  osaific  profeia,  and  who  regard  the  precuraorj  cartilage  of 
the  foetal  skeleton  in  Ihe  tight  of  a  temporary   eubitilute   for   bone,  and  also  aaJ 
affording  as  it  were  a  moald  of  doEnito  figure  and  of  aofl  but  yet  sulEciently  oon-j 
aiateut  malerial  in  which  Iho  osscona  tissue  may  be  at  first  deposited  and  auume  a 
tnilahlo  form.     In  ^t  Ibe  cartilage-cells  are  not  ossified,  and,  as  to  the  slender  walla 
of  tbe   primary  areoint  formed  by   caloiScAtion  of  Ibe  inleccclluliir  cartilaginoai 
EUatrii,  moat  of  them  are,  in  a  long  bone,  swept  away  by  absorption,  in  tbe  eicavation 
of  the  medullary  canal ;  so  that  Ihcy  can  only  remain— coated,  however,  and  obacured 
by  Bccondary  laminated  depoaiC — in  the  caneellai  ttrudnre  of  bones  which  begin  to 
ossify  in  cartilogcf 

The  time  of  commencement  of  oisification  in  the  diOerent  bones,  as  well  as  ths  i 
nnmber  and  mode  of  conjunelion  of  their  bony  nuclei,  are  subjcctg  that  belong  t«  j 
ipccial  anatomy.  It  may,  hoHovcr,  be  here  remarked  In  general,  that  the  commence-  j 
ment  of  oasifitalion  docs  not  In  all  cases  follow  the  order  in  which  the  honti  apptar  I 
Ln  llieir  soft  or  cartilaginous  slate.  The  vcrtebnu,  for  iUElance,  appear  as  carlilagea  1 
liefore  (here  is  any  trace  of  the  clavicle. -yet  oesibcallon  begins  in  tbe  bitter  sooner  ] 
than  in  any  other  bone  of  the  skeleton.  The  lime  when  it  commences  in  tbe  claricltt,  | 
and  ccin»e(|ucnlly  (he  dale  of  tbe  first  ossifi^iion  in  the  akelckm,  is  referred  by  soma  { 
to  the  seventh  week  of  iulra-nterino  life;  others  a*iigQ  a  considerably  earlier  period [-i 
but  owing  to  tbe  uncertainty  thai  prevails  as  to  the  uge  of  curly  embryos,  the  dates  | 
of  commencing  ossification  in  the  carlical  bones  cannot  be  given  with  precision. 

In  r^ard  lo  the  number  and  arrangement  of  the  nuclei,  the  following  general  facU 
may  bo  atatcd  :^1.  In  the  long  bones  there  is  one  centre  of  osalli cation  in  tbe  middle, 
and  the  ends  are  for  the  most  part  ossified  from  separate  nuclei ;  whilst  a  layer  of 
cartilage  remains  interposed  until  the  bone  boa  nearly  attained  its  full  length.  By 
this  means  the  bone  ia  indurated  in  the  parts  where  strength  ia  most  required,  whilst 
lla  longiluilinal  growth  is  facilitated.      2.  The  larger  foramiaa  and  cavities  of  the 


*  M.  Plonrens  has  repeated  and  varied  these  eipoiimeota,  and  represMited  the  renilU 
in  beautiful  delineations.      Keaherabes  sar  le  Dfiveloppemeal  des  Us  el  des  DenU.     Paris, 

t  Meahilt,  in  1736,  ninlotaiDed  that  the  cartilage  is  "entirely  deslmyed  ;"  he  thera- 
foro  cgnaidered  il  to  bo  a  mere  tenipornry  sulistilute  ;  bnt  the  steps  of  the  prooMB  of  I 
ioftaeartilaginuus  OBaificalioa  as  now  trucvd  uith  the  aid  a(  tbe  luieroHope  were  un- 
known lo  him.  The  view  staled  in  the  U-xt,  together  with  moat  of  the  fairla  adduced  in 
■nppart  of  it,  waa  psbliahed  in  tbe  hflb  ediiion  of  tliia  work  in  lSi6,  bat,  nolwilh- 
•tanding  ths  comprehensive  resenrehes  of  firu^.h,  by  wbieh  le  was  led  to  the  B.ime  opinion 
(Denks.  d.  SchweiU.  natnrf.  Qeaells.  165i).  it  met  with  litlle  noliao,  and  rrubably  Icaa 
anient,  until  the  auljerl  was  treated  of  in  a  special  memoir  by  the  Iat«  H.  HllQer  (Zeila. 
(Ur  wisaenscb.  Zool,  vol,  ii.,  135BI,  lo  whom  the  doctrine  in  its  modeni  shape  is  now 
evmnunly  aaoribed. 


MUSCULAR  TISSUE.  c.v 

tlkBleton  are  far  Uie  moit  piui  forcned  hj  the  junctioa  ot  Iwo,  btil  more  geDentlf  of 
I  Uuee  or  more  nuclei  round  ihe  apenure  or  iocluilcil  Sparc.  The  vettsbral  rioga,  the 
rMcetsbntuip,  the  oi^cfpilal  foramen,  aad  the  cnnium  itwlf,  are  illuslrntiona  o!  thU. 
lit  u  euj  to  conueire  ihal  io  Uiia  waj-  the  ready  aad  eqoalile  eDlaj^CBieal  of  each 
Ittrities  and  Bpertaies  is  provided  far.  3.  Bono  of  a  complex  fignie,  like  the  ver- 
Itebre,  hare  iuubIIj-  mui;  nuclei ;  but  the  convene  is  not  alwaja  Iroc.  4.  We  ean 
Pficqaently  connect  the  number  b{  audei  Bith  the  principle  of  uniformity  of  type  on 
tkieli  the  iketetoD  oi  rcitebrated  nnimali  is  eonttruplpd.  Thus  Ihe  (ypiral  form  of 
[the  iternum  Bcema  to  be  that  oCn  geriea  of  diatinot  biinca,  one  jitaoed  between  each 
I  pur  of  ritig  in  froot,  ua  the  vcrlGbne  are  behind,  and  this  it  its  permanent  condition 
Ein  many  <|aiidnipcdj.     In  man  it  conrortn^  lo  the  arcbctyiie  in  ila  mode  of  fonuation, 

L  BO  tar  aa  it  is  osailivd  from  several  centre*,  and  for  wme  lime  coniiata  of  scvenl 
Epleces;  but,  lo  »uil  the  fabric  of  the  human  tboraz,  thute  al  laiL  Mmlesce  one  with 
{another,  and  are  leducvd  in  nnmbci  to  three. 

In  the  reunion  of  fractured  bones,  oumua  matter  U  formed  between  and  around 
lUte  broken  ends,  connecting  tbem  firmly  together :  and  when  a  j'ortiDn  of  bone  dies, 
happens  in  neoroeia,  a  gtowth  of  new  bone  very  generally  taken  phice  to  a  grenlor 
lesa  Client,  and  the  dead  jiart  is  thrown  off.     The  aevetiLl  slcps  of  the  jiiaccns  of 

•tonition  in  these  instances  ore  so  fully  deAcribcd  In  works  on  Surgkal  I'athology, 
[tlut  it  is  unncceaaory  lo  add  to  the  leoglii  of  this  cliBplet  by  iaLroduelng  an  acconnt 
[ef  ihem  ben. 


MUSCULAR  TISSUE. 

The  muscular  tiiigue  is  that  hy  tneoua  of  which  the  actirc  movemeuts  of 

I  the  body  are  produced.      It  coustfita  of  fine  fibres,  wbicli  are  for  the  most 

[part  collected  into   distinct  orgaua  c&lli^  muiicles,  and   in  this   form   it  i» 

1  familiarly  known  as  the  flash   of  auitnala.      Those   fibres  are  nlao  dicposod 

I  round  the  fidaB  of  cavities  and  between  the  ooata  of  liollow  yiscera,  forming 

I  Blmta  of  greater  or   lata  thickuesa.      The  muaoalor  fibrca  are  endowed  with 

[eontraclilily,  a  remarkable  and   characteristic  property,  by  virtue  of  whiuh 

shrink  or  oontraot  more  or  less  rapidly  under  the  influi'lice  of  certain 

[osOBes  which   are  capable  of  exciting   or  calling   into  play  the  property  in 

I  question,  and  which  are  therefore  named  Mimiili,      A  large  class  of  musclea, 

!  eompreheoding    those   of    locomotion,    respiration,    eiprcaaion,    and    aome 

others,  are  excited  by  the  ittmulua  of  the  will,  or  rolitiou,  acting  on  them 

[through  the   nerves;    these    are   thcreforu   named    "  voluutniy    muscles," 

although   some  of  them  habitually,   and  all  oocasioDally,  act  also  in   obe- 

dienoo  to  other  stimuli      There  ore  other  muscles  or  muscular  flbies  which 

I  are  entirely  withdrawa  from  the   control   of  the  will,  sucli   as  those  of  the 

I  heart  and  intestinal  canal,  and  thos«  aru  accordingly  named   "involuntary." 

f  These  two  classes  of  muscles  dilTor  not  only  in  tUo  mode  in  which  they 

are  excited  to  act,  but  also  to  a  certain  extent  in  their  anatomical  charac- 

t«n ;  and  on  this  aci.'ount  we  ahull  consider  the  atruotuFO  of  each  class 

•qiarately, 

Qf  the  itmetart  of  roduiittri/  miiscfM.^— Tlie  voluntary  muscular  fibres 
are  for  the  most  part  gathered  into  distinct  masses  or  musclea  of  various 
>ii»s  and  shapes,  but  most  genemlly  of  an  oblong  form,  and  furjiished  with 
teodoas  at  either  extremity,  by  which  they  are  fixed  to  the  bones. 

The  two  attached  extremities  of  a  muscle  are  named,  in  anatomical  de- 
scriptions, its  origin  and  insertion, — tho  former  term  being  usiiaMy  applied 
to  the  attachment  which  is  considered  to  be  most  fixed,  although  the  ride 
caDAot  be  always  applied  strictly.  The  fleshy  part  is  named  the  belly, 
which  in  some  cases  ia  interrupted  in  the  middle  or  divided  into  two  by 
a  kiudon,  and  then  the  muscle  ia  said  to  be  biveutral  or  digastrio ;   on 


Fi^  UZ.— A,  SmtiA,  Tamxmm  or  Mcku^  xtTEmu.  an :  K  t>m  uwg  mrann^ 
5  Buxxm^  «waiBS«  i*  u«a>a  ax*  ssuua  Fuoccu.  ana  ti  i  Tkasstuo 
Bmmom. 

Fig.  IX— A  nv  Ml— 111  Wuaaa,  him  mv  w  a  i«*u  ?iKKeu^  bicklt 
a,adTwwqH,t^aaa;  4  >  Ikn  ipGt  ata  b  iWk. 

11m  BiHCBkr  ifam  i«  eelketal  into  pMkata  «  bBailw,  of  gnafar  or 
IcM  tliMi»M,  iMHMi  ftidrali  or  bovti  (^  ux.),  ami  ib»  fibcw  th«mnl«M 
cOMNt  of  mod  Gnsr  tfcwJi,  raiUa  br  tb«  «id  of  As  Bicraacopa,  whieh 
■n  tensad  ■BKolar  fib— t^  ibcilto  <v  filmb  (fig.  UL, «).  The  fibrila 
ran  panUel  with  each  other  in  the  fibni,  and  the  fibten  are  panllel  in  tha 
twciealiMid  the  baeiculiezteadooDtuiaoailrbvmcBe  ternunal  tandoo  to  Um 
otlMr,  BDleaa  in  thoaa  hmtmrw.  like  the  recttu  mnscte  of  th«  athlomeD 
■ad  Um  dig^^itric  of  tbe  iaferior  tps '■'!<«,  in  vhich  the  tlcahy  part  u  inler- 
ruptfd  by  interposed  tendinou*  tttme.  The  ^sciculi  also  very  generally 
mn  parallel,  an'l  altboogh  in  many  instaiioea  they  conrer^ge  towanl*  their 
teodinoii*  attKbnient  vith  rarioas  degrees  of  inctination,  yet  in  the  Tolna- 
tary  tniuclei  they  do  not  int«[la«e  with  one  another. 

JSUoU. — An  oatward  ioTMtment  or  iheath  of  areblar  tiasae  (loinetioiea 
satned  perimyiiHtn)  nirroimda  the  uitire  rouade,  and  aend*  partitiotu  in- 
wards betirv«a  the  focct^ali  ;  fDmiahing  to  each  of  ihem  a  speciJ  sheath. 
Tbo  areoUr  tuwae  bxtenda  also  between  the  fibre*,  but  does  not  afford  to 
eiLoh  a  crotinuoua  iiiTesltnent,  and  therefore  cannot  bj  said  to  form  aheatlia 
fur  tbi^ni.  Erary  fibre,  it  is  true,  has  a  tabular  sheath  ;  but  Uiia,  as  wdl 
be  art<:r«ard)  explained,  ia  not  derived  from  the  areolar  tissae.  The  tUaue 
tit  the  abcAtb  U  conipo»«d  of  elastic  (yellow)  aa  well  ai  of  white  fibres  ;  but 
the  elantia  elenient  is  found  principidly  in  ita  investing  (as  dlstinaidshed 
from  it"  ponelratiliK)  portion.  TUo  chief  uses  of  the  areoUr  tissue  are  to 
coDiiect  the  fibrea  and  fasdcnli  together,  and  to  conduct  and  eupport  the 
bloo-lTMiwU  and  nervei  in  their  rainificatioos  between  these  parts.  The 
rvlati  different  tubdivisiniiB  of  a  muscle  to  each  other,  as  wall 

aa  Ih*  faaciculi  and  fibres,  ia  well  ahowii  by  k  trausveiM 

•nd  tx.). 


FASCICULI.  cxvLi 

Pateiouii. — The  foaaicnli  are  of  a.  prianuttic  figure,  and  thair  aeotioua  have 
thsrefoTA  an  angular  oatline.  Tha  number  of  fibres  of  which  they  coimtt 
vari«i,  ao  that  they  differ  in  thicknesB,  and  a  large  foacicalus  may  be  divtBible 
into  two  or  three  orden  of  Bnccesaivelj  ainaller  bundle*,  but  of  do  regularly 
diminiifaiiig  magnitude.  Soma  muacles  have  large,  others  only  amalt  faaci- 
enli  ;  and  the  ooane  or  fine  taxtnre  of  a  muscle,  aa  recognised  by  the 
dinector,  depends  on  this  dranmEtance.  The  length  of  tha  fasciculi  is  not 
always  proportioned  to  the  length  of  the  muscle,  but  depenils  on  the  amuga- 
meiit  of  the  tendons  to  which  their  eitramities  are  attached.  When  the 
tendons  are  limited  to  the  ends  of  a  long  muscle,  aa  in  the  sartoriuH,  tha 
&acicnli,  haviug  to  pass  from  one  exbemity  to  the  other,  are  of  great  length  ; 
but  a  long  masele  may  be  made  up  of  a  sarias  of  short  fasciculi  attached 
obliquely  to  one  or  both  sides  of  a  teudon,  which  adrancea  some  nay  upon 
the  aarface  or  into  the  midst  of  the  fleshy  part,  aa  in  the  instance  of  the 
rectus  muacle  of  the  thigh,  and  the  tibialis  posticus.  Muaclea  of  the  kind 
last  referred  to  are  named  "peoniform,"  from  their  resemblance  to  the 
plume  of  a  feather,  and  other  modifications  of  the  arrangement,  which  can 
be  readily  oonceived,  are  named  "  aemi-penniform  "  and  "  compound  penni' 
form."  Many  short  fitscienli  connected  thua  to  a  long  tendon,  produce  by 
their  combined  operation  a  more  powerful  effect  than  a  few  fasciculi  rnnning 
nearly  the  whole  length  of  the  muscle  ;  bnt  by  the  latter  arrangement  the 
extent  of  motion  is  greater,  for  the  points  of  attachment  are  moTed  throngh 
a  longer  space. 

Fibres  ;  Iheir  figurt  and  ni«(uur«menf. — In  shape  the  fibres  are  cylindrical, 
or  prismatic,  and  in  the  latter  case  often  with  some  rounded  surfaces  and 
angles.  Their  size  is  tolerably  uniform,  although  fi:brea  occur  here  and  there 
in  a  mnacle  which  differ  greatly  iu  sice  ftwa  the  prerailing  standard.  Mr. 
Bowman  gaye  the  average  diameter  in  the  male  at  -j^-^  and  in  the  female 
at  -^^  of  an  inch.  According  to  later  measarements  by  Kolliker  in 
different  regions  of  the  body,  the  prevailing  eiie  of  the  fibres  in  the  mosolea 
of  the  bimk  and  limbs  is  from  -^-^  to  jj^  of  an  inch,  but  is  less  in 
thooe  of  the  head,  especially  in  the  fkcial  muscles,  in  which  be  found  the 
diameter  to  range  from  -y^g  down  to  -j^-g  of  an  inch. 

Ctou  (trtpei, — When  viewed  by  transmitted  light  with  a  sufficiently  high 
power  of  the  microscope,  the  fibres,  which  are  then  clear  and  pellucid  in 
aspect,  appear  marked  with  fine  parallel  stripes  or  bands  paaaing  across  them 
directly  or  somewhat  obliquely  with  great  regularity  (figs.  UL  and  lxi.  a). 
Tha  stripes  aie  commonly  said  to  be  dark,  with  light  intervals  ;  bnt  it  is 
probably  more  correct  to  apeak  of  both  light  and  dark  stripes  which  alter- 
nately cross  the  fibre.  It  must,  however,  be  remembered  that  the  Hubstance 
of  the  fibre  is  quite  translncent,  and,  by  changing  the  focus,  the  stripea 
wiiich  at  first  appeared  dark  become  light,  and  the  previously  light  ones  are 
BOW  daric  In  what  may  be  oonaidered  the  definite  or  true  focus,  the  dark 
and  light  stripes  are  nearly  of  eqnal  breadth,  snd  then  also  may  be  seen, 
very  generally  bnt  not  in  all  cases,  a  fine  dark  line  passing  along  the  middle 
of  the  light  stripe  and  dividing  it  into  two  (fig.  lxl  a).  This  intermediate 
line  when  closely  examined  appears  to  be  a  row  of  dark  points.  About 
eight  or  nine  durk  and  as  many  light  stripes  may  be  counted  in  tha  length 
■f^  of  -j-^gxf  "^  '°  inch,  which  would  give  about  i-T^im  '"^^  '^  *^^  breadth 
of  each.  Bnt  whilst  this  may  be  assigned  aa  their  usual  breadth,  they  are 
in  different  parts  found  to  be  much  narrower,  so  that  not  nnfrequently  tbay 
are  double  the  above  number  in  an  equal  space.  This  closer  approxima- 
tion may  generally  be  noticed  in  thicker  and  apparently  contracted  paiti 
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of  the  Gbrei,  but  it  is  by  no  moana  confiiioJ  to  such  parts.  Tbis  cro«t* 
■tripeil  BppeaTftnce,  nhicli  is  moat  b^aulifiil  aad  chara£t«iistie,  it  fuund  in  all 
the  Toluutnrf  muscles  ;  but  it  is  not  altoi^vther  eouGQe<l  to  tliem,  for  it  li 
teen  in  tbe  fibres  of  the  heart,  wliict  ia  a  strictly  iuvoluotaiy  organ  :  itriped 
6breH  are  alao  found  in  the  pharynx  and  Qppor  part  of  tbo  jriiUet,  iu  th« 
rausdea  of  tbe  internal  ear,  and  those  of  the  urethra,  puts  which  are  not 
Tuitler  the  direct  control  of  tbe  wilL 

Slmetare  0/  the  fibrti. — A  muscalar  fibre  may  be  laid  to  conaist  of  a  luge 
nomber  of  extromely  &ue  fiUmoota  or  fibrils  tnolmed  in  »  tobuLir  ilmtth. 
Thb,  tbe  proper  ahoath  of  tbe  fibre,  ia  named  sarfc-ltmma  or  myolemma. 
It  ooDEbtB  of  tran.'ipareut  and  apparently  homogeneous  membrane  agreeing 

in   chemical  characten 
Fig.  Un.  with  einstia  ti»ine,  and, 

being  comparatively 
tough,  will  Bometimea 
remain  entire  when 
the  included  fibrils  are 
ruptured  by  itrotduD^; 
the  fibre,  as  repreaeoWl 
in  tig.  LxiL  In  tliis 
way  its  existenoe  may 
be  demoDRtrsted  ;  and 
it  ia  especially  wtll 
Beeu  in  fish  and  other 
animals  which  have 
large  fibres,  for  iu 
these  it  ia  tliicker  nud 
Btronger.  It  may  abo 
be  well  shown  in  fresh 
muscular  fibres  from 
the  frog,  by  exposing 
them  to  water  under 
the  microscope.  Tbe 
fluid  ia  imbibed  and 
then  collects  botwccu 
the  BubstanoQ  of  the 
fibre  and  ita  sheatU  so 
as  to  separate  the  mem- 
brane and  make  it 
apjiaient.  At  the  HUno 
time,  as  regards  mam- 
malian mnscles,  it  mu«t 
be  admitted  that  it  is  not  always  easy  to  bring  tbe  sarcolomma  distinctly 
into  view. 

Fibrili,  —  Linos  and  BasurcB  are  Bometimos  soon  running  lengthwise  in  tbe 
substance  of  the  fibres,  and  indicating  their  fibrillar  structure,  as  iu  some 
of  tboBe  reprcaontod  in  fig.  lx.  ;  and  when  these  longitudinal  liuM  are  wvll 
marked,  tbe  traiiaverse  atria  are  comparatively  indistinct.  In  a  tbia  ttans- 
Terse  leotion  the  eudit  of  the  fibrils  may  be  seen,  when  highly  mogniGod,  as 
small  dots  or  pointa,  which  occupy  the  whole  sectional  area  of  Ibe  fibre, 
■howing  plainly  that  tbo  latter  is  cot  hollow,  oa  has  sometimes  been  main- 
tained, but  possesses  tbe  same  fibrillar  ntructure  throughout  its  whole  thiok- 
uess.     The  fibrils  are  closely  oonnocted  together  iu  the  fibre  by  an  inter- 


Fig.  LXr.    A.   FoHTios  or  x  Mmnvu-BitXD  TIuhas  Mdb- 
cuLin  FinnE,  HAaNtriEii  heiult  SOD  kiiiibtbiib. 

B,  Stparaled  Imndtti  of  Fibrilj,  equiJlj  magnifiei).  a,  a, 
larger,  and  b,  b,  nmallcr  colkcLi"tis  ;  C,  alill  nnsller ;  d,  d. 
tbo  (irallcit  whieh  eonld  be  delncbed,  posaiblj  repmestiiig 
a  single  Mrin  of  sarcoiu  clomsata. 
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uediste  pdlactd  inbttMiM  in  very  Bparing  qaautit^  ;  tliej  may  be  putisUy 
Hpsrated  and  iprMid  out  hy  breaking  sorow  a  fibre,  and  gently  bntising 
the  broken  end,  aa  at  e  (%  lx.},  or  bj  splitting  ap  id  anbatanoe  irith 
line  needle*  ;  and  the  aeparation  ia  facilitated  by  prerioiu  imn^fton  of  the 
mnaole  for  Mmw  tuns  in  aloohot  or  in  ^ 

«  weak    aolatwn    of    chromic  acid,  Pig.  LXII. 

lAieb  mtbor  atrangtbena  the  fibrili, 
or,  bj  aetiug  on  the  uniting  Bubstance, 
waakena  their  latoal  oohedon.  Bnt 
riiilat  in  thia  wajr  the  fibrillar  itmO' 
tore  ii  made  apparent,  and  the  fibte 
may  be  split  np  into  fine  bondiea  or 
akeina  of  fibrila  (fig.  lxl  b),  and 
thicada    apparently    unglo   may    be 

detsehed,  yet  it  ii  by  no  means  easy  to  lay  when  vro  thna  arrive  at  an 
inmlated  ultimate  fibiiL  A  Uiread  ao  separated  (fig.  lxl  b,  c)  when  viewed  in 
proper  focna  with  a  nugnifyiog  power  of  400  ot  600,  appears  to  oonsiat  of 
a  row  of  dark  quodran^r^ilu-  puticlea,  named  lareout  eUnttnU  by  Mr.  Bow- 
man, with  bri^t  interr&lB  between  them,  aa  if  they  were  oonuected  by  aome 
pellodd  anbatanee  of  leu  refraotive  power.  For  Uie  moat  part  also  a  dark 
line  may  be  diacovered  paiaing  aoroai  the  middle  of  each  bright  ipace.  I 
am  diiposod,  however,  to  think  that  the  filaments  thna  described  oonsist  of 
more  than  one  olUmatA  fibril  ;  for  I  have  now  and  then  seen  in  specimen!  of 
haman.  mnade  treated  with  ohromio  add,  a  finer  filament  (as  at  d,  &g.  uu.) 
lying  alongside  one  or  more  of  those  above  described,  and,  whether  itself  an 
nltimata  filnl  or  not,  ahowing  at  least  that  those  with  the  qnailrangular 
partidea  are  oomposite.  In  such  a  fine  fibril  the  dark  sarcoua  elementa, 
whilat  agie^g  in  length  vith  those  alongside,  are  alender,  rod-ihaped,  or 
linear  in  figure  ;  and  in  the  middle  of  the  bright  intervals  between  them 
there  ia  a  dark  point.  In  short  the  fibril  looks  like  a  line  regularly  broken 
at  ahort  distanoea,  with  a  dot  in  each  of  the  breaks.  From  this  it  may  bo 
inftrrad  that  the  greater  breadth  of  the  quadrangular  particlea  is  earned  by 
the  lateialapposiliou  of  several  rod-shaped  particles  ;  sud  it  is  plain  that  the 
appearance  of  a  dark  line  in  the  bright  interval  >«  produced  by  a  transverse 
range  of  the  intervening  dots. 

ThlsBccoont  correspondi  verymach  with  what  ia  seen  on  a  larger  scale  iathe  mni- 
cnlar  fibres  of  iiuects,  b;  which  I  do  not  mean  the  fine,  nstoratly  geparated,  Gbrei  of 
the  thoiBcie  mnseles,  aometjmes  taken  for  fibrils,  bat  the  larger  fibres,  in  which  fibrils 
anaweting  to  the  above  devcriptian  are  readil;  separable.  In  these,  tbe  rsther  long 
n>d.ihqted  larcons  elementa,  of  which  Ibe  fibrils  consist,  give  a  Sated  cbaraoter  to 
the  broad  cross  stripea  or  bands  which,  b;  matnal  spposilioa,  they  produce  in  tbt 
fibre  (fig.  luii). 

The  intermediate  dotted  line  was  long  unce  noUeed  by  Bti^k  and  Hulej,  and  waa 
eonndeicd  bj  tbem  to  be  produced,  most  probably,  by  the  interposition  of  a  row  of 
mlnote  saroona  elements ;  but,  as  they  justly  observe,  it  is  not  invariably  present 

Cmws  <rf  tkt  Mlripet,  and  eUavagt  into  diikt. — When  the  fibrillte  lie  nndis- 
toibed  in  the  fibre,  the  elementary  particles  of  ooUateral  fibrila  are  aitnated 
in  the  same  tranavene  plane,  and  it  b  to  this  lateral  coaptation  of  the 
particles  that  the  transverse  striping  of  the  fibre  ia  due.  (See  fig.  uciv.) 
Accordingly,  the  cross  stripes  are  not  confined  to  the  surface  of  the  fibre, 
hot  may  be  seen  throughout  its  entire  thickness  on  successively  deepening 
tlM  focus  of  the  microscope.  The  fibres,  moreover,  when  treated  with 
Mitain  reagent  («nch  as  very  dilnte  hydrochloric  add),  show  a  tendea^  to 
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cleavo  jicross  in  a  direction  parallel  to  these  stripes,  nn  J  even  lireaV  np  inta 

transvent*>lates  or  disks,  which  are  formed  by  the  lateral  cohesion  "f  tb* 

particles  0»ijftcciit  fibriU.     To  make  up  such  a  disk,  therefore,  •»«IT  fibril 

contribute!^^(irticle,   wliich  aeparatoa  from  those  of  its  own  fibril,  bat 

^^  here*  with  iU  H' 

Fig.  Lxm. 

B  A 


boun  oa  either 
and  this  with  per- 
fect regularity, 
deod,  Mr.  Bo' 
conctiiTes  that 
Bubdirision  of  afi! 
into  fibriOa 
merely  a  pheoome- 
non  of  the  uuu 
kind,  only  of  mora 
common  oocnrrenoe, 
tha  oloavago  in  ths 
]att«r  case  tikinj 
place  longitudinally 
inrtead    of     tiaui- 

Fig. 


Fiji.    LXIIL    A. — PonTiov   o*    a    (kathir    skill    siteei) 
Ml'sodlab   FiDiiE,    raou    a   Vatkh    Beitli,    XAOMritn 

730  lltiaETERS. 

a,  a,  dark  croaa  baoda  fonDCcl  bj  the  Hppodtifin  of  ileiidBr 
rod'ahaped  urcuas  elnoeaU;  b,  b,  light  etripei  with  inl«r- 
mcfliate  line  of  dark  apeckt ;  at  u',  a',  inclined  poalion  of  r»ds, 
u  ben  and  tli«ra  Ken.  B,  a  delaelied  buuiiU  0/  Jibrilt 
eqiinlly  mngnilicd.  On  ooe  eidu  an  apparently  dugls  Mri«*  of 
elungiitcd  bkou  eUmentSi  with  istarmediata  doli^  puaibly  a 
■ingle  fibril. 


pi«.  Lxnr.  ^^ 
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Teraely :  ai  iiimtln 
ly,  ho  enonilan  thai 
the  filirillte  hav*  no 
eiifltcDce  as  such  in  the  fibre,  any  more  than  the  disks  ;  but  that  liath  lb« 
cue  and  the  othur  owe  their  origin  to  the  regular  amtngemont  of  lb* 
pailicles  of  Ibo  fibre  loiiKitudiually  and  trauaverady,  whereby,  on  the  appli- 
cation of  a  suvpriug  force,  it  cleavea  in  the  one  or  in  the  other  direction  inte 
regnlar  segmenta. 

Wbilo  toma  can*lder  that  the  Gbrili  are  eoinpaMd  thraushnut  nf  llig  aamc  ratataDM, 
and  thai  the  altornition  ot  dark  and  tigbt  purtiou  ii  due  lo  uatm[i>iriiint  tnodUkik 
lioni  r>r  it.  olhen  Ivllcvi;  llinl  ilic  ligbt  anil  ilark  \'ult  iJifTcr  eHcaLiallj  in  natsni 
Id  proof  ot  thin  Drtltke  aililufpi  .ilmerraliiins  to  tbiiw  lluit  the  lUrk  pane,  or  ■uniii 
•lementi,  doublf  rrfract  the  light  (or  an  -'auiutTopic"i,  wbilai  the  inlameillau 
light  aolwlanoa  ta  ungly  rDfnKtiru  ("  isolmpio  "),  )[oi««Ter,  u  the  lamlDS  •4iBillU 
and  the  dark  atrip**  fornieil  by  Ihcm  are  vuiahl*  In  bm  and  poaiiinn — Ike  alilpM 
Lclog  somclitnea  broad  and  widely  apait.al  other  lliiicn  narm*  and  dowr  li^sltnt^— 
Brllcke  Infen  that  the  dork,  doablj  rEfracll)iE<  or  anisotrapic  nulMlanec  eoiui*U  of  aa 
•ggn>^atl"n  <if  iiiidi-tlngulahaMy  niinnle,  doublj^rerndinR  molrenica,  named  liy  him 
liimlvirliiift.  tiabnldcd  In  llio  laotmple  mailer ;  whli'h,  by  nrDiipitig  top'thei  la 
variiiut  uumliera  and  model, ^<ro  Hm  to  the  Tariatloni  la  tli«  ■[*«,  flRnici.  and aiwigB- 
meat  uf  the  wroMM  •loMnla.    In  reference  lo  thla  view  I  ma;  ob»vt  that  while  U 
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i  fsay  to  B«e  tbat  the  mUBCulnr  fibres  are  doubly  refmctire,  and  while  tlie  light  and 
1  dark  jwrts  modl  probnldy  diflur  in  cprtain  ph^'skal  and  vlicmifnl  iirogiGrtAB,  it  ia  not 
|.>o  i-le&rijr  made  oat  tbat  Uie  dooblj  re&acling  property  i^  confined  to  tb^pie  of  them. 


operas, 
itbAiG 


Fig.  LXV. 


NueUi,  oi'  inu»ffc-eorp)(wrto.— -A  Dumber  of  pale,  fiuply  PEaulur,  aoal 
^4X>rpugclea,  resembiicg  cul^uuclui,  ore  found  ia  the  fibres.  In  manunalian 
muBclca  they  lie  upon  tbe  inner  surface  of  the  aarculemma,  but  in  froga  tliey 
ftre  distributed  through  the  substance  of  the  dbre  (fig.  lxv.).  These  have 
been  supposed  to  be  connected  with  the 
growth  and  nutrition  of  the  muscle.  They 
.ire  obvious  in  the  f(otus  some  time  before 
birth,  but  afterwards  the  addition  of  acetic 
acid  is  osunDy  required  in  order  to  render 
them  visible.  They  are  probably  nudei  per- 
taining to  the  elongated  cells  in  which  the 
Eub*tauce  of  the  fibrus  ia  originally  de- 
veloped ;  and  a  small  aiDouut  of  granular 
matter  which  is  not  uneomuiooly  collected 
around  the  m  haa  been  regarded  as  a  remnant 
of  the  fonu^tiTe  protoplasm.  Other  cor- 
puscles, mostly  fusiform,  but  varying  in 
(.bape,  and  having  the  ohiuacter  of  con- 
uective-tinsue  corpuscles,  lie  hero  and  there 
ODtside  the  sorcolemma,  and  doubtJes4  be- 
long to  the  interposed  connective  tissue. 

InUratitial  granules.  —  Different  obser- 
ver*, and  cnpecially  K511iker,  hnre  described 
fine  granules  disputed  iu  rows  between  the 
fibrils  or  sumller  bundles  of  fibrils,  as  of 
frequent  occurrence  in  the  muscular  fibres 
of  man  and  animals  (fig.  lxvi.).  They 
have  been  especially  Dot«Kl  in  the  heart, 
and  although  they  do  not  naturally  show  the  characters  of  fat,  it  has  been 
presumed  tbat  they  rnay  by  conversion  give  riae  to  the  fatty  degeneration 
of  muscular  tisaue.  I  must  confess  that  1  have  not  been  able  to  perceive 
these  grannies  in  healthy  bninnn  voluntary  muscle. 

Ltiigth  and  tiidittf/  of  the  fibres. — The  Hhres  composing  a  muscle  are  of 
limited  length,  not  exceeding  one  inch  and  a  half ;  and  accordingly  in  a  long 
fiuciculus  a  fibre  does  not  reach  from  one  tendinous  .ittachmeut  to  the  other, 
but  ends  with  a  tapering  pointed  extremity,  invested  with  its  sarcolemma, 
and  cohering  with  neighboariug  fibres.  Unless  when  either  ia  fixed  to  a 
tendon,  both  extremities  of  the  fibre  terminate  in  the  way  described,  so 
that  it  has  a  long  fusiform  ahape. 

Branchtd  fibra. — Generally  speaking,  the  fibres  neither  divide  nor  anaa- 
tomose  ;  but  tim  rule  ia  not  without  exception.  Branched  and  anaatuuiosiug 
fibres  are  oouitnou  in  the  heart  (fig.  LXXll.)  ;  iu  the  tongue  of  the  frog  the 
muiculai  fibres  (fig.  I.XVIL )  as  they  ap[iroach  the  surface  divide  into 
uumerous  but  nut  anastomosing  branches,  by  which  thoy  are  attached  to  the 
uod«r  surface  of  the  niucuuB  lucnibrane.  Tlie  same  thing  has  also  beun 
leea  in  the  tongue  of  uiau  and  many  other  aniniala  ;  and  the  fibres  of  the 
facial  raoacles  of  maiDUiali  have  betu  shown  by  Buxk  and  Huxley  to  divide 
I  a  almilar  maiiuur  where  they  fix  thouselvcs  to  the  ekiu. 

Connection  with  Undon». — Aooording  to  Profesuor  KOlIiker  the  mode  of 


Fig.    LXV. — A   pRud's  MuscsiLAa 

FlBHE       TRtlTHD       WITH      AOETIO 

Acin,    uiu.iiriED     350     bum. 
(from  KiilEilEur). 

The  nuclei  are  Ptoinewhat  shmnk, 
luterstitinl  granules  in  lungituiliiial 
TOWS,  hem  and  Ibere,  but  these  are 
moatly  imiistmct  from  comprtsiiion, 
aad  aii|i«sr  as  mere  lines. 
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conneotioD  diflore  vhoa  the  muECuIur  fibres  are  coutiDQcms  in  a  direct  line 
with  th(M«  of  the  lendon  from  that  whicli  is  observed  nben  the  former  join 
the  latter  At  a  more  or  lest  acute  angle.  Id  tlie  first  case,  the  two  ar« 
directly  ooS^uous,  the  muscular  fibre  being  distiaj^ieb/ible  from  that  of 
tho  fibrous  liisue  by  its  strintiou  alone.  lu  the  second  case,  the  muscular 
fibres  termiuate  in   conical  processes,  which  are  received  in  oorrespooding 


Pig.  Lrvi. 


Fig.  LXVU. 


Pig.  LXTL— Fsoa'g  MDaaiii.iii  Piriie,  soowixa  Trtehbtitiii.  UaiscLU,  Hianmb 
350  iniM.  (from  Kiillikcr). 

Fig,  LXTII. — A  BiuscDED  MoscctiK  Fibkr  riti>M  tui  Fsoa'a  Tovon,  luamnni 
3S0  Diu.  (froia  KUIUker). 

depreraions  of  the  tendinous  structure,  to  whicli  they  cling  ;  the  oonnective 
tissue  of  the  one  boio^  continuous  with  that  of  the  other.  Weiamann,  wha 
adopts  tills  view  on  later  ol^ervntiouB  of  his  own,  states  that  the  saroo- 
lemma  surrounds  the  etids  of  the  libres,  which  art!  not  continuous  with  but 
nUier,  as  it  wore,  demented  to  tho  teudou.  Mr.  Ellin,  on  the  other  hand, 
dosotibes  the  connection  of  striated  muscle  with  teudon  as  taking  place  in 
nil  ciises  is  the  following  manner.  ^Vhen  a  muscular  fibre  is  about  to  end 
in  a  tendon,  its  component  fibrils  are  collected  into  bundles  of  diU'eront 
lengths  and  sixes  like  the  roots  of  «  tree.  Around  eooh  bundle  tendinous 
tiuiue  is  ooUectcd,  forming  a  sheath  which  appears  graduiUIj  to  oeose  as  it  is 
continued  backwards  on  the  undivided  fibre.  The  muscular  fibrils  of  a 
bundle  in  approaching  the  tendon  gradually  cease,  each  hnnug  probably  its 
own  tendinous  thread  to  fix  it.  The  central  bundles  of  fibrils  reach  further 
tlinn  the  circnmfereiitial,  and  thus  when  the  Utter  are  broken  olT  by 
attempts  made  to  detach  a  fibre  from  its  neighbours,  the  fibre  appears  to 
have  a  pointed  umiirig.  In  this  esse  also  Wuisujium  mnintAius  that  the 
wrculcmma  iutorvi'Uos   between   the   muscular   substance  and  the   tcudou. 


VESSELS  OF  MUSCLE.  cixui 

Hr.  EDk  doM  not  oonfina  Profeasor  EoUiker'a  MMHut  of  the  obliqna 
moda  of  attadiiiwiit.  He  aUtes  that  m  Bnch  inatanoeB  aa  tha  gMtro- 
cnemiiis  and  •oleoa,  tvtnrj  fibre  i*  pTOvided  with  its  leparate  tuudou  tud  ii 
couturaona  with  it  as  above  dsKribed,  and  that  the  increttsiiig  thioknew  of 
tba  main  tsndoo  from  sbova  downwards  is  due  to  ■ucoeBsive  additions,  in 
font  of  strata,  of  the  ooatribnting  tendons  from  the  lower  placed  layen  of 
mnacnlar  fibre*;  and  thii  exphuuition  is  supported  by  anbeequeut  obeor- 
TBtiona  of  Fiek,  Margo,  and  frejr.  Id  attaching  thenuelTee  to  the  skin 
and  maeons  membisnoi,  the  muicular  fibres,  according  to  the  careful  descrip- 
tion of  Dr.  Salter,  diride  into  pointed  prooeeaes  <x  fine  filaments  which  are 
oontinnaaa  with  those  of  the  connective  tissue. 

BlooA-vttttU. — The  blood-Taaaels  of  the  muscular  tissue  are  extremely 
abundant,  so  that,  when  they  are  sncceaafully  filled  with  coloured  iqjeotion, 
the  fleshy  part  of  the  maade  cootraats  strongly  with  ita  teudoos.  The 
arteriea,  Booompanied  by  theif 

aaaodate  veins,  enter  the  mnsole  Pig.  LZVIIL 

at  Tarioos  points,  and  divide 
into  branehea ;  these  pass 
among  the  fiwdoali,  crosaing 
orer  them,  and  dividing  more 
and  more  as  tbey  get  between 
the  finer  divisions  of  the  mus- 
cle ;  at  length,  penetrating  the 
smallest  fasdcoli,  they  end  in 

ouuUaiy  veoels  which  run  be*     _,     ,  „ „  „  .. 

tween  the  fibres.  The  vessels  ',„„  „  Iwicrwa  bt  Liaaaamai.,  aaiui 
are  snpported  in  their  progreas         yma.  a  low  KAaainuro  powsa. 

by    the    snbdividons    of   the        <pi.  .  i  .      ■  ..        . 

/.,,,.  ,      .       ,  .  ,  The  apeamei]  wu  preserved  in  auinta ;  wheo 

sheath  of  the  muscle,  to  which     tha  mnad.  ia  dried,  tha  veueU  appear  much 
also    they    supply    capiUaries.     closer. 
The  capillaries  destined  fi>r  the 

proper  tissue  of  the  muscle  are  extremely  small  (fig.  lxtiil),  they  form 
Muong  the  fibres  a  fine  network,  with  narrow  oblong  meaheii,  which  are 
stretohed  out  in  the  direction  of  the  fibres  :  in  other  words,  they  conaiat 
of  longitudinal  and  transverse  veasela,  the  former  runuiog  parallel  with  the 
amaaiilar  fibrea,  and  lying  in  the  angular  intervale  between  them, — the 
latter,  which  are  much  shorter,  croaaing  between  the  longitudinal  ones,  and 
passing  over  or  under  the  intervening  fibres. 

None  of  the  capillar?  vesKb  enter  the  MU'co1emni&  or  proper  sheath  of  the  fibre, 
and  the  notritioiu  fluid  which  thej  convey  most  therefore  reach  the  finer  elements  of 
the  muacle  by  imbibition.  Moreover,  as  the  cipillu'ies  do  not  penetrate  the  fibres, 
but  lie  between  them,  their  nnmber  in  a  gLven  space,  or  their  degree  of  cloienea*,  will 
in  some  meaaore  be  regalated  by  the  number  and  eonaequently  by  the  aiie  of  the 
fibree;  and  aceordingi;  in  the  muadea  of  different  animBla  it  ia  found  that  wbeo  the 
fibres  sre  small,  the  Te«ae1e  are  nnmerona  and  form  a  close  network,  and  vice  vend  : 
in  other  words,  the  amaller  the  fibrea,  the  greater  ia  the  quantity  of  blood  sapplied  to 
the  same  bulk  of  muscle.  In  conformily  with  this,  wc  eee  that  in  birds  and  mam- 
malia, in  which  the  pioceaa  of  nutrition  la  active,  and  where  the  mpid  change 
requires  a  copiona  aupply  of  material,  the  muacalar  fibres  are  much  amaller  and 
the  veaaela  more  nnmerona  than  in  cold  blooded  animala,  in  which  the  opposite  con- 
ditions preTail. 

Lj/mphatic*. — Of  lymphatic  vesaela  in  the  ntuscnlar  tisaae  nothing  certain 
ia  known.     S>am  an  euuninaition  of  the  lymphatics  which  appear  to  proceed 
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Sioiu  diifoTcat  muscles,  EiiUikcr  iafere  that  smull  muHdoa  are  dcslitule  of 
lucli  veaselB,  and  that  tbo  fuw  nliich  apporentlf  iaaue  from  Bome  of  the 
larger  mueclea,  belong  to  the  gheftth  and  its  l&rger  Bubdivisioiia,  and  not  to 
ttiti  proper  musoular  tissue. 

JVrrna. — The  nerves  of  a  Toluutary  niu»cle  aro  of  coamderable  aie. 
Their  branches  pass  between  the  fasciculi,  and  repeatedly  units  with  each 
other  in  form  of  a  plciua,  whieli  in  for  the  moat  part  coufinod  to  a  stnall 
part  of  the  length  of  Iha  muBcIe  oi  muscular  diviaion  iu  which  it  Ul-s. 
From  oue  or  mure  of  Euch  prliiiarij  ploxuaea,  nervouB  twigs  proce^  aud 
form  finer  pIciuneB  composed  of  nleuder  bundles,  coutniuhig  Dot  laolo  than 
two  or  three  dark-bordtred  nerve  fibres  each,  whence  siagle  fibres  pass  off 
betwoeu  tlie  muscular  fibres  niid  divide  into  branched  which  are  fiually  dis- 
tributed to  the  tissue.  The  mode  of  final  distribiitiou  will  bo  desciibed 
with  the  general  anatomy  of  the  nerve*. 

Nerves  of  small  size  accoujpany  the  branches  of  blood-veaiola  within 
muscles,  but  do  not  reach  the  capillaries  ;  though  destined  for  the  reaaela 
these  uerres  sometimes  comimiuiciit«  with  the  proper  muscular  plexuses, 

Iiivolvnta^-y  miiscite. — The  involuntary  muscular  tissue  diflers  from  the 
voluntary  kind,  not  Duly  in  ita  want  of  subjection  to  the  will,  but  also  in 
its  external  characters  ;  for  whilst  in  isany  parts  it  appears  in  the  form  of 
fibres,  these,  except  in  the  heart  and  a  few  instoscea  of  less  note,  are  im- 
marked  by  the  cross  liuoa  so  cboraoterjatio  of  the  striped  Gbrea  ;  moreovsr, 
they  are  in  reality  mode  np  of  elongated  coutioctile  cells  oementeil  together 
by  some  kind  of  uniting  uiediam. 

Plain  OT  inittriptd  mviettlar  (iwiie  (6g.  lixix). — This  is  generally  of  a  pala 
colour.  The  fibres  are  for  the  moat  part  roundish  or  prismatic,  but  are 
readdy  flattened  in  examination.  Some  are  not  above  fo'^g  of  an  inch 
iu  diometor ;  but  the  larger  measure  from  5^5  j  to  jjVo  (S^i«).  tinder 
the  microscope  they  have  a  peculiar  soft  aspect,  without  a  atrougty-shaded 
border ;  and  they  are  marked  at  short  intervals  with  oblong  corpuscles, 
which  give  them  a  very  characteristic  appearance,  especially  after  the  appH- 
oatiou  of  acetic  acid,  which  renders  the  corpuscles  muoh  more  oouapicuoun. 
The  substance  of  the  fibres  is  transluceat,  but  clouded  or  finely  gmuuloj- ; 
and  in  the  latter  case  the  granules  are  sometimes  arranged  in  longitmlinsl 
lines.  There  u  no  aarcolemma.  These  fibres,  as  already  said,  are  made  up 
of  cells,  named  euntnirtUe  fhre-ctlla,  which  were  first  distinguished  as  the 
true  elements  of  the  tissue  by  KoUiker.  The  cells  may  form  fibres,  bundles, 
and  strata,  or  may  be  less  regularly  arranged,  or  mixed  with  other  tiasuoa 
in  greater  or  lu^a  proportion.  They  are  of  an  oblong  Battened  shape  (figs.  lxx. 
and  Lxxi),  usually  pointed  at  the  ends,  but  somatimos  abruptly  truncated, 
and  varying  greatly  in  length  according  to  the  part  or  organ  in  which  they 
Arc  found.  Some  occur  which  are  cleft  or  forked  at  ouo  end.  They  mea- 
sure for  the  most  part  from  j^j,  to  ^^j^  of  an  inch  or  more  in  length.  Their 
Huhstance  ia  finely  granular  and  sometimes  faintly  striated,  and,  with  few 
exceptions,  no  distinction  is  visible  between  envelope  and  contents.  Each 
_  has  a  nucleus  (u,  a),  rarely  more  than  one,  which  is  always  elongated  and 

^H  either   oval   or  tod-ahaped-       Accordingly   the   nuclei  of  the   fibres   above 

^^  described  belong  to  the  conalituent  cells.      By  macerating  the  tissue  in  nitric 

acid  diluted  with  four  times  its  weight  of  water,  the  soparotiou  of  the  cells 
i  is  greatly  facilitated. 

I  tls 


It  is  proper  lo  alnte  Ihit  a  different  view  of  tlio  alrnctore  of  the  plain  museular 
tlsaue  is  eutertained  l>y  some  suihoritics.     Mr.  Ellis,  after  a  very  extended  incjuirj. 


A 


PLAIN  OR  USSTRIPED.  rxxy 

hu  urlTtd  ftt  the  eonelDuon  thit  it  coiuUto  of  fibr««,  »Uch  are  not  nude  np  or  the 
eelU  dfacribed,  but  agree  in  eaMitliiil  ilruclara  with  those  of  voluntary  mntcle  ;  and 
be  contideia  Uie  «o-caUed  anclei  aa  cocposcles  belonging  to  the  [niesllag  tiuue  of  the 

Fig.  LXX. 


Fii.  LXIX. 


Fi;.  LX[Z.~Pi.iia  HtTWULiB 
FiBBis  rao>  tdb  Humah  Bud- 
DU,  KAoamiD  250  nUHmu. 

t,  iD  their  natnnl  itsta ;  b. 
tnated  with  uetio  aeid  to  ahow  the 
cotpucle& 


Pig.  LXXI. — McsODLia  Fibhi- 
CiLU  raoH  llexiN  AftTiitiig, 
MinNircan  3S0  Dimmas  (Kfil- 
likcr). 

a,   natural  atate  ;  b,  treated  with 
Uetic  aoid. 


Fig.  LXZ. — McacuLia  FiaiE'CaLL  raoM  thi  MDaacLia  C<ut  or  ibk  Smu.  lman»t, 
■Aamriaii  (Eijlliker}. 

faoaealar  fibres.  Wilhoat  denying  that  there  may  be  a  raodiGcatioii  or  variety  ot 
the  Don-atriateil  muaculiu-  fibres  not  dtviaible  into  singly  nucleated  eelU,  I  neverthe- 
less think  that  the  existence  of  such  contractile  cells  mast  now  be  admitted  as 
MIy  established,  and  that  the  fibres  and  bundles  of  the  plain  muscular  tiaaoe  are 
commonly  made  up  of  these  cells. 


Ilie  pl«in  mnacalar  tiaana  is  for  the  most  part  dispoeed  betweon  the  coafai 
of  tha  metnbruioua  Tiscer»,  as  the  stomach,  intestines,  and  bladder,  in  tlu 
paiietes  or  the  air  tubes,  eira-otory  ducta  of  glands,  and  the  lilco.  It  ia 
gsnerally  collected  into  larger  and  smaller  fascieuU,  which  in  maoy  caaaa 
croaa  one  another  and  interlace.  The  fasciculi  are  connected  at  thuir  eoda 
with  teudiuoiu   tissue,  and  are  thus  inserted  into  the  mombrauous  and 
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Fig.  LSXII. 


firmer  p&Hb  in  tho  Dpighboiirliood.  Small  tcDdoTiB  ore  also  fiieil  by  bTeudiiig 
«iLh  the  fibrous  Bhtaths  investing  contiguous  inuacuLiT  bundles.  lu  the 
gullet  Ur.  EUi«  has  found  that  the  luDgitudiual  muscular  faddr^uli  are  inter- 
sected wholly  or  partially,  at  iiitetvals  of  from  -^g  to  -,-'j  of  ui  inch,  by 
BDiatl  tendoDB  iuto  which  they  are  iuMiied,  oftor  the  fashion  of  the  rccluB 
abJomiuis,  only  on  a  miniatara  Bcal^  and  he  thinks  it  probable  that  thii 
disposition  may  exist  in  other  porta. 

The  plain  muscular  tissue  is  met  with  in  the  lower  half  of  the  gullet,  tha 
stomach,  mid  the  whole  intestinal  canal  ;  tliat  is,  both  in  the  muscular  coat 
of  the  alimentary  canal,  and  also  as  a  laj'cr  in  the  tirauo  of  the  mucous 
membrane,  and  in  the  villi  ;  in  the  trachea  and  bronchial  tubes,  iu  ths 
bladder  and  ureters  and  the  ducts  of  tlie  larger  glands  generally,  in  tha 
uterus  and  its  appendsgea,  in  the  corpora  cavernosa  of  both  »oios,  in  tha 
prostate  gland,  and  in  the  ciliary  muscle  and  iris.  The  middle  coat  of  tha 
arteries,  the  coats  of  maiLy  veins  and  the  larger  lym- 
phatics contain  pliun  muscular  tissue.  It  hoc  also  Immi 
dateoted  in  certain  parts  of  the  skin,  in  the  dartos  or 
subcutaneous  tisiiUe  of  the  scrotum,  and  id  fona  of 
minute  muscles  attached  to  the  hair-foUiclei. 

Muacntnr  lUme  of  llie  heart. — The  fibres  of  the  heart 
ditfer  remEU'kably  from  those  of  invoiuntai^  moEcular 
organs  in  general,  JnaEonuch  as  they  present  trsnsTeise 
Btriie,  The  striw,  however,  are  le^  stroDgly  marked, 
and  loss  regular,  and  thi>  fibres  are  emoller  in  dismetor 
than  in  the  voluntary  niusclos.  Many  of  the  fibres  are 
attached  to  the  tendinous  structure  connected  trith  tha 
orifices  and  valves,  and  as  has  been  already  stated,  thej 
are  seen  to  divide  and  ODBstomose  (fig.  uuui).  The 
tissue  of  the  heart  dilTen  also  from  most  other  inTolua- 
tary  muscular  structures  by  its  deep  colour,  but  it 
agrees  with  them  in  the  iuterlscoment  of  its  fasciculL 

Dcvtlopni£nt  of  mucelc — The  form-elements  of  the 
plain  or  unstripod  muscular  tbsue  are  dtrived  from 
embiTonio  nucleated  cells,  oonsialiug  of  granular  proto- 
plasmic sulistance,  as  usual.  Thetie  become  leogtbeued 
out,  pointed  at  the  ends,  and  Qattoned,  with  elongation 
of  the  nucleus,  whilst  their  substance  becomes  more  uniform  in  aspect,  and 
iicquires  its  iiermaneut  condition  and  characteristic  properties. 

The  striated  muscular  tissue  is  al^o  developed  in  the  embryo  from  cells. 
Schwaim  considered  eneh  fibre  to  be  formed  by  the  linear  coalescence  of 
several  colls ;  and  this  opinion  is  still  mnintoiued  by  some  authorities. 
Itecent  researches,  however,  for  the  most  part,  tend  to  establish  the  view 
originally,  1  believe,  promulgated  by  Itemak,  viz.,  that  the  fibres  are  pro- 
duced by  the  elongation  of  single  cells,  with  differentiation  of  their  contents 
and  wuUiplicntioD  of  their  nuclei  ;  and  Dr.  Wilson  Foi,  who  has  qiiito  lately 
invcstigsted  the  proccHR  in  the  tadpole,  the  chick,  and  the  mammalian 
embryo,  at  very  early  stages,  has  arrived  nt  the  same  conclusion.  •  Dr.  Fox 
finds  that  the  first  eloiuents  of  the  muscular  fibres  are  lounded  or  oval  eella, 
with  a  clear  nucleus  and  granular  contents,  agreeing  in  all  respects  with  the 
cells  of  which  the  parts  of  the  embrj'o  body  originally  consist.  To  form  a 
muscular  fibre,  s  cell  elongates,  often  with  pointed    ends ;   the    nucleus 
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gsiwikllT  diride*  into  two,  and  bj  farther  division  these  am  multiplied  ;  » 

fine  memlnruie,  kt  fint  «bi«at  or  ittTiaible,  ia  loon  di*coTered,  bounding  the 

call  and  inekung  ita  oontenta.     In  the  meui  time  the  Bobefauioe  become* 

■tri«ted  IiMigitndiiMll7  at  one  part,  and  more  tmuparent,  the  gnuinlas  dift- 

a^ettrisg.     The  itriation,  whioh  is  Uie  first  indioation 

f£  the  proper  mnaenlar  mbstance,  extendi  throughout 

the  length  of  the  elongated  cell,  but  at  first  affecte 

onlj  a  amall  part  of  ita  breadth,  and  the  remaining 

qtaoe  is  ooonpied  bj  onohanged  granolar  matter  and 

tha  sndeiu  tst  nnclei  which  lie  on  one  side,     In  doe 

time,  howerer,  this  eosTenion  into  the  proper  mnsoulor 

■obatanoe,  farther  shown  bj  the  appearance  of  croas 

■tria^  prooeeds  throogh  the  whole  thiokneea  of  the 

eell,  or  fibre  as  it  may  now  be  called  ;  the  inolosing 

eril-membnuie  beoomee  the  sarcolemma,  and  the  nuclei, 

with  a  small  reaidue  of  the  granular  protoplasm  still 

adhering  to  them,  remain. 

QroaOi  oftiw^eU*. — The  moscularfibreeof  the  growing 
fcetos,  after  baring  acquired  their  characteristic  form 
«nd  (tcucture,  continue  to  increaae  in  size  till  the  time 
of  tnrth,  and  thenceforward  np  to  adult  age.  In  a  full 
grown  fcBtna  most  of  them  maaiure  twice,  and  some  of 
tham  thrsB  or  foux  timaa  their  size  at  the  niiddla  of  foatal 
life  ;  and  in  the  adult  the^  are  about  five  timea  as  luge 
as  at  birth.  This  increase  in  balk  of  the  individual 
fibres  wonld,  of  comrse,  so  far  account  for  the  oon- 
oomitant  enlargement  of  the  entire  mnsolea  Bat  there 
wonld  seem  to  be  also  a  moltiplication  of  the  fibres  ; 
and  Badge  believe*  he  has  proved  this  as  regards  the 
mnaclea  of  £nig&  Two  modes  of  production  of  new 
fibna  have  been  deaoribed — viz.  first,  from  connective 
tisrae  ocwpnsoles  lying  between  the  existing  fibres,  by  a 
prooeas  analogous  to  the  original  development  of  tha 
muscle  (von  Wittich)  ;  secondly,  by  the  splitting  ap 
of  a  fibre  through  its  whole  length  into  two  or  more 
smaller  ones  ;  preceded  by  moltiplication  of  ita  included 
nncleL  Hiis  second  process  has  been  obserred  by 
Weismann  and  by  KoUiker  in  froga,  in  the  winter 
•eaaon,  and  appears  to  serve  for  the  replacitment  of  fibres 
deatn>yed  by  fatty  degeneration,  whioh  is  said  to  be 
not  nnoommon  in  these  creatures.  Dr.  Beale,  however, 
denies  that  the  new  and  slender  fibres  are  derived  from 
an  old  and  larger  one  by  splitting  of  its  substance ;  he 
balierea  that  they  are  produced  from  oelli,  as  in  the  first 
moda,  and  that  the  old  fibre  is  removed.  The  gicat 
ioerease  in  the  mnscalar  tiasne  of  the  uteras  during 
gestation  takea  place  both  by  elongation  and  thickening 
of  the  pre-existing  fibre-cells  of  whioh  that  non-striated 
tisane  consists,  and  by  the  development  of  new  muscular 
fibre^cells  from  small,  nacleated,  granular  cells  lying  in 
the  tiasne.  In  the  shrinking  of  the  uterus  after  parturition  the  fibre-cells 
also  shrink  to  their  pretrious  size ;  many  of  them  beoome  filled  with  ftit  granules 
(fig.  ucxul),  and  many  are  donbtless  removed  by  absorption. 
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As  far  Bs  cun  be  concluded  from  the  observations  and  eiperimenti  lbj»t 
Lave  hitlierto  bten  ninde  on  the  Bubjuot,  the  striuted  muscular  tissuo  U  not 
TegE-nerated  in  warmblooded  uiimals.  It  is  true,  that  wb<;ii  a  mua^le  i*  cut 
aorosa,  or  a  portion  removed,  the  brencb  will  heal,  but  the  lo&a  of  aiibatuice 
is  not  repaired  bj  oew-formed  muscular  tissue,  Striated  muBcuIar  fibres  ■ 
linve  beou  fouud  ia  certain  tiimourt  of  the  ovaiy  and  tceticle,  but  theia  ' 
oaaeB  are  altogether  pecuLar  and  abnormal. 

Clitmical  cotnpoiitiun  of  muide, — MiiBoular  tissue  contains  nearly  SO  per 
cent,  of  water,  ho  that  in  being  dried  it  loses  about  four-Jiftha  of  lis  weij^bt. 
The  chief  and  characteristic  constituent  of  the  fibre  ia  on  albuminoid  body. 
Thia  was  at  one  time  regarded  as  fibrin  ;  but,  as  it  waa  afterwords  shown  to 
be  not  identical  with  that  substance,  it  was  distinguished  by  the  name  of 
ayrifonin  ;  the  grounds  of  distinction  being,  that  ayntonin  ia  soluble  iu 
very  dilute  hydrocblonc  acid,  aud  can  be  extracted  from  muscle  by  that 
solrent;  ako,  that  its  aolutton  is  precipitated  by  neutral  salts.  More 
recently,  the  subject  bos  beeu  tuvestigated  by  Kiihae,  who  maintains  that 
the  albuminoid  uiatter  of  muscle  uimla  iu  the  libres  in  a  Uquid  form 
during  life,  but  coagulates  after  death,  and  thereby  gives  rise  to  the 
cadaveric  rigidity  which  then  iiivadoa  the  musclea.  When  oittnoted  from 
fresh  and  itiU  irritable  frogs'  muscles  at  a  tuinperatuiB  of  freezing,  thi* 
Hubatauco,  which  Kiiline  names  myoiin,  ia  liquid  ;  but  if  it  be  then  exposed  to 
the  ordinary  heat  of  the  atmoapliore  it  partially  coagulates,  and  the  portion 
then  remaining  liquid  (the  muide  aenim)  when  heated  to  1 12"  F.,  or  len 
if  it  be  strongly  acid,  yields  a  further  coagulum,  whiuU  Kilhoe  considers 
peculiar  to  muscle;  and  finally,  at  IGT",  ordinary  coagulated  idbunieu. 
The  primary  coagulation  is  ha-'tcned  by  the  presence  of  blood,  and  possibly 
it  may  be  due  to  the  mutual  reaction  of  two  albnmiuoida  analogous  in 
their  operation  to  the  fibrinogen  and  fibriuoplastin  (or  globulin)  of  the 
blood  (anteo,  p.  xxxTiii.}.  The  coagulum  of  myosin  is  soluble  in  strong 
solutions  of  neutral  salts,  and  accordingly  it  may  thereby  be  dissolved  out 
of  dead  and  rigid  muscles ;  but  it  loses  this  property  If  previously  dissolved 
in  dilute  hydrochloric  acid.  It  then,  in  fact,  agrees  with  the  so-called 
syntonin,  which  KUbne  regards,  not  aa  an  original  albuuiinoid  of  mu-cle, 
but  aa  myosin  altered  by  the  process  of  extraction.  It  has  been  suggested 
that  the  ready  solution  of  muscular  fibre  in  dilate  hydrochloric  odd  may 
be  owing  to  the  presence  of  pepsine  in  minute  quantity. 

Other  organic  compounds  also  exist  in  muscle,  but  in  very  small  proportion 
in  comparison  with  the  albuminoid  matter.  Most  of  them  probably  tvault 
from  the  process  of  wear  of  the  original  muscular  subalaace.  Among 
the  most  notable  are, —  1.  Srcalin  and  Kri^atiuiuo,  both  of  them  nitro- 
^enimd  and  crj'stalliue,  the  former  neutral,  the  latter  (derived  from  it), 
alkaline;  bi:>th  are  also  found  in  the  urine.  2.  Sarkin  (or  Hypoiantliin). 
3.  Non-uitmgunJKJd  substaiiocs,  viz.  :  grape  sugar  ;  inosit — an  unferment- 
ablo  sugar  from  the  tissue  of  the  heart  ;  glycogen,  at  leodt  in  embryos  and 
young  animals.  4.  Various  organic  acids,  viz.,  lactic,  inosinic,  butyric,  acetic, 
formic  and  uric.  5,  Salts,  in  which  potash  predominates  over  soda, 
uinguoaia  over  liino,  and  phosphoric  acid  over  chlorine, — muscle,  in  this 
resjicct,  resembling  blood- corpuscles  as  contrasted  with  serum.  LosUy,  a 
variable  amount  of  fat  may  be  extracted  from  muscle,  and  also  gelatin  ; 
the  latter  no  doubt  from  connective  tiniue  ;  for  it  must  be  remembered  that 
n  piece  of  muscle  subjected  to  analysis  comprehends,  along  with  the  proper 
muscular  fibres,  more  or  loM  of  connective  tissue,  blood-vessels  and  nerves. 
I'ho  account   here   given   of   the   chemical    constitution  of   muscle  applies 
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MpaciaDj  to  the  striped  Tarietj,  bnt,  ki  Eftr  as  is  koowa,   it  is  easentially 
tlu  suite  in  the  Don-striated  tissue. 

Ttis  Jaioe  eipresMd  from  s  mniele  sfl«r  desth,  sad  especUUj  after  rigidity  hu  set 
in,  ii  add,  from  the  presenee  of  lactic  add ;  ao  that  the  cut  nir(sc«  oT  a  dead  muscle 
redden*  litmntpapar.  On  the  other  hand,  a  perfectly  fresh  leetioa  of  miucle  in  the 
liTiag  bod;,  or  while  It  retata*  Its  Irritability,  Is  alkaliae  or  nentreL  But  while  this 
Is  tme  of  a  Uring  mnaele  in  Its  onial  atate,  it  girea  a  decided  acid  reaction  after  ft 
has  been  atronglj  exerted,  as,  for  instance,  after  tetanic  spasm  eicited  by  electricity 
or  bf  stiyehola  poisoalng.  The  acid  is  probably  genentcd  by  a  change  ia  the 
Meeharine  matter  of  the  mnscle,  Ulticnatcty  the  tissne  in  atl  cases  becomca  alkaliae 
bom  pntidacUon  and  the  erolotlon  of  ammOTiia. 

Pl^/tieal  preperiia  qf  vaudi. — A  dead  mnacle  has  little  strength,  and  may  be 
toraaanndcr^afoneof  nogreat  smonat.  A  liriag  mnacle  readily  yields  to  exten- 
■Imv  and  »hriiik«  exactly  to  ita  original  length  when  the  extending  force  ceases.  ItJi 
elasticity  Ii  therefore  nid  to  be  small  in  degree,  bat  Tery  perfect  or  complete  in  opera- 
Uoo.  A  dead  mnacle,  especially  after  cadareric  rigidity  has  come  on,  resiata  cxten- 
don  more  powerTatly,  bnt  does  not  afterwards  return  to  its  original  length ;  hence 
its  dastieity  ia  said  to  be  giealer  than  that  of  the  Uring  muscle,  but  less  perfect. 

The  red  cotonr  of  mnscle  is  we'l  known,  but  it  diffors  greatly  in  degree  in  different 
cases.  It  ia  nsoally  paler  in  the  inrolnntary  mnscles ;  bat  bere  the  heart  again  ia  a 
■triking ezeepUon.  InmoatfishthecbiefmuacleaoflhebodyBre  ncsHy colonrlesa, and 
In  the  breast  of  wild  fowl  we  see  a  difference  in  the  depth  of  coloar  in  dteferent  strata 
of  the  same  mnscles.  The  redneas  is  no  dnnbt  partly  due  to  blood  contained  in  the 
I  uisi  III,  bot  not  entirely  so,  for  a  red  colouring  matter,  appareotly  of  the  same  nature 
M  that  of  the  blood,  is  obTiansly  iacorpoiated  with  the  fibres. 

Under  this  hesd  mnst  also  be  mentioned  tbe  manifestation  of  electricity  by  % 
(jaieseent  bnt  liTing  muscle.  When  s  mnscle  taken  from  a  liriag  or  recently  killed 
fnim«l  (a  frog  is  commonly  used)  is  brought  into  connection  with  the  ends  of  a  rery 
dtt"-**-  ^TBnomeler,  so  that  one  extremity  of  the  letter  tonche*  the  onter  anrface  of 
the  muscle,  ^and  the  otber  a  cross  section  made  throngh  its  fibres,  the  needle  wilt 
denats  so  ai  to  indicate  aa  electric  current  passing  along  the  wire  from  tbe  surface  of 
the  mnscle  to  ita  cross  section.  If  both  enda  of  the  galranometer  touch  points  in  the 
length  of  the  muscle  equidistant  from  its  middle,  no  effect  ensues,  bat  if  one  point  of 
contact  be  brther  than  the  other  from  the  middle,  a  current  will  pass  along  the  wire 
from  the  nearer  to  the  more  distant  point.  The  same  reaulta  are  obtained  with  a 
■mall  shred  or  fssdcnlos  of  the  muscle.  Tbe  phenomenon  described  is  called  "the 
mnscnlar  current,"  and  is  supposed  to  indicate  a  state  of  electric  polarity  in  the 
particles  of  the  mnacle,  probably  caoaed  by  chemical  changes  going  on  in  ita 
anbstance. 

YiUd  propertia  of  muac/e. — The  mnacular  tiasue  possesses  a  considerable  degree  of 
tattibUUf,  bnt  Its  characteristic  vital  endowment,  ss  already  said,  is  irritabUiiy  or 
coniraclUity,  by  which  it  serves  as  a  moving  agent  in  the  animal  body. 

SeatUfility. — This  property  is  manifested  by  tbe  pain  which  is  felt  when  a  mnscle  is 
cot,  Uceraled,  or  otherwise  violently  injured,  or  when  it  is  seized  with  spasm.  Here, 
•sin  other  instances,  the  sensibility  belongs,  properly  apeaking.  to  the  nerres  which 
are  distributed  through  the  tisaue,  and  acconiingly  when  the  nerves  going  to  a  muscle 
are  cnt,  it  forthwith  becomes  insensible.  It  is  by  means  of  this  property,  which  is 
•snnetiniea  called  the  "  mnsculsr  sense,"  that  we  become  conscions  of  the  existing 
state  of  the  muscles  which  are  aat^ect  to  the  will,  or  latber  of  the  position  and 
direction  of  the  limbs  and  other  psrts  which  sre  moved  through  means  of  the  volon- 
tary  moacles,  and  we  an  thereby  guided  in  directing  our  voluntary  movements  towards 
the  end  in  riew.  Accordingly,  when  this  muscular  sense  Is  lost,  while  the  power  of 
notion  remwns, — a  case  which,  though  rare,  yet  sometimes  occurs, — tbe  person  cannot 
direct  the  movements  of  the  affected  limbs  without  the  guidance  of  the  eye. 

Irritability  or  Gonlraaiiily. — Tbe  merit  of  distinguishing  this  property  oF  the 
animal  body  from  sensibility  on  the  one  hand,  and  from  mere  mechanical  phenomena 
on  the  other,  is  due  to  Dr.  Francis  Olisson,  a  celebrated  English  physidsn  of  the 
■eventeenth  century ;  bat  irritability,  according  to  tbe  view  which  he  took  of  it,  was 
iapposed  to  give  rise  to  various  other  phenomena  in  the  animal  ecouomy  beatden 
the  visible  contraction  of  muscle,  and  his  comprehensive  acceptaUon  of  the  term  has 
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been  adDpted  by  muiy  mi^CKding  auihoriiies,  ecpecislly  \>j  wriUn  on  pftlliologj. 
Ilaller,  in  liU  uso  of  tlio  lotm  Irrilabllil)-,  restricted  it  to  the  peculiar  property  of 
muscle. 

Slimuii. — In  order  to  ctme  eontraetion.  tbo  ninKle  mut  be  excited  b;  a  gtimulna. 
The  Ktimulua  may  bo  applied  immeiliBlelj  to  tbe  mutcular  tiamc,  as  when  llie  fibre* 
are  irriultd  with  a  almrp  point ;  or  It  may  bo  uppliod  to  the  nerve  or  fxeres  <rhich 
beloDg  to  the  idukIo  :  in  the  fanner  due,  l)ic  atiisulusu  eald  to  be  "  iniinediale, "  in 
tbe  ialtcr,  "  remote."  The  ncrre  doc«  not  conttscl,  but  it  hai  the  property,  when 
itimulntcd,  o!  exciting  contrtutiona  ia  the  muecuhLr  Hbrcs  to  which  it  ia  di«tribated  , 
aud  this  projH^tly,  named  tUo  "  tLb  ncrrosa,"  lb  dietingiiiihed  from  conlnictility. 
which  U  conSocd  lo  the  miuclo.  Agnin,  a  Btimalufl  may  be  either  directly  applied  to 
llio  nerre  of  llie  mnscle,  as  when  that  nervo  ia  Itaelf  mccbuuically  irritated  or  gal<^ 
niaed ;  or  it  may  be  Ural  made  to  act  on  certain  other  norres,  by  which  ita  inAaetm 
U,  M)  to  epeak,  conducled  in  the  first  instance  to  the  brain  or  apinal  cord,  and.  litea 
tisnsfcrreil  or  reSectcd  to  tbe  muEcular  aenc. 

The  Btimuli  to  which  miuclcB  arc  obcdieat  are  of  w-ions  kinda ;  (bote  belt  aaecN 
tnincd  arc  the  following,  vir.:  1.  McchiLoicnl  inilation  of  almoet  any  aort,  nnilar 
which  head  ia  to  be  included  auddcn  eitcneion  ut  the  mascular  fibres.  2.  Chemical 
stimatl,  as  by  the  application  of  salt  or  acrid  subsloncce.  3.  Eleatrir^;  usually  by 
means  of  a  ^Irunic  current  made  lo  pass  through  the  muecubir  lilires  or  blong  the 
ncn-c.  i.  SuJJca  heat  or  cold ;  these  four  may  ho  classed  together  as  jihyiiail 
tlimuli,  TStxl,  mtiiltil  tlimiili,  viz.*.  1.  Tbe  operation  of  the  will,  or  volilioa.  3, 
Emolions,  and  Nome  other  involuntary  states  of  the  miod.  Lastly,  there  still  remain 
exciting  cud»m  of  muscular  motions  in  the  economy,  which,  although  they  may  pro- 
bably turn  out  to  be  pbyaical,  arc  us  yet  of  doubtful  nature,  and  these  until  better 
known  may  perhaps  without  iiopropricty  be  called  or^Ni'c  tlimuli ;  la  this  bead 
may  he  also  referred,  at  least  proviaiunally,  somo  of  the  utimuli  wlilcb  excJU  coavul- 
iloiia  and  other  involnutary  motions  which  occur  in  disease. 

DiiTOlion  of  irritibilUii  nflrr  denth.  —  It  is  knoim  that  if  the  supply  of  nntrieol 
material  be  enl  off  from  a  mnacle  by  arresting  the  flow  of  blood  into  it,  \u  conlruc. 
ttlity  will  be  impaired,  and  soon  cxtilngnished  altogether,  but  will,  aflcr  a  lime,  bo 
recovered  again  if  the  supply  of  blood  be  rontored.  Tho  inftnenee  of  the  blood  sup- 
plied to  musclcn  in  mainlainiog  their  contractility  has  been  utrtkingly  shown  by  Dr. 
Hrovn-Srijuard,  who  has  succeeded  in  rcatoring  muscular  eontraetllity  in  llie  bodies 
both  of  man  and  animals  some  time  nftct  death.  Bod  after  it  had  beeotne  to  all  ap- 
pcarancG  extinct,  by  injecting  into  the  ree^U  arterial  idnod  deprived  of  its  fibrin, 
or  deCbrinalcd  venous  blood  previously  reddened  by  cipoaure  to  the  air.  In  wann- 
lilooded  animala  )□  which  the  nutritive  process  ia  more  active,  and  the  expenditure 
of  force  more  rapid,  the  maintetianee  of  irritability  is  more  closely  dependent  on  lUe 
eapply  of  blood  and  the  inRoence  of  oxygen,  so  that  it  sooner  tails  after  those  are 
cut  off.  In  accorduDce  with  this  statement  it  is  known  that  while  tbe  muscle*  of 
man  and  quadnipeda  cease  to  bo  irritable  within  a  few  hours  after  death,  and  those 
of  birds  still  sooner,  the  muscular  irritahilily  irili  remain  in  many  icptilea  and  fish, 
even  for  days  after  the  cilinclion  of  tenaation  and  volition,  and  tho  linnl  ccssatiun  of 
the  respiration  and  circnIation,~that  is,  after  systemic  death.  A  difiVrvDce  of  the 
aame  kind  Is  observed  among  warm-blooded  animala  iu  dllfrrenl  conditions ;  thus 
irritability  endure*  longer  in  new-born  animals  than  in  those  which  have  eryiyed 
teapiration  for  some  lime  and  are  more  dependent  on  that  function ;  and  in 
like  manner,  it  is  vciy  huling  in  hybernating  Bolmals  killed  during  their  winter 
Bleep. 

Hut  the  duration  of  this  propeHy  diScra  also  in  different  mnicles  of  the  same 
Snimal.  From  numcroua  careful  obeervationa  Nyslcn  concluded  that  in  the  human 
body  its  exljnction  takes  place  in  the  following  order,  via.  :  1,  the  leil  ventricle  of 
the  heart;  S,  tbe  intestines  and  stomach;  3,  the  urinary  bladder;  4,  tbe  right 
Tcntriclo  ;  in  these  generally  within  an  hour;  G,  the  gullet;  6,  Ibe  iris;  T.  tbo 
voluntary  muscles,  o,  of  the  trunk,  b,  of  the  lower,  and  c,  the  upper  extremities; 
S,  tljD  left  auricle,  and.  P,  the  ri^ht  auricle  of  tbe  heart,  wbieh  last  won  on  tbia 
account  styled  by  Galea  tbe  "  uUimnm  moriens."  In  one  case  Nysten  observed  tbe 
right  auricle  to  continue  irritable  for  aixteen  boors  and  a  half  after  death.  But  it  has 
been  reoontly  found  that  a  voluntary  muscle  will  give  ^igna  of  a  certain  degree  of 
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inltabllltj  even  later  Uitn  thu,  IT  it  U  alnicka  imart  bloir  vlth  a  blant  edge,  itieh  m 
tlw  back  of  »  knife,  acrosa  the  directioa  of  the  filirea.  Tbc  coDlraction  thea  prodncod 
ii  quite  locil,  and  canfined  to  tbe  part  struck,  t'unke  etates  that  he  and  the  brothen 
W«ber  obtained  thii  leaalt  in  tbe  body  of  a  decapitated  crimioal  tweaty-foor  bonn 
aftordeatlL 

Tbe  Ume  of  dontioa  it  affected  by  tbe  mode  of  death.  Tbos  the  liritabilitj  ia  laid 
to  be  almeet  wholi;  and  immedtatelj  eitiDgniahed  b;  a  btal  airake  of  lightning,  and 
to  dia^tpoar  naj  apeedilj  In  the  bodies  of  pereonB  stifled  b?  noiioiu  lapunn,  mcb  aa 
euboi^e  add,  and  espedallf  aalpboretted  bydrogen.  In  like  maaner  certain  caoaea 
■eUng  locally  on  mnaelea  acoeleiale  the  eitlnction  of  their  irritability. 

Jt^or  mortu. — The  "cadaveric  rigidity,"  or  atifllheaaot  Uie  body,  which  enaaea 
Aortly  allei  death,  la  a  phenomenon  depending  on  the  moaclei,  which  became  fixed 
or  let  In  a  rigid  itate,  to  a«  to  reaist  flexion  of  the  joints.  The  rigidity  almoal  in- 
TarlaM;  b^na  In  the  mnaelea  of  the  lower  jaw  and  neck,  then  inradea  those  of  the 
towik,  and  afterward*  those  of  the  limbs,— the  anna  uanally  before  tbe  legs.  Afler 
perrisUug  for  a  Ume,  tt  goes  off  in  the  aame  order.  It  niaally  comes  on  within  a 
feir  boor*  afler  death,  tarelj  later  than  scren  hoara.  In  aome  cases  it  has  been  ob- 
•erred  to  begin  within  ten  minntcs  (Sommer).  and  in  others  not  till  aixtaen  or 
ngbtaen  honra ;  and  the  later  its  accesi,  the  longer  is  its  endnnnce.  Tbe  rigidity 
eomea  on  latest,  attune  its  greatest  intensity,  and  lasts  longest  in  the  bodies  of  ro- 
bust persons,  cat  off  by  a  rapidly  faUl  diseate,  or  inddenly  perishing  by  a  violent 
death  ;  In  mch  cases  It  may  last  six  or  seren  days.  On  the  other  hand,  it  seta  in 
^Medily,  is  eomparatlTely  feeble,  and  soon  goes  off  in  cases  where  the  body  has  been 
maeh  weakened  and  emadated  by  lingetiag  or  eihansting  diseases ;  also  in  new- 
born ioCaats,  and  in  the  moiclea  of  animals  that  hare  been  hunted  to  death.  It  seems 
thnt  to  be  affected  by  llie  preTion*  state  of  nutrition  of  the  muscles.  DestmcUon  of 
the  nerrooB  eentrea  does  not  prevent  the  occorrence  of  rigidity,  nor  are  the  mnscles 
of  paralysed  limbs  exempted  &om  it,  proHded  tbeir  nutrition  has  not  been  too  deeply 
■fieded.  He  fibres  of  stiffened  mnsclet  are  less  trsnslncent  than  before,  bnt  no  other 
change  ia  discoTered  by  the  microscope.  They  no  longer  ahow  the  mnseoiar  electrie 
enrrent. 

The  immediate  caase  of  the  moscntar  rigidity  ii  doabtfal :  some  eoneeive  it  to  be 
an  effect  of  rital  contraction, — the  last  effort  of  life  as  it  were ;  others,  with  more 
probability,  ascribe  it  to  a  lolidiGcalion  of  the  tisane  cansed  by  chemical  changes 
oeeorring  afler  death.  KUhne  adduces  Tarions  atgnments,  some  of  them,  it  must  ba 
admitted,  of  a  cogent  character,  to  show  that  the  stiffening  is  due  to  post-mortem 
eo^olation  of  the  myosioe.  He  thinks  that  the  substance  of  the  fibre  is  liquid  dur- 
ing life;  bnt  it  is  difficult  to  recondle  this  notion  of  actual  fluidity  of  substance  with 
•ome  of  the  most  obrioui  properties  of  a  living  muscle.  At  the  same  time,  it  la  con- 
eeivalile  that  liquid  myosin  may  be  present  in  the  Intentices  of  more  consistent 
elementa  of  the  living  fibre,  and  may  give  rise  to  rigidity  by  coagukting  at^r  death. 
Free  lactic  add  is  developed  in  the  subatance  of  rigid  muscle,  and  some  regard  it  as 
the  caose  of  the  coagulation  of  the  myosin,  but  although  an  add  condition  very  gene- 
rally accompanies  rigidity,  the  concurrence  is  not  invariable  or  essential.  Dr, 
Bro«n-3^uard,  in  opposition  to  the  chemical  theory,  maintained  that  ho  could 
remove  rigidity  by  injecting  blood  into  the  vessela  of  the  muscle ;  but  Riibue  holdii 
this  to  be  impossible  alter  rigor  has  decidedly  set  in.  The  general  accession  of 
rigidity  la  as  unequivocal  sign  of  death.* 

NERVOUS  SYSTEM. 

Or  tbe  foDctioTU  performed  thiongh  the  agenoy  of  the  nervone  Bfitem, 
■ome  are  entirely  corporeal,  whilst  othera  involve  phenomena  of  a  mental  or 
paychical  uatnm.  In  the  latter  and  higher  olaaa  of  such  functions  are  first 
to  be  rack<med  thoaa  parely  intUUehuU  oparations,  carried  on  tbrongh  the 
inatnunentality   of  the  brain,    which  do  not  immediately  arise  &om  an 

*  The  subject  of  mnscnlar  contraction  aud  other  questions  relating  to  the  functioiial 
astivity  of  mosde,  treated  of  in  former  editions  of  this  work,  have  outgrown  the 
qiMM  that  eoold  be  allotted  to  their  oonaideration  here,  and  as,  moreover,  thej  properly 
b«loDg  to  a  ti«atiaB  on  phyuology,  they  hare  now  bean  omitted. 
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Mtornftl  slimiilns,  and  do  not  manifeBt  tUamBelTeH  in  outwitrd  nets.    To  thU  1 
otass  nlso  belong  gfiuud'oit  and  Jvlifinn.      In   the  exercise  of  seuHation  tbo 
mind  becomes  conscious,  through  the  medium  of  the  brain,   of  impressioul 
conducted  or  propngated  to  that  organ  along  the  nervea  from  distant  parts  ; 
and  in  vohuitary  motion  a  gtiinulua  to  action  arises  in  the  bratn,  and  ia 
carried  outwards  b}r  the   nerves  from  the  control  organ  to  the  voluntary  J 
muscles.      Lastly,   emafwn,    which  gives   rise  to    gestures   and   movomenU] 
varying  with  the  difTeretit  mental  aJTections  which  they  expresii,  is  an  in-  \ 
volnntaiy  state  of  the  mind,  connected   with  some  part  of  the  brain,  and  I 
influencing  the  muscles  through  the  medium  of  the  nerres. 

The  remaining  functions  of  the  nervous  system   do  not  imply  necessary  { 
participation  of  the  mind.      In  the  production  of  those  movemente,  termed 
Tcfitx,   ixcittd,  or  fxcito-motory,  a  stimulus  is  carried  along  afferent  nerve- 
fibres  to  the  brain  or  spinal  cord,   and  is  then  transferred  to  efferent  or 
motor-norve- fibres,  through  which  the  muBclea  are  excited  to  action  :  and 
this  takes  plnce  quite  independently  of  the  will,   and  may  ocanT  without  , 
oonsciou^ncBs.      The  motions  of  the  heart,  aud  of  other  interual  organii,  tha 
contraction  of  the  cnits  of  the  blood-TessvlB,  as  well  as  the  invisible  cliaiigea  j 
which  occur  in  secretion  and  nutrition,  are  in  a  certain  degree  subject  to  tha  ' 
inSiiencD   of  the   nervous  system,    and   are  undoubtedly  capable  of  being 
modlQod  through  ita  agency,  though,  with  regard  to  some  of  these  phenomena, 
it  IB  doubtful  how  fiLr  the  direct  intervention  of  the  nervous  sj^tem  is  neeea- 1 
sary  for  their  production.      These  actions,  which  are  all  strictly  involuntary, 
are,  no  doubt,  readily  influenced  by  mental  cmotious  ;   but  they  may  also 
be  affected  through  the  nerves  in  circumstancoa  which  entirely  preoluda  the 
participation  of  the  mind. 

The  uervouB  system  consists  of  a  «n(rnl  pari,  or  rather  a  serica  of  con- 
nected central  orgam,  named  the  cfrebro-ipiiial  ems,  or  certhro-spinal  etntrc  ; 
and  of  the  ntrva,  which  have  the  form  of  cords  connected  by  odd  extremity 
with  the  corebro-apinal  centre,  and  extending  from  thence  through  the  body 
to  the  muscles,  sensible  parts,   and  other  organs  placed  under  their  coutroL 
The  nerves  form  the  medium  of  oommunication  between  these  distant  parts 
and  the  centra.      One  cla,sa  of  nervous  fibres,  termed  affere-ni  or  cend-iptfil,  ^ 
conduct  impressions  towanis  the  centre, ^another,  the  tffotnl  or  cenirifiigid,  j 
csirry  motorial  slimuli  from  the  centre  to  the  moving  orpans.      Tho  nerveaj 
are,  therefore,  said  to  be  intemuncial  in  their  office,  whilst  the  central  organ ' 
receives  the  impressions  conducted  to  it  by  the  one  class  of  nerves,  and  im- 
parts stimuli  to  the  other, — rendering  certain  of  these  impressions  cognisable 
to  the  mind,  aud  combining  in  due  a-isocintiou,  and  towards  a  definite  end, 
movements,   whether  voluutary  or   involuntary,   of  different  aud  often  of 
distant  part«. 

Besides  the  cerebro-spinsl  centre  and  the  nervous  cords,  the  nervous 
system  comprehends  also  certain  bodies  named  gaiujlia,  which  are  connected 
with  the  nerves  in  various  aituations.  These  boilies,  though  of  much  smaller 
■ize  and  less  complex  nature  than  the  brain,  agree,  nevertheless,  with  that 
organ  in  th>ir  elementary  structure,  aud  to  a  certain  extent  also  in  their 
relation  to  ttie  nervous  fibres  with  which  they  are  connected  ;  and  this  cor- 
respondence becomes  even  more  apparent  in  the  nervous  system  of  the  lower 
members  of  the  animal  series.  For  those  reasons,  as  wtOl  as  from  evidence 
derived  from  experiment,  but  which  is  of  a  less  cogent  character,  the  gangliji 
are  regarded  by  many  as  nervous  centres,  to  which  impressions  may  b«  j 
referred,  and  from  which  motorial  stimuli  may  be  rutlectod  or  emitted  ;  but 
of  looaJ  and  Umited  inSaence  aa  compared  with  the  cerebro- spinal  centre,  and 
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opontmg  witlioot  our  ooDacioosneM  And  wUhont  the  intervention  of  the 
will* 

The  neirea  are  divided  into  the  eo-eW-tpinoI,  and  the  itpnpathetic  or 
yatu/lionie  nervei.  The  former  are  distributed  priacipally  to  the  ikin,  the 
tagBua  of  the  senaee,  and  other  parts  endowed  with  manifest  Bensibility,  and 
to  idiikIbb  placed  more  or  less  under  the  control  of  the  will.  Thejr  are 
attAched  in  pain  to  the  oerebro-spinal  axii,  and  like  the  parts  which  they 
tnipply  are,  with  few  eioeptionx,  remarkably  sTmmetrical  on  the  two  aidei  of 
the  body.  The  sjmpathetio  or  ganglionic  nerfes,  on  the  other  hand,  are 
deatiDed  chiefly  for  the  viscera  and  blood-vessels,  of  which  the  motiona  are 
involuntary,  and  the  natural  sensibility  is  obtuse.  They  differ  also  from  the 
eerebro-spinal  nervei  in  having  generally  a  greyish  or  reddish  colour,  in 
their  lew  syroiDetrical  arrangement,  and  especiiklly  in  the  circiimitanoe  that 
the  ganglia  coonected  with  them  are  much  more  numerous  ami  more  gene- 
rally distribated.  Branches  of  communication  pass  from  the  spinal  and 
■eveial  of  the  cerebral  nerves  at  a  short  distance  from  their  rootn,  to  join  the 
■ympathetie,  and  in  these  commuDications  the  two  systeras  of  nerves  mutually 
give  and  receive' nervous  6breB;  so  that  parts  supplied  by  the  sympathetic 
may  be  aleo  in  nervous  connection  with  the  oerebro-spinal  centre. 

The  nwvons  eysteca  is  mode  up  of  a  substance  proper  and  peculiar  to  it, 
with  inclosing  membranes,  nutrient  blood-vessels,  and  supporting  connective 
tissue,  ^e  nemoui  tubitanct  has  been  long  distinguished  into  two  kinds, 
obviously  differing  from  each  other  in  colour,  and  therefore  named  the  whH», 
and  the  grty  or  cituritious, 

CHEKIOIX    COHPOSinOK. 

Tlie  information  we  possess  respecting  the  chemical  composition  of  nervous 
matter  it  for  the  most  part  founded  on  analyses  of  portions  of  the  brain  and 
■pinal  ootd  ;  but  the  substance  contained  in  the  nerves,  which  is  continnous 
with  that  of  the  brain  and  cord,  and  similar  in  physical  cbaraoten,  appears 
also,  as  &r  a'<  it  has  been  examined,  to  be  of  the  same  general  chemical  con- 
alitution.  No  very  careful  comparative  analysis  has  yet  been  made  of  the 
grey  and  white  matter,  to  say  nothing  of  the  diSerent  structural  elements  of 
the  nervons  substance  ;  and  indeed  it  most  be  remembered,  that,  in  portions 
of  brain  snbjected  to  chemical  examination,  capillary  blood-vessels,  conuec- 
tire,  and  perhaps  other  accessory  tissues,  as  well  as  interstitial  fluid,  are 
mixed  np  in  greater  or  lees  quantity  with  the  true  nervous  matter,  and  must 
M  far  affect  tiie  result. 

The  nervous  matter  may  be  said  to  consist  of  an  albuminoid  body,  in  part 
liquid,  with  fatty  prindplee,  extractive  matters,  salts,  and  much  water.  The 
water,  which  forms  from  three-fourths  to  four-fifths  or  more  of  the  whole 
cerebral  substance,  may  be  removed  by  immersion  in  alcohol  and  evapora- 
tion. When  the  solid  matter  which  remains  after  removal  of  the  water  is 
treated  with  ether  and  hot  alcohol,  the  fatty  compounds  are  extracted  from 
it  by  these  menstrua,  and  there  remains  a  mixture  of  coagulated  albuminous 
matter  and  salts,  with  a  sniall  remnant  dne  to  accessory  tissues,  chiefly 
venels. 

The  albuminoid  coiutituent  U  not  safflciently  known  to  be  characterised  specifioillj. 
It  no  doubt  belongs,  in  some  Bnult  proportion,  to  the  interalitial  fluid.   Of  tliat  which 

*  From  the  reaearches  nf  Dr.  Angnstoi  Waller  it  appears  probable  tliiit  gsoglions 
exert  some  inflaence  over  the  antritioa  of  the  nerre-GbreB  coDcected  with  thani,  ftad 
■trre  to  munlain  tbe  stmetarsl  integrit;  of  Ibese  fibres  :  for  it  baa  been  fouod  that  whea 
a  gaoglionic  nerre  is  cut  sctobs  ie  a  liviog  mDinul,  tbe  part  bejond  the  aectioD  after  a 
liaw  beeonwi  atrophied,  while  the  port  eoDnected  with  the  ganglion  retuns  its  lotegritj. 
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and  it  ia  when  lo  altered  tb.-it  thsj  are  oommauly  subjAoted  to  exa^ninatioR, 
iiH  represented  in  Gg.  Lxxiv  a.  In  particular  in iitancca,  and  in  favourable  cir- 
cu  in  stall  cos,  it  may  be  duiCDvoreil  that  tile  tibra  ia  compo^ied  of  a  fine  mem- 
branouB  tttbe,  mctouing  a,  peculiar  soft  Bubitaaee,  aaii  that  thii  coiitained 
Bubttauca  il'^elf  is  distiaguiohable  into  a  central  part  placed  like  a  nort  of 
aiua  iu  the  middio  of  the  tube,  and  a  peripheral  portion  surrouudjiig  tbfl 
axis,  and  ooaujiying  the  epaca  between  it  and  the  tubular  inclosing  nom- 
brane.  In  the  annexed  ideal  plan  (Gg.  uxtv  b),  the  mcmlirano'ia  tiiht,  or 
primUivB  aheaih,  :a  marked  I,  1  ;  the  ountral  part,  marked  3,  was  name-l 
rijtinder  axis  by  PurkiiiJB,  who  considered  it  to  be  identical  with  the  struc- 
ture proviously  described  by  Remak  uniler  the  name  of  the  jirimitice  baiiil 
(libra  primitiva)  ;  the  matter  aMn'oumliiig  it,  marked  2,  2,  is  supposed  to  be 
the  chief  cause  of  the  wliiteneas  of  the  brain  and  nervea,  and  it  was  accord- 
ingly named  the  white  aulrilance  by  Schwann,  and  by  others,  though  leai 
appropriately,  the  vfdidlarij  sbcatK  It  is  this  bi'it-montioued  sabstanoe 
which  niidurgoea  the  most  marked  otmnge  on  exposure  ;  it  then  seema  to 
■ulT<.>r  a  Kovt  of  conijulntion  or  congelation,  and  wIipu  this  has  taken  place, 
it  very  strongly  refracts  the  lij^ht,  and  gives  rise  to  the  appearance  of  a  dark 
herder  on  each  Hide  of  the  nerve  tube  (Gg.  LSiiv,  a  and  c).  This  border, 
though  darker  than  tlia  rust  of  the  tube,  is  nevertheledx  tnuislucunt,  and  is 
either  colourlesa,  or  appears  of  a  sliijhlly  yellowish  or  brownish  tirit  ;  it  is 
bonndod  by  two  nearly  parallel  liocB,  so  that  tiie  nerve-flbru  has  then  a 
double  contnur,  and  the  inner  lino,  less  regular  than  the  outer,  gradually 
advances  further  inwardi  as  the  change  iu  the  white  substance  exteurls  to  a 
greater  depth.  The  dark  contours  pursue  a  sinunus  courtte,  often  with  deep 
and  irregular  indentations  ;  while  straight  or  curved  linos  of  the  snmci  cha- 
racter, ocoiisioned  no  doubt  by  wiiuklea  or  creases  occurring  in  the  layer  of 
white  snbstancp,  are  frequently  Been  crosaiug  the  tube.  By  continuoil  ex- 
poaore,  rouTuI  anJ  irregular  spots  appear  at  varioua  poinls,  and  at  length 
the  contents  of  the  nerve-tube  acqiutu  a  ooufusedly  curdled  or  granulated 
aspect. 

Tlio  (lonlile  cantonr  appears  only  ia  Gbrca  of  a  certain  niKe;  in  very  fine  lulxa. 
which  become  vancosc  ar  dilated  at  inUrvuls,  the  double  line  ii  Been  oaly  ia  the 
enlargements,  and  not  in  llic  narrow  part«  lielKeen.  It  often  liappi^ns  thai  the  soft 
oonlenls  ot  llie  tulie  are  prCBsed  out  at  the  mptured  extremilics,  as  in  6?.  Lixir. 
o,  4. and  (.ben  the  round  or  irtc^lar  massca  of  the  elTuscd  tnatlcr  are  still  sarroended 
by  the  double  line,  which  prnves  that  this  appcaranco  is  produced  independently  of 
the  menibrunons  tube.  So  long  as  this  tube  is  aer^unitely  filled  by  tbe  eontuined 
matler,  its  outline  ennnat  be  tlistlnguj^hcd ;  but  some! imeii,  when  the  white  suli- 
■lanoe  seiiaratt;*  at  various  points  from  the  inside  of  the  tube,  tile  contour  of  the  Ebro 
becomes  indented  and  irttgutnr,  and  then  tlia  membrane  of  the  tube  mny.  in  faTaur- 
able  cirenmstnacefl,  be  dincerned  as  aa  citreroely  faiut  line,  running  outride  the 
dccply-ilioilcd  border  formed  by  the  wliite  ratintaneu,  and  taking  no  part  iu  its  irre- 
gular ainuDiiiticsCig.  Lxxiv.,  0, 1.  ]).  The  membranous  tube  may  also  be  JiitiiiguLnbed 
at  parts  vbcre  the  continuity  of  the  eontainod  mutter  is  brokua  in  conseciuoni^e  of 
traction,  aqueczing,  or  like  injuiyof  the  Gbre  ;  in  sneb  parts  the  donbic  line  [irodueed 
liy  llic  while  substance  is  wanting,  and  the  faint  outline  of  the  inemfaranom  tnlic  may 
be  (jcrnrivcd  pausing  over  the  interruption  (2).  'I'lie  fiuo  Iranspurent  mcmliraDO 
which  forms  Ibis  tnlio,  named  also  llie  /iriiailirr  flirnlh.  apjienrs  to  be  qnit.o  «iin|'lc 
and  bomngCTieous  in  stmcluiE;  Bi  far  as  can  bo  judged,  It  agrees  in  ebemiea!  nahire 
with  elastic  tiuiuc.  Treatment  with  weak  chromic  acid,  or  iiMliiic,  or.  fIIII  bcller, 
Btaining  with  carmine  or  aniline  red  (maucnljOi  brings  into  view  nuclei  ntlarlicd 
alang  the  shcatli.  Tlicy  are  found  on  the  fibres  of  the  nerves  generally.  Init  not  in 
tbe  optic  and  auditory  nerves,  nor  in  the  brain  and  sgiintl  vard  ;  and.  indceil,  it  ia 
still  a  question  nbuthar  the  Gbrci  of  these  last  uaiued  nerrea  anJ  norvoua  cenlres  are 
provided  with  a  membraDoas  sheath. 
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13w  otw  eylJiMler,  oan*  band,  or  axial  fibrt  u  litaated  in,  or  hmt,  the 
tuiddk  of  the  neire-tabe,  wliera  it  mty  ooouionally  be  seen,  on  a  nrefnl 
iiwpe^os,  *a  k  gieyuli  itripo  or  band,  bonndod  on  either  side  bf  a  rerj 
fUnt,  even  ontlino,  having  no  ihare  in  tlu  nnttoaitiBB  of  the  white  mbetanoe 

(fig.  LKXIT,  c). 

Ae  azli  is  of  B  mon  tcnacloiu  eouiHteDce  tlian  Uie  white  mUUnee,  and  m«7  M«ord- 
inglT  be  •ometime*  leen  projecting  bejond  it  at  the  end  of  a  broken  Dcire-tabe,  either 
qoite  dcDoded,  or  oorered  onlj  b?  the  tobnlar  membrane,  the  iDteirening  while  lub- 
aUtioe  hanng  eicaped.  Although  the  name  of  azi«-e;linder  woald  leem  to  impi; 
that  ithadactoallj  a  ejliudricsl  figure,  yet  this  iib;  no  mouu  certain;  and  whether 
utmallj  cylindrical  or  not,  it  eertainlj  yorj  generally  appear*  more  or  leu  flattened 
when  mbjected  to  eiamioation.  To  all  outward  appearance,  uauallf,  it  ii  solid  and 
bomogeneoni,  but  sometimes  it  Is  strlal«d  longitudinal];,  and  towards  ita  termiaatian 
at  the  peripheral  extnmitf  of  the  nerre,  it  Tery  common)  j  dirides  into  Sner  filamenta. 
The  Bxi»<7lindeT  coniiH*  of  a  solid  albomiaoid  snbstanM,  whereas  the  medullary 
■heath  or  white  nilMtance  ooDiists  mainlj  of  tU,  and  a  certain  proportion  of  albd- 
minoua  matt^,  combined  with  it  as  a  colloid  Into  an  oleo^lbnminoui  liqoid. 
Accordinglj,  whilst  water,  especially  when  cold,  rapidly  produca  cODgelation  of  the 
white  anbatanee,  ether,  an  the  other  hand,  causes  it  speedily  to  disappear  as  if  by 
■olnlion,  and  globules  of  oil  then  mate  their  appearance  both  within  and  withoat  the 
tube,  the  remaining  contents  becoming  granular  from  precipitation  of  slbamen. 

The  existence  of  an  axial  fibre  is  probably  nniieml  in  nerre-fibrea,  though  it  ts 
not  generally  riaible  without  preparation.  To  bring  il  into  new,  a  solution  of  car- 
mine or  aniline-red  (magenta)  may  be  used,  which  stains  it  red— Ent  colouiiog  the 
denuded  and  projecting  ends,  bat  finally  also  the  part  still  snrrounded  with  the 
mednllaiy  iheatlL  Glacial  acetic  acid,  chromic  acid,  iodine,  alcohol,  chlorofonn, 
eoUodinm,  and  other  reagenta,  are  also  employed  with  greater  or  lets  advantage. 


Mjwj  of  the  tubnlar  ueire-fibres,  when 
■nbjeoted  to  the  microBeope,  appear  di- 
lated 01  swollen  oat  at  short  distances 
along  their  length,  and  contracted  in  the 
interrals  between  the  dilated  parts,  Sach 
fibres  hawe  been  named  noricoie  (fig. 
Lxxv).  Thoy  occur  principally  in  the 
Ismin  and  siHnal  cord,  and  in  the  intra- 
cranial part  of  the  olfactorj,  in  the  optio, 
and  aoouBtio  nervee  ;  they  are  occasion- 
ally met  with  also  in  the  other  nerres, 
especially  in  yonrg  animals.  These  fibres, 
boireTer,  are  naturally  cylindrical  lilce 
the  rest,  and  continue  so  while  they  re- 
tnatu  undisturbed  in  their  place;  and  the 
Taricoaa  character  is  occasioned  by  pres- 
sure or  traction  during  the  manipulation, 
which  cansea  the  soft  matter  contained 
in  the  nerve-tube  to  acoumulate  at  cer- 
tain points,  whilst  it  is  drawn  out  and 
attenuated  at  others.  Most  probably 
the  change  tafcea  place  before  the  white 
rabatance  has  coagulated.  The  fibres  in 
which  it  is  most  apt  to  occur  are  usually 
of  sDull  siae,  ranging  from  Tiioc''''  ^ 
yi'gjjtti  of  an  inch  in  diameter ;  and 
when  a  very  amall  fibre  is  thus  affected, 
Oia  variooiitiM  appear  lilce  a  string  of 


Fig.LZXr. 


Fig.  LXX7. — PiBBls  rsoH  ini  Boot 
OS  A  SruiL  NtavB. 
At  a,  wbers  tbey  join  the  spinal 
cord,  they  are  nricose ;  lower  down 
at  b,  they  arc  nniform  and  larger 
(from  Talantio). 
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globnles  held  togetiier  by  k  fiae  tmiAparout  thread.  As  already  remAiked, 
the  double  contour  cniued  by  coDgelation  of  the  white  lubatKaoe  doas  not 
appetu'  ill  the  highly -con  At  ricte<l  ports.  The  axia  tnkeB  no  pnj^  in  Ihi* 
oliAnye,  iiiJeod  it  may  sometimea  be  seen  runoing  through  the  vAricositieA 
otiJ  undergoing  no  correspouding  dilatation. 

Neither  in  their  course  along  the  nervous  cords,  nor  in  the  white  part  of 
the  nervous  oaDtres,  have  these  tubular  Gbtes  erei  boen  observed  to  unite  or 
anaBtomosu  togulber,  nor  are  they  aeen  to  divide  into  branches  ;  it  is  there- 
foro  fair  to  conclude  that,  though  bound  up  iu  numbers  in  tha  same  nerroas 
cords,  they  merely  run  side  by  aide  liko  the  threads  in  a  skoin  of  silk,  aud 
that  they  maiutain  their  individual  distinctness  throughout  the  trunk  aad 
bruDclie*  of  a  nerve  ;  but  in  many  oases  the  fibres  divide  in  approaching  Om 
poriphoral  terminatiou  of  the  nerre,  as  will  bo  again  noticed. 

Gny,  Fait,  NotvmedullaUii,  or  Gelatiiious  Fibrta  (fig,  uutvi). — The  white 
6breB,  at  the  peripheral  eitremities  of  many  nerves,  lay  aside  their  medul- 
lary  sheath   and   dark    borders,  and  are  prolonged  into  pale  fibres,  often 

Pig.  LSXYJ. 
A 


?ig.  liXXVI. — Gb«t,  PjHI  ok  Qklatisoos  Kinvi-FiBREa  (fran  Uax  Schultic. 
Uoguifieil  bet*u«n  lUU  and  EUI)  diaiDctcrG}. 

A.  From  a  bninch  (if  tbo  olTiictor;  nerve  of  tie  elicepi  at  a,  a,  two  dull  bonlercd 
or  wliilc  fihri's,  from  tba  fifth  piLir,  osaouL&tcd  ivilh  the  pale  oifacli^irf  fibres. 

B.  From  bhi'  sjmjinlhetio  aecTe. 

minutely  dividing,  which  seem  to  represent  the  ax  is- cylinder  deprived  of 
Nurrouodiug  white  subttiiuce,  and  either  naked  or  covered  with  a  pr>>1onga- 
tion  of  the  primitive  sheath.  But,  apart  from  these  pale  contitiuatioua  of 
while  fibres,  there  are  nerve.fibres  which  exhibit  the  nou-medulhited  charac- 
ter throughout  their  whole  length.  These  are  the  pale,  grey  fibres  first 
pointed  out  by  Reniak,  and  couimonly  designated  by  his  name,  which  bfo 
found,  with  or  without  asi>ocUted  white  libros,  chiefiy  iu  the  sympathetic  but 
also  iu  other  nerves.  The  branches  of  the  olfiietory  nerve  of  man  and 
miuumalia  consist  wholly  of  these  pale  fibres.  They  were  named  gel,itinoas 
(by  Henle)  from  their  aspect,  not  their  chemicul  nature.  They  nicasuro 
from  Tjn'oflt^'  ***  bs'oo'''  of  an  inch  in  diameter,  appear  flattened,  tranaluceat, 
homogeneoUH,  or  very  fuintly  granular,  and  sometimes  finely  striated  longi- 
tudinally. At  short  distances  they  bear  oblong  nuclei,  which  have  been 
supposed  to  belong  to  a  abeath  (Max.  Bchultxo).  As  these  fibres  generally  and  I 
peripherally — and  some  (olfactory)  are  known    to    begin  centrally — by  a 
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Pig.  UtIVU. 


nmnbeT  of  fine  fibrila,  it  haa  been  b/  ■□me  Aaatomista  suggeated,  by  otben 
HiMntjiMHl,  that  the7  are  really  bundles  of  immeaiureably  fine  filunenta  ; 
moiBot&t,  it  ia  aiaerted  that  the  fibrillar  structure  may  be  actually  obserred 
in  pale  lympathetia  fibre* ;  bbt  thia  view,  hoireTer  probable,  stands  in  need 
of  eonfinnatifw. 

Fale  fibres  are  also  met  with  (in  the  HjmpJithetiQ  nerve  eapecially)  which 
apiiiMi  ae  fine  nmple  filamenta  with  fuaifonn  enlBrgements,  often  fioely 
grannlu  in  substance,  and  possibly  of  the  nature  of  nuclei,  but  placed  in 
tba  eontinnity  of  the  fibre,  and  not  merely  attached  to  a  sheath. 

ITtnt-etUa,  aometimea  called  Nent-vaidet. 
— ^Mse,  as  already  mentioned,  constitute 
the  second  kind  of  stmotural  elements  proper 
to  the  nerrous  systeni.  They  are  found  in 
the  grey  matter  of  the  cerebro-spinal  centre 
and  gangliona,  conatituting  a  princip&l  part 
of  the  last-mentioned  bodies,  and  thenoe 
often  named  ganglvinic  coTptucUt  or  gattgtion 
globuU* ;  they  exist  also  in  some  of  the  nerree 
of  special  sense  at  their  peripheral  expan- 
sions, and,  here  and  there,  iu  the  course  of  cer- 
tain other  uervea.  The  nerve-cells  may  have 
a  spheroidal,  oral,  or  pyriform  shape  (fig. 
LXXTii) ;  and  such  for  the  most  part  is  their 
form  in  the  ganglions ;  bat  many,  and  espe- 
cially those  from  the  grey  matter  of  the 
s|nnal  oord  and  brain,  are  of  an  angular  or 
irregular    figure,    and    send    out    piooessus. 

Fig.  LXXTIU. 


Pig.    LXXVir.  —  QiBauoi:a 
KiHrc-CiLLS,  HAamniD   (Crom 

Vaientia), 


Pig.  LZXTIII. — KtMiniD  Hists-Cbll,  rsua  the  Gut  Hattib  or  thi   Edum 
MwOLLi  OBLcasAti.     MiomriiiD  350  vuMKtExs  (from  KOUiker). 
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oRen  Guvljr  braucheil,  rroia  their  circumference  (GgB.  uuevth  and  Lxxix)  ; 
and  then  tJiey  are  often  iiaineil,  according  tJi  the  mimber  of  processea  they 
present,  uni-,  bi-,  aaj  multipoliir  ;  terras  obviouslf  ill  chowjD,  but  rendere>l 


PiE-  LXXIX. 


Pi(.  LXXIX.  — Niiu»ii-CKi,t.s  rncis  niK  Ci'bticjil  Gbst  MiTTea  f.»  tui  Ceubeudm. 
MiaKiPiBU  2i;0  WJUBTEBS  (from  KOUlker,  roJuceil). 


current  by  use.  Thoy  have  each,  as  a.  rule,  a  larRe,  woll-defineii,  clear, 
round  uucltiua,  and  within  thin  an  equally  dietinct  nucluolufl,  or  Minietimea 
inoro  than  one.  The  suhatanco  of  the  cell  is  soft  and  transtuceut,  hut  finely 
grnijulur  or  punctuated,  and  slightly  tinged  throughout  with  a  bronnisb  red 
colour  ;  aiit]  cells  are  often  Bci;u,  esf'ecially  those  of  the  lai'^'c  ramitiei]  kiud, 
with  one,  or  sometimes  two,  much  deeper  coloured  brown  patches,  caused 
by  groups  of  pigment  granules  ;  the  colour  u  deeper  in  adult  age  than  in 
iufaucy. 

The  bodiei  in  question,  although  they  still  are  commonly  called  "cells," 
appear  to  he  destitute  of  a  proper  cell  nalL  In  the  ganglia,  it  is  true,  they 
are  enclosed  in  a  distiuct  capiinle  ;  but  this  is  jirobably  adveutitioUB,  snd 
pertaiuiijg  to  the  connective  structure  in  nhich  they  are  lodged.  The  out- 
niDiiers  or  bratichca  are  formed  by  prolongations  of  the  tsaine  soft  fiubeitanco 
which  forms  the  coll  body  ;  they  are,  therefore,  very  readily  broken,  iind 
the  cells  thertby  mutilated,  in  the  manipuhttion  required  for  their  iuaulatiou. 

Variiiua  recent  oliscr'crii  cleicrilie  u  faint  itrlstion,  or  a  very  fina  filirillotion.  ia 
the  branched  celU;  the  lines  or  liljriU  are  »iiid  to  run  Along  ihe  (inlriinneri,  ia<[  ulio 
to  pass  en  n  till  noil  tlr  Miteu^li  the  hotly  iif  the  cell  from  olio  brunch  tn  another;  it  is 
furtlier  alleged  hy  one  writer  (Pmnintaan),  that  Imndles  of  fitsmentd  proceed  from  the 
nucleus  and  pais  out  of  the  cell  at  various  points,  In  eoeli  of  which  liundles  there  ia 
one  filiril  eonnectod  with  the  nucleolus. 

Olhor  Derve>cells  (fig.  ucxx,  a)  are  fiund  in  the  nervons  substance,  which  ] 
are  diiitinguished  chieQy  by  the  pellucid,  colonrleds,  and  bomogeucoua  aspect ' 
of  the  Dintter  contaiued  in  theca  ;  such  cells  possess  a  nucleus  like  the  r«$t ; 
they  are  sehloiu  large,  and  have  usually  a  simple  round  or  oval  figure.  They 
occur  along  with  nervo-ceils  of  the  kind  before  described.  l*Btly,  BUinll 
bodies  of  the  size  of  human  hlood-corpuecle.s  nud  upwards,  containing  ona 
or  more  bright  Kpecks  like  nucleoli,  abound  iu  the  grey  matter  in  certjiin 
tiluatiooH  (Eg.  tJilcx,  h,  c).  Ilheee  bodies,  which  are  ioiuetiraen  called 
"granules"  {Klinttr  in  German),  resemble  the  nuclei  of  nerre-oetls  ;  and 
it  may  bu  a  question  whettier  thuy  lue  not  the  uiiclei  of  cella  in  which  ths 
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(Mll-maitter  or  protoplaam  ia  verjacaaty,  and  acddeotallf  dutsohed  in  ezami- 
DAtion.   Thaaa  iincleii»-lika  bodies  nre  veiy  abnn- 
dant  in  the  laperfidal  grey  mutter  of  the  cere- 
bellam. 

In  the  giey  matter  of  the  cerebro-Bpuinl  contra, 
the  nerre-oeUs  appear  u  if  imbedded  in  a  sort 
of  matrix  of  gnnnlar  inbatanoe,  iuteipoaed  be- 
twoBD  them  in  greater  or  lent  quantitf,  and 
wrj  genei^f  tiaroned  bj  nerve-fibre*  But 
it  ia  Terj  probabla  that  the  appeannce  of  gra- 
nular or  molecoUr  matter  results  from  a  con- 
fiued  interlaoement  of  very  fino  fibrils,  and 
■apecially  of  the  fine  lamificationH  of  necre- 
cella  ;  or  from  the  oroshmg  and  breaking  down 
of  anch  fibrea  in  the  process  of  examination. 
In  the  ganglia  properly  so  called,  the  cells  are 
packed  np  among  nerve-fibrus,  but  each  cell  is 
also  immediately  surrounded  by  an  iuclosiug 
oapaole  (fig.  itittt   and  lisxiii.). 

The  proper  nerroua  snbatatice  of  the  brain 
and  ipinal  cord  is  described  by  Kiiltiker  as  being 
traversed  in  all  directions  and  supported  by  a 
frameirork  of  aonnectiTe  tissue — the  "reti- 
form"  eoonective  tissue  described  at  p^e  Ixxix. 


Pig.  LXXX.— Skill  Ksrtk- 

ClLU. 

a,  {torn  th«  (cortial)  grtj 
natter  of  the  brua.  b  anil  e 
are  fr.)m  the  cortiol  Mbstance 
of  the  eerebelioin  ;  b  reaemble 
detached  cell-DUclri.  e  are 
smaller  bodieSt  also  like  cell- 
nuclei,  ilenaetj  agireicnled 
( ftom  Haonofer,  msguiSod 
310  diameters). 

This  ia  formed  of  an  inter- 
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onion  of  ramified  connective-tissue  corpuaclea,  or 
of  a  network  of  fine  fibrea  alone,  origiually  pro- 
ceeding from  such  corpusclea.  Kolliker  names  this 
■upporttng  structure  the  reticulum  of  the  nervous 
oentrea  (fig.  Lxxxi  ).  Yirchow  proposes  the  term 
ntvro^ia.       It  is  not  merely  an  open  mesb-woik, 

bnt  oonaiata  also  of  fine  lamiuss  formed  of  a  close 

interlaoement  of  the  finest  fibrils,  disposed  as  mem- 

hranoua  partitions    and    tubular    compartments  for 

separating  and  inclosing  the  nervous  bundles. 

Such  beiug  the  structural  elements  of   the  ner- 

Toos  anbstuice,  we  have  next  to  consider  the  arrange- 
ment of  these  cells  and  fibres  in  the  ganglia  and 

nerves  which  they  ooiitributo  to  form;  the  intimate 

stmctnre  of  the  encephaloa  and  spinal  cord  being 

treated  of  in  the  part  of  this  work  wbioti  is  devoted 

to  special  or  descriptive  anatomy. 

^e  bodies  so  named  are  found  in  the  following  sttnations — viz.  :  1.  On 
the  posterior  root  of  each  of  the  spinal  nerrtiS,  on  one,  and  probably  the 
oorreqiODding  root  of  the  fifth  nerve  of  the  encephalou,  and  on  the  seventh 
pair,  gloaso-pharyngeal  and  pnenmogastric  nerves,  involving  a  greater  or  less 
unonnt  of  their  fibres  ;  also  on  the  branches  of  certain  oerebro-spinal 
nervea.  2.  Belonging  to  the  sympathetic  nerve,  (a) — In  a  serius  along 
each  side  of  the  vertebral  column,  connected  by  nervous  cords,  and  con- 
stitoting  what  was  once  considered  as  the  trunk  of  the  sympathetic. 
Q>) — On  branches  of  the  sympathetic  ;  oocurting  numerously  in  the  abdomen, 
Uwiax,  seek,  and  head  ;  generally  in  the  midst  of  plexuses,  or  at  the  ^oinb 


Fig.  LXXXI.— Pahi  o» 
TUB  Rbtidoluh  rsoii 

TUI    SriRAL    CutD. 

Open  meBh«s  are  aeeo  ge- 
nerallj,  but  at  two  plaoei 
the  clone  IstDelliromi  io- 
terlacemeiiu  are  showa. 
Uagaitied  350  diameUrs 
(from  Kolliker). 
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of  union  of  two  or  more  branches.      Those  which  »re  found  in  severml  of  the 

foaace  of  tho  Qracium  and  face  are  for  the  most  part  placed  at  the  junotioii  of 
fiuB  branchta  of  the  aympathetic  with  liraucheB,  usiiaily  larger,  of  the  oerebro- 
Bpiaal  Dervea ;  Lot  they  are  generaU;  leukoned  m  belonging  to  the  sjmpat- 
thetic  B}'»tein. 

Tim  ganglia  differ  nidelj  from  each  other  in  figure  and  size  :  those  whicli 
have  been  lougett  kuown  to  anatomists  are  moit  of  ihem  Lkrge  and  cciQ- 
spicuoua  objects  ;  but,  by  the  researches  of  Remak  and  others,  it  has  beeu 
chowD  that  thuis  are  uiimerouH  small,  or  vhat  might  be  almost  termed 
microscopic  ganglia,  disponed  along  the  brancha^  of  tiervos  distributod  to  the 
tongue,  the  heart,  the  luugx,  and  some  other  viscera  ;  uUo  coimected  with 
fine  plexuses  of  nerves  between  the  coats  of  the  intestines. 

Gaiigliona  are  invested  eit^rmuUy  with  a  thin  but  lirm  and  closely  adherent 
envelope,  continuous  with  the  fibrous  sheath  of  the  nerves,  and  composed  of 
oonnective  tiaeue  ;  this  outnard  oorertiig  sends  proocBses  inwards  through 
the  interior  mass,  dividing  it,  sa  it  were,  into  lobules,  and  supporting  the 
uuioeroua  fine  vessels  which  jiervade  it.  A  section  carried  through  a  goni^lioii, 
in  the  direction  of  the  nervous  cords  caun>.'Ctei]  with  it,  discloses  to  the  nuked 
eye  merely  a  collection  of  reddish-grey  matter  traversed  by  the  white  fibres 
of  the  nerves.  The  uervoua  cords  ou  entering  lay  aside  their  investing 
sheath  and  spread  out  into  smaller  bundles,  between  which  the  grey  gang- 
liouio  substance  is  interposed  ;  and  their  fibres  are  gathereil  up  n^oiu  into 
cords,  furnished  with  sheaths,  on  isstiiug  from  the  ganglion.  The  miero- 
fcopu  shows  tliat  this  grey  substance  consists  of  nerve-cells  and  Cbrcj  with 
supporting  counective  tissue.  The  nerve-cells,  or  ganglion  globules,  have 
moitly  a  round,  ovnl,  or  pyriform  figure  (figs,  lxivil,  lxxxil  and  lxxxiil). 
They  ore  inclosed  in  cupaulea  formed  of  a  trauapareut  meuibmna  with 
attached  or  imbedded  nuclei. 

Of  the  relation  between  the  nerve  fibres  in  a  ganglion  and  the  ganglion  cells, 
it  may  be  stated  that  many  fibres  I'Uha  through  without  being  aouuectud  with 
the  cells,  but  thut  every  uerve-cell  is  connected  with  a  fibre  or  with  fibres. 
According  to  Dr.  Beale,  each  cell  is  connected  with,  at  least,  two  fibres, 
which,  ou  reaching  the  nervous  bundle  in  which  they  are  distributed,  run  in 
opposite  dirrctiona  (fi^.  i^sxn}.  One  of  the  fibres  is  straight,  usually  of 
tolerable  size,  and  connected  with  the  cell  at  one  spot  like  a  stalk — in  pyri- 
form cells  at  the  small  end.  The  other,  usually  smaller,  begins  or  is 
attached  at  bome  diatauco  from  the  iusertion  of  the  first,  and  makes  several 
turns  on  the  surface  of  tbe  cell,  but  within  it«  capsule,  which  are  continued 
as  spiral  ooils  round  the  straight  fibre,  and  then  the  two  part  comptony  and, 
apparently,  run  in  opposite  dlreotiions  in  the  nervous  bundle  iu  which  tiiey 
mingle. 

The  Eplral  fibre  bears  large  ohlnng  nuclei  along  its  comwt.  These  sre  seen  oo  iU 
spiral  Im'na  upon  the  surface  of  the  cell,  and  aoine,  at  the  comruencemCQl  of  the 
libro,  seem  to  be  beneath  ilic  aurfico.  It  may  bo  eiuglo  friim  tbe  first,  or  Ivgin  liy 
two  or  more  filamcata  wbieh  join  at  Bome  distance  from  the  eeW.  Both  EUres  in- 
r.r-.'aee  in  »\t.e  as  they  prni^Ecd.  They  have  at  fitst  iIib  cbaracler  of  pate  fltireA  (or  axis 
cjlindcrs),  then  one  of  them — generally  the  straight  one.  but  it  maj  be  Iha  other — 
ul  a  short  distance  from  the  cell  seqaires  a  mc'Iullar?  sheatli  soil  becomes  a  dork 
bordered  fibre.  At  Ilic  hldiq  limc  11  cannot  be  potiitivclj  said  thai  both  fibres 
may  not  become  dark  bordered,  or  bolh  continue  as  pnio  fibrci.  Tho  spiral 
fibre  may  tunko  more  or  fower  coils,  and  Dr.  Hcalo  lUiiiks  Ihcy  arc  more  nu- 
mrroiis  in  alder  cells — for  iu  some  i-ai^cs  the  soullvr  fibre  lanstrcrlng  to  the  spiral 
one  clacwheri!)  is  not  colled ;  and  tbe  cells  iu  Buck  cases  he  oonsidcrs  to  bo  young  or 
recently  formed, 


^ 


Rg.  LXXSit.— GxiULtON-CKLL  o»  A  Fao«,  MAoiriFiED ;  loooaiiraa  to  Biiu. 
Rcilueed  lud  lulnpted  from  an«  of  lili  Ggurea.    □,  a,  itnight  fibre;  i,  i,  coiled  Abn; 
e.  •nullrr  one  ioiuio;:  it. 
Ptft  LXXKIIL— JUnmnEO  GinnLioM-Cim  mpx  tub  amriTHMia  or  Ttu  Fiioo, 
iTCumiisa  ID  J,  Abjiuld.      Viich.  Arch.  ISOS. 
u,  Itnight  fibre;  b,  miled  fibre,  srbmg  bj  ■  sapecSeiitl  Del  connected  with  nnslealai 
nf  (be  cell ;  e,  e,  capeule  w-jth  nuclei. 

T«o  inbMciQcnt  writcn,  Jnliiu  Arnold  Dod  L.  0.  Conrroijior,  bare  oonfirmed 
Dr.  Scale's  oricinal  obseniiiioa  in  nlmost  averj'  point :  bat  wliilut  JJealc  dcicriboa 
Ibe  tHO  &bre*  n^  conni^tc  J  with  tha  lubstoncc  of  the  ceil  nnc!  at  ita  siir[:tue  anlj' — or, 
•t  )e«l,  coald  not  olitain  talis fm-tory  evidence  of  Ita  passing  into  the  interior — 
Arnold,  and  lifter  him)  Courtoisier  describe  (u  bid  prcTiau'^lf  been  done  by  Iliir- 
tew  knd  (itlier*!  the  slnigbt  fibre  na  liaccable  into  tbc  nadcus,  with  whirh  Arnold 
thinlct  it«  medullary  «hpoih,  here  nliogether  inconsidcralile,  is  continuoui,  whllsl  Iho 
kxUl  part  end)  in  the  nudeoluB.  which  he  n^gnrdii  a*  the  linobbcd  end  of  the  txia 
rrlinder.  Then  both  describe  s  notworli  of  eiquisitcly  Dne  librils,  whieb,  aprinijing 
rmm  Ih«  nuclcniua  aa  a  centre,  trnvi^nics  the  BabEtance  of  the  cell  and  comes  to  l!ie 
•irTare  belncen  the  cell-body  and  its  eheath,  and  Gnaily  nnilca  into  the  ejiirnl  fibre. 
Acrvrdin^  to  this  acconnt^  the  iincleolns  U,  vi  it  vrcre,  the  uad  uf  the  Btrai^hl  fibre 
Bnil  tieinnning  of  the  *pira1  one.  or  vice  vmA;  or,  *t  least,  the  paint  of  orgoaio 
connection  bctireen  ihem  in  the  cell. 
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CooTTolaier  describes  both  fibm  u  icqniriDs  k  medullatj  iJicath.  At  ttmglit  one 
flnL     He  bai  found  tbc  iLbore  dMoibcd  ilrnclare  ia  thegi>n<;Iu  of  HJi,  binU,  uiil 
mainnial* ;  bul  ohiL-t  in  ihe  frog  tLe  ccJ]  ha*  never,  or  (orcclj  crer,  mare  Ihan  one 
■tnight  anil  very  laretv  more  Ibon  one  apim!  fibre,  he  Gndt  that  in  olhir  Terlebntaa  n 
a  cell  maj  give  off  each  twin  fibre*  from  tHO  or  more  port*  of  its  clrcuiuferene& 

In   tlie  ipiuoJ  ganglia  of  Ihe  tkale.  l(>r|ieilo,  and  dogfixfa,  ihere  it  »  dilTertDtn 
■rmngcmeut.     Id  IIicm;,  m  fir^l  poinleil  onl  lij-  B.  Wagner,  two  Gbres  ar«  connetrleJ 
with  each  gang-] ion-cell,  at  opposite  ildoa  or  opposite  potc^.—oae  directed  ceDtr>Uj' 
(ovard  the  root  of  the  nerve,  and  the  other  oolvardly  towardd  its  bianvhM. 

t'ERKBRO-SP^SAL    NERVES, 

These  are  formed  of  the  uorvo-fibrcs  alromly  Jeiicribod,  oo1tectt>d  together 
aurl  bDiitiiJ  ii|)  in  ^heiitha  rif  conuectivo  ti-sue.      A  lu'gvr  or  smHller  numbwcl 
uf  fibres  iucluaed  in  a  tubular  Bbesth  forui  a  flcndcr  round  cord  of  aa  duter- 
aiinats  eUe,   usualljr  named  a/iinicithu;  if  a  nerve  bo  veiy  BOiall  it  niuy 
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oou^iaC  of  bul  one  audi  ooiJ, 
but  ill  krgvr nerves aever^  funi- 
culi nns  iiiiited  together  iut> 
niie  or  more  bundles,  which, 
lieiiig  wrapped  up  in  a  cuni- 
luoii  iiK'uibranouG  CDveringeon-J 
Ktitiite  ihu  iiL-rvc  (Q^,  lximv,^ 
Accordingly,  in  diHsectiiig  it 
iiorve,  we  firat  come  to  im  out- 
ward coveting,  formed  of  con- 
nectire  tissue,  often  ao  itroug 
and  duiiBo  that  it  mi^ht  ir«U  Im 
I'roai  thin  common  »hti;th  we  trnie  luninie  pa-siug  inwards 


Fi([.LXXXlV.— PiinicoMpFiHsTBrNKiin  Nrnvii, 

0[>M19T1!IO  er  VS-H   Hlll.l.KllC..llt.iuHK0S10ULl 

waiFPtb  nr  tn  a  otiuHuH  r^nctTii. 
A,  tba  nerve;  B,  a  ainpla  fUBiculua  draBU  out 
from  Iho  re«t  (rriiui  Si.  C.  Bdl). 

called  fibrous 


between  tbo  larger  and  smaller  bundles  of  funiculi,  luid  filially  bL'twuen  tha 
fllDJculi  thomaelvup,  conneijtinf;  them  together  ns  well  as  conducting  and  sup- 
porting the  fine  bloud' vessels  whiL-h  are  distributi.-d  to  tbe  nerve.  But,  liesides 
the  interposed  iircnUu  tJBBiie  whitb  connects  tho-o  smallest  oordi,  oiuJi  funi- 
culus ban  a  ppeebl  nbeuth  of  its  own,  as  will  be  further  noticed  presently. 

Tbe  coinnjou  I'heath  end  its  aubdivisionB  con-ist  of  connective  tissue,  prn- 
teulin^'  the  usual  white  nud  yellow  constiliieut  fibres  of  that  teiturv,  tbe 
latter  being  pieteut  in  considerable  proportion.  The  tpecial  sbeuths  of  the 
funiculi,  on  tbe  other  band,  appear  to  be  formed  essentlnlty  of  a  fine  ttaiis- 
parent  meuibranc,  wbich  may  without  difliculty  bo  stripped  oil  in  fiirm  of  it 
tube  from  Ilia  little  bundle  of  aprve-fibrrs  of  which  the  fiiniculua  cousisti. 
\Micn  tiumiucd  witli  a  hjg:li  power  of  tbe  microscope,  ihia  meiubnuiO'' 
presentB  the  aspect  of  a  thin  transparent  film,  which  in  some  parts  appears  to 
bv  quita  simple  and  homcgeueou?,  but  is  more  generally  marked  witb 
extremely  lino  reticulated  fibres.  Coi'puAcles  losimbliug  elongated  cvll- 
uucloi  niny  uIko  be  veeii  upon  it  when  acetic  acid  is  apjilied.  TLe  tissne  in- 
vesting a  ntno  and  iiiolcsing  its  proper  tibrec,  aa  now  dtaoribed,  is  nnmed 
the  iiciii ilni'iiio,  and  the  term  is  for  tbe  mot-t  pnit  applied  iudiscrioiiuately 
to  tbe  whole  of  the  cnvi-lopiug  etiuclme,  though  touie  auntowiatB  use  it  to 
denote  only  the  cLeatbs  of  ihe  funiculi  and  suinlUr  fasciculi,  whilst  ibey 
name  the  general  oxtemol  coveiing  cf  the  nerve  its  "  cellular  sbeuth  "  (I'njfttMt 
editiloia'j, 

Some  recent  writers,  believing  that  the  primitiio  sheath  or  membronona 
tube  of  the  uerve-fibre  correapondj  to  the  varcoltmnia  of  mueoie,  liavo  pro- 
]iO!-ed  to  designate  it  as  the  neurilemma,  and  to  use  Uio  term  /;crtnritiiufli 
^of  the  cuaraer  alicatliiug  of  the  uctves  and  uenouB  cords,  to  which  the  tena 
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nenrilaiiuiui  has  been  heretofore  mpplied.  The  uso  of  the  term  perineurium 
ia  iiDobj«ation»ble  aad  mnj  Bomstime*  be  conveaieDt,  but  the  proposed  new 
and  rMtricted  kppIic«tiou  of  the  term  neuriUmoM  will,  I  think,  lead  to  am- 
Ingaitr,  and  is  of  doubtful  propriety. 

da  fanionll  of  a  aerre  are  not  all  of  oue  size,  bat  all  are  aaScieutly 
large  to  be  raadilj  aeen  with  the  niked  eye,  and  euilf  diisected  out  from 
endi  atli«r.  Id  a  nerre  m  diaieoted  into  its  componeot  fuoiciili,  it  is  Men 
that  these  do  not  ran  along  the  nerve  aa  parallel  insnUted  cords,  but  join 
together  obliquely  at  short  distances  aa  they  proceed  iu  their  coune,  the 
eorda  reanltiag  from  each  union  dividing  in  their  further  progress  to  form 
jnnctiona  again  with  csllateral  oords  ;  so  that  ia  fact  the  funiculi  composing 
a  single  nerrous  trunk  have  an  arrangement  irith  r«spBct  to  each  other 
aimilar  to  that  irhich  we  iliaU  presentlf  find  to  hold  in  a  plexus  formed  bjr 
the  branches  of  diSerant  nerves.  It  most  be  diatinctlj  understood,  hoW' 
eTor,  that  in  theee  commuuicationa  the  proper  uerre-Gbres  do  not  Join  to- 
gether or  ooalesod.  They  pass  off  from  one  nerroua  cord  to  enter  another, 
with  whose  fibres  they  beooine  ii)termiKS(],  and  part  of  them  thus  inter- 
mixed  may  again  paas  off  to  a  third  funicnlus,  or  go  through  a  iieries  of 
funiculi  aod  undergo  stOl  further  intermixture ;  but  throughout  all  those 
■ocoesure  associations  (unUl  near  the  termination  of  the  nerve)  the  fibres 
remain,  as  far  as  known,  individually  dLttinct,  like  the  threads  in  a  reps. 

The  fibres  of  the  cerebro-Bpinal  nerves  are  chiefly,  in  some  cases  perhaps 
szclnnvely,  of  the  white  or  medullated  kind,  but  in  most  instances  there 
are  aiio  grey  fibres  in  greater  or  less  number.  Uoreorer,  it  has  often 
^ipeared  to  ma  as  if  there  were  filaments  of  extreme  tenuity,  like  the  whito 
filament!  of  connective  tissue,  bnt  of  doabtfnl  nature,  mixed  np  witJi  wuU- 
characterised  nerve-fibres  within  the  sheaths  of  the  funiculi.  Lying  along- 
side eacb  other,  the  fibres  of  a  funiculus  form  a  little  nkein  or  bundle,  which 
runs  in  a  waving  or  serpeatioe  manner  within  its  sheath  ;  and  the  alternate 
lights  and  shadutrs  caused  by  the  successive  bendings  being  seen  throu  jh 
the  ahaath,  give  rise  to  the  appearance  of  alternate  light  and  dark  cross 
stripes  on  the  fnuicnli,  or  even  on  laiger  cords  consisting  of  several  funiculi. 
On  stret<ihing  the  nerve,  the  fibres  are  straightened  and  the  striped  appear- 
ance is  loat. 

Ve*»eU. — The  blood-ressels  of  a  nerve  supported  by  the  sheath  divide 
into  very  fine  capillaries,  said  by  Hanle  to  measure  in  the  empty  state  not 
more  than  jj^th  of  an  inch  in  diameter.  Thane,  which  are  numerous,  run 
parallel  with  the  fibres,  many  of  them  within  the  funicular  sheatha,  but  are 
connected  at  intervals  by  short  transverse  branches,  so  as  in  fact  to  form 
a  network  with  long  narrow  mesbes. 

Branehitig  aiid  eaajnnetion  of  Nervti. — Nerves  in  their  progress  very 
oommonly  divide  into  branches,  and  the  branches  of  different  nerves  not 
nnfreqnently  join  with  each  other.  As  regards  the  arrangement  of  the 
fibres  in  these  cases,  it  is  to  be  observed,  that,  iu  the  branching  of  a  nerve, 
ooliections  of  its  fibres  successively  leave  the  trunk  and  form  branches  ;  and 
that,  when  different  nerves  or  their  branches  intercommunicate,  fibres  pass 
from  one  nerve  to  become  associated  with  those  of  the  other  in  their  further 
progress ;  but  in  neither  casu  (unlei>a  towards  their  peripheral  termination*) 
is  there  any  such  thing  as  a  division  or  splitting  of  an  elementary  nerve- 
fibre  into  two,  or  an  actual  junction  or  coalesoauce  of  two  each  fibres 
together. 

A  communication  between  two  nerves  is  sometimes  effected  by  one  or 
two  oonneeting  branches.     In  such  comparatively  simple  ni^oa  ot  CQU.iv«a- 
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tion,  vbicb  arc  not  Dnusnnl,  both  nerve*  commonly  give  and  receive  fibrcM 

N>  that,  lifter  th«  junction,  ench  coiitiiius  a  uixtitro  of  fibrca  denveil  from 
two  originallj  distiDct  sources.  More  rarely  the  fibres  pa.<i«  only  ffoiQ  one 
of  the  oerveu  to  tUe  other,  and  the  coutribution  ia  not  n>ci[)rociiL  lu  the 
former  ivuo  the  cooimniiiofiting  branch  or  branchea  will  of  course  contain 
fibres  of  both  nerves,  in  Uie  latter  of  oiiu  only. 

In  other  cnses  the  branches  of  a  nerve,  or  brmiches  derived  from  two  or 
from  several  different  nerves,  are  orjnnecteil  in  a  more  complicated  manner, 
and  form  what  is  termed  a  plexus.  In  plexuses — of  Kbich  the  one  named 
"  brachinl  "  or  "  aiillary,"  formed  by  the  great  nerves  of  the  arm,  and  the 
"  lumbar  "  and  "  Bacml,"  former!  by  those  of  the  lower  limb  and  pelvis,  are 
appropriate  examples — the  uervua  or  thi'ir  brauchea  join  and  divide  again 
and  a^jain,  interchanging  and  intermiiinB  their  fibres  so  thoroughly,  that, 
by  the  time  a  bnoich  leaves  the  plexus,  it  may  contain  fibres  from  all  the 
nerves  entering  the  pli'sni.  Still,  as  in  the  more  simple  ccmmunicatious 
already  spoken  of,  the  fibres,  so  far  a^  ia  known,  romaiu  individually  diatinct 
throughout 

Some  further  vlrcnmalsncee  remain  to  be  noticed  as  to  llie  oourse  at  the  fibres  in 
ncrvcA  nn<1  nervous  p1exu«ea. 

Orrbcr  ban  deiicribcd  and  egrnrcd  nerve-fibna,  which,  afWr  ranoing;  s  certain  way 
in  a  iicrvi>,  apparently  join  in  form  of  loops  with  neighbouring  fibres  of  the  same 
bundle,  hqc]  proceed  no  further.  Such  loopa  might  of  caune  be  reprcacoted  as 
formed  by  filirea  which  liend  buck  and  return  to  the  nervous  cisntro ;  and  bo  Gerber 
cnnsidera  thnm.  Flo  regardii  llicm  as  looped  terminations  of  scntieiit  fibres  appro- 
priated to  llio  nerve  itself— na  the  ntm*  iierconHn.  in  short,  on  which  depends  the 
nensibility  of  the  nerve  to  impreesions,  painful  or  otlierwiac,  applied  to  It  elsewhere 
Ibnn  at  Its  eitremltieAr  The  whole  maTtcr  is,  however,  involved  in  doubt:  for, 
admitting  the  cilsleni^e  of  the  loopa  referred  to,  whieh  yet  requires  confirmation,  il 
is  not  impofsildc  that  tliey  may  be  prodoced  by  Cbrea  which  rnn  bsfk  only  a  certain 
WA}'.  and  thi-n.  entering  nnother  Imndle,  proceed  onwards  to  the  tennination  of  Um 
nerve.  Again,  it  has  been  siipposcii.  that,  in  some  instances,  of  nervous  conjanc- 
lions,  certain  collections  of  fibres,  after  ps-wlng  from  one  nerve  to  anolhor,  take  » 
retrograde  conrye  In  thut  second  nerve,  and,  in  pbcc  of  being  dlstribuled  periphe- 
rally with  ila  brandies,  turn  hack  to  its  root  and  rejoin  the  cerebro-npinnl  centre. 
An  n]iparBnt  einmplc  of  such  nervous  arches  without  periphcml  dlslriliuUoti  it 
afforded  bj  the  optic  nerves.  In  uhich  varl^uj  auatoml^la  admit  the  exirilence  of 
■rched  fibres  that  seem  to  )iasa  across  the  coramisaiiro  betwoon  Ihow  nen-ca  from 
one  optic  tract  to  the  other,  and  lo  return  o^In  to  the  brain.  These,  however,  are 
perhaps  lo  lie  compared  with  the  commisBural  fibres  of  the  hrain  iticif,  of  which 
there  is  a  great  system  connecting  the  symmetrica!  halves  of  that  organ.  Bnl 
instances  of  a  similar  kind  occurring  in  other  nerves  have  been  pointed  oat  by 
Volkmann ;  as  in  the  connection  between  the  nocond  and  third  cervical  nerves  of 
I  the  cat,  alri0  in  that  of  the  fourth  cranial  nerve  with  the  firal  branch  of  the  fifth  in 
other  quadrupeds,  and  in  the  commual cations  of  the  cervical  nerves  with  the  spinal 
accessory  and  the  dei^ccndens  noni.  But  certain  fibres  of  the  optic  nerves  take  a 
course  deviating  still  more  from  that  foliowed  gcuerally,  for  they  appear  lo  be  con- 
tinued across  the  commissure  from  the  eyeball  and  optic  nena  of  one  side  to  lh« 
opposite  nerve  and  eye.  without  being  connected  with  the  bniln  at  all,  and  thai 
to  form  arches  iri(h  peripheral  terminntions,  hut  no  central  connection.  In  look- 
ing, however,  for  an  explanation  of  this  arrani^ment,  it  must  lie  borne  In  miad 
that  the  retina  contains  nerve  cells,  like  those  of  the  nervoos  centres,  and  perhap* 
the  fibres  referred  to  may  bo  intended  merely  to  bring  the  colleetioni  of  ncrvc-celhi 
of  tbc  Iwij  aides  into  relation  indcpcudcutly  of  the  brain.  Julias  Arnold  has  found 
an  orrangGnient  of  fibres  at  the  junctloDS  of  the  nerve-plcxns  of  the  iris  similar  lo 
Ihnl.  in  the  optic  cammtHi-urc.* 

The  dispoaition  of  the  fibret  at  the  points  of  division  and  janotien  of  the  1 

.  •  Virehon'i  AreUv.  1803. 


he  branchei 


BOOTS  OF   NERVES.  cxlvii 

of  acTtd  atill  reqaiM*  fuKher  inTcatigatioii.    For  tome  Interatiag  obaerrationg 
on  tbe  nibjeet  (he  rcadflr  ia  rererred  to  ft  p«per  by  Dr.  B«*le.* 

Origiiu  or  BooU  of  iht  Nemi. — The  cerebro-ipinal  ntiTvea,  m  slreadf 
■aid,  ftre  coimocted  by  one  extremity  to  tbe  braia  or  to  the  spinal  oord,  and 
ttiia  oeutnl  extremitf  of  »  nerve  U,  ia  the  language  of  anatomjr,  named  its 
origiii  or  root  In  some  cases  the  root  is  Hingle,  that  is,  the  fuDicnli  or 
SIkm  b7  which  the  nerve  arises  are  all  attached  at  one  spot  or  along  one 
Kim  or  tract  ;  in  other  nerves,  on  the  contrary,  they  fonn  two  or  mora 
Hpnate  collections,  which  arise  apart  from  each  other  and  are  conDected 
vitb  different  parts  of  the  nervoun  centre,  and  such  nerves  are  accordingly 
Mid  to  have  two  or  more  origins  or  roots.  In  the  latter  case,  moreover, 
th«  dlAerent  roots  of  a  nerve  may  differ  not  only  in  tbeir  anatomical 
diarwiteni  and  connecUons,  but  also  in  function,  as  is  well  exemplified  in 
the  apinal  nervea,  each  of  which  aiiaea  by  two  roots,  an  anterior  and  * 
posterior — the  former  containing  the  motory  Sbres  of  tbe  nerve,  the  latter 
the  sensory. 

The  fibres  of  a  nerve,  or  at  least  a  considerable  share  of  them,  may  be 
Inoed  to  some  depth  in  the  subetauce  of  the  brain  or  spinal  cord,  and  hence 
the  term  "  apparent  or  superficial  origin  "  has  bean  employed  to  denote  the 
pl&oe  when*  the  root  of  a  nerve  is  attached  to  the  surface,  in  order  to  dis- 
tingnish  it  from  the  "  real  or  deep  origin  "  which  is  beneath  the  surface  and 
concealed  from  view. 

To  trace  tbe  different  nerves  back  to  their  real  origin,  and  to  determine 
iha  points  where,  and  the  modes  in  which  their  fibre*  are  connected  with 
the  nervooB  centre,  b  a  matter  of  great  difBculty  and  uncertainty  ;  and, 
•ocordingly,  tbe  statements  of  anatomists  reepecting  the  origin  of  partionlar 
Derrea  are  in  many  cases  conflicting  aud  unsatisfactory.  Confining  our- 
•elves  here  to  what  applies  to  the  nerves  generally,  it  may  be  stated,  that 
their  root*,  or  part  of  their  roots,  can  usually  be  followed  for  some  way  be- 
neath the  surface,  in  form  of  white  tracts  or  bands  distinguishable  from  the 
■urFOunding  nubatance  ;  and  very  generally  these  tracts  of  origin  may  be 
traced  towards  deposits  of  grey  nervous  matter  sitnated  in  the  neighbour- 
hood ;  such,  for  instance,  as  the  central  grey  matter  of  the  spinal  cord,  tbe 
grey  centres  of  the  pneuioo-gostrie  and  glosao-pbaryugeal  nerves,  the  corpora 
genicnlata  and  other  larger  grey  mosses  connected  with  the  origin  of  the 
optic  nerve.  It  would  further  seeoi  probable  that  certain  fibres  of  the  nerve 
roots  take  tbeir  origin  in  these  local  deposits  of  grey  matter,  whilst  others 
become  continuous  with  tbe  white  fibres  of  the  spinal  cord  or  encepbalon, 
which  are  themselves  connected  with  the  larger  and  more  general  collections 
of  grey  matter  situated  in  the  interior  or  on  (he  surface  of  the  cerebro- 
qxnal  oentre. 

There  is  still  much  uncertainty  as  to  the  precise  mode  in  which  tbe  nenre- 
Bbrea  originating  or  terminating  in  the  grey  matter  are  related  to  its  ele- 
ments, and  for  the  most  part,  indeed,  individual  fibres  on  being  traced  into 
the  grey  matter,  become  so  hidden  in  tbe  mass  as  to  elude  further  scrutiny. 
Nevertheless,  as  a  continuity  between  the  nerve-fibres  and  nerve-cells  in  the 
grey  matter  has  now  been  traced  in  individual  examples  by  many  different 
observers,  and  as  such  connections  may  be  held  to  be  gt-ueral  iu  the 
ganglions,  it  is  not  nnfair  to  infer  that,  but  for  the  obstacles  to  successful 
investigation,  the  cells  in  the  grey  matter  of  the  cerebrospinal  centre  would  hy 
this  time  alsoharebeenshownto  be  generally  connected  with  the  nerve-fibres. 

*  On  tbe  BiBDcbing  of  Ksrve  Trunks,  te.,  Archives  ol  M«diciDe,  vol.  iv.  p.  127. 
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•  mH,  m  W  mm*  tta«  Me  «ell.  limHj  lac  thifc  ve  iiuIiulC  rtkfc  flmm 

fcfMtr  aM^  ■■;  ■■  tM  r*«CK"  >»■■■  *  fcAfaritjrf  BBkblad  Mr.  S.  SW  ' 
oMm*  naliMiiwa  «f  k  «dl  ac  edl*  baeoMe  aBatrttil, ««  is  lh«  bMoae.  vUk 
IMk  *Udl  >to  W*  »  ■sreOR;  tat  tta  esneMion  taka  plHB  bf  Ac  iBUf 
«MtlM  dt  mmXk  Upohr  ccBi.  vUck  are  b?  oh  pok  (OB^MOi  *Ub  the  hnadai 
of  Ikt  larger  aril  ar  eifl^  a^  br  tlM  oUier  «ttk  iae  fbrib  «Uch  joia  tato  1  pale  6tin^ 
af  iaUMada^UAw  aradaAbaidBadiikB.  fiattak,  a>d  ifta  bn  WaHejer ' 
Mi  alfc«^  haea  4m>Ac4  lb  Im«  »ate  «f  ii—itliw.  MaenbrtbeH  ia  Um 
■HlilllaWi  U  tka  atnlal  ^vjmaU^t  of  ^  tereWlBa  tfcete  am  wcU  kaowa 
iMfa  erihmmmtOf  wflh  ««a  «adm4ed  pnHna  fraeled  cmtnl);.  uti  %<n  m  thtea 
iMir  dMM  tw*M  WMTda  Uw  MoCue  (tg.  txnx-V  Scutoea  in  tta  m^- 
bawiiaod  af  tfcaae  latye  eelk,  and  alio  ooUected  in  a  Ujcr  nancd  Aa  airaftiM  firrn- 
giptmm,  or  nM-«atoaR4  bjer.  are  nuatrem  tnall  eell*,  eltea  caDed  grualas 
(Ihr-  l»x-  e);  xod  it  b  all^vd  bj  Ihe  abore  lumed  aatborili<a  tbat  tor  ramiS- 
eatloM  of  (be  br^e  eclb  jotn  ne^bonring  nnall  celb  or  paaa  invaHa  1«  join  th<iae 
of  lb*  itrataiD  ferm^Dmin,  and  that  Ibe  mult  or  iatermedtale  rcUf  are.  oa  tb« 
otbar  hud.  eoaaecW  «iih  filamenu  mbieh  coeleMs  into  Dcrrefibrei  aa  aboic  de- 
Miltwil  Thij  >UtetDent  deritea  npport  from  tbe  intpottaat  obMrratioDt  of  Hr. 
LeckWl  Claritf,  on  tbe  ntniclcre  of  (be  olfarlorr  botb.  Along  vitii  Ibu  indireet 
eonucUoB  ihroosh  oroall  interrenine  oella,  OerUch  rappows  ihat  a  prM««  or  pro- 
eeaaca  of  tbe  large  eell*  pee*  directlf  into  nerre-Gbret :  aad  thould  tach  direct  Mn- 
aeetloB  Ut*  place  by  Ibe  prolongation  of  aa  itnbnached  cell-proceaa  imo  a  nerrc' 
Bbre.  tbe  srtBiiifrniPiii  wonlil  be  kDato|g;oa9  lo  that  in  tlie  ;nn;lia  :  the  ample  origin, 
rfpfneniini!  (bat  r>r  tlic  tlraigbt  fibre  from  Ibe  g«Dglioa-c«ll,  whilct  tbe  ramified 
orluin,  villi  (lie  itilerteniog  Bmall  eella.  might  be  compared  to  that  of  (he  nipcr- 
fickal  or  Kpiriil  libie,  with  il*  interpoied  nncleL 

The  Sbrea  of  origin  of  a  aerre,  whether  deeply  impUnted  or  not,  on 
f|iiil.liii({  tbe  aiirface  of  the  bnuii  or  epinal  cord  to  form  the  apparent  origin 
or  free  pitrt  of  the  root,  arc  in  most  coses  collected  into  fiinicuti,  irhicb  ara 
etuh  invei.ted  with  a  iheatb  of  neurilemma.  This  investment  is  generally 
rugnrdeil  a*  a  prolongation  of  the  pia  mater.  Mill  in  faot  it.i  continuity  iritlt 
tlwt  merulinLnu  may  bu  aevn  very  pUinly  ot  the  roots  iif  several  of  the 
iicrvea,  oipcc'ally  those  of  the  cervical  nnd  dorsal  iiarvea  within  the  verte- 
briil  ontiai,  for  iti  tlmt  situation  the  neurilemma,  like  the  pin  mater  itself,  is 
much  ulrnii^cr  tbnn  in  the  cranium.  The  funiculi,  approaching  each  othi?r 
if  ori({iii«IIy  ncnttureil,  ailvKiico  towards  the  foramen  of  the  skiOl  or  spine 
wlilrlj  ((jvci  Uina  to  the  nerve,  and  paaa  through  the  dura  muter,  either  iu 
one  liuuille  niid  I'y  a  single  aperture,  or  in  two  or  more  faaoiculi,  for  whioh 
there  nri'  twu  or  more  openings  in  the  membrane.  Tlic  nerve  roots  in  their 
ooiirnH  run  betiertth  the  nrachuoid  membrane,  and  do  not  perforate  it  on 
iMiiirig  frnm  the  cranio- vertebral  cavity  ;  for  the  loose  or  visceral  layer  of  ] 
th'<  nriichnoid  in  prolonged  on  the  nerve  and  loosely  surrounds  it  as  for  a« 
the  ftpertiins  of  egretiH  in  the  dura  mater,  where,  quitting  the  nerve,  it  i* 
rellected  upon  the  inner  surface  of  the  latter  mcmbrsno,  and  becomes  coq- 
tiuiioun  with  the  pnHoln]  or  adherent  layer  of  the  arachnoid.  The  nerve, 
on  cfuapiu)'  Train  the  akuU  or  spine,  acquires  its  cxtiTual,  stout,  Ithniiia 
shefttli,  which  oounectti  all  its  funiculi  into  a  firm  cord,  and  then,  too,  tbe 
nerve  appears  much  thicker  than  huforo  ita  exit.  The  dura  mater  acooin- 
[lanies  the  tiervos  tbroitgli  tho  bony  foramina,  and  becomes  continuous  with 
llieir  olienial  shenth  and   (at  the  cranial  foramina)  with  tho  pericranium  ; 
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but  the  ahntli  doaa  not  long  retain  the  denselj  fibrous  chsncter  of  th« 
mvmfaiBile  mth  which  it  is  thus  oonneoted  at  ita  commencement 

The  amusement  of  the  membnnea  on  the  roob  of  certain  of  the  cnolal  nerrei 
nqoine  to  be  tpedillj  noticed, 

TbiB  nBiDBnnii  bidcnli  of  the  al&ctor;  nerre  pau  through  their  foramina  almo«t 
faunediatelT  alter  Bprlnging  from  the  olfactorj'  bnlb,  and  then  alio  recelTe  their 
nearibaima.  The  bulb  itaelf,  and  intracranial  part  of  the  ncrre,  which  an  to  be 
t^pided  aa  being  raallj  a  prolongation  or  lobe  of  (he  bnun,  are  invnted  externally 
b7  the  ^  mater,  bat  are  not  faicicnlated.  The  arachnoid  membraae  pa«ae>  orer 
the  ftnoT  of  the  biun  in  which  thU  part  of  the  ncrre  Ilea,  without  affording  it  a 
fecial  iwrettment. 

Tim  opUc  nerre  beeomei  (ubdivided  intemall?  into  longitudinal  {ascicnli  by  nen- 
rilamma  a  little  way  in  front  of  the  commUrare :  on  pauing  thiongh  the  optic 
Ibmnen  it  leeeivM  a  aheath  of  dura  maler,  which  accompanies  it  u  far  m  the  eye- 
ball. The  aconiUc  nerve  beeomeg  (ucicnlaled,  receiies  its  ncnrilemma,  and  acquire* 
a  firm  Btmctare  on  entering  the  meatni  anditomi  intemne  in  the  temporal  bone, 
tovarda  the  bottom  or  which  it  praenta  one  or  more  imall  ganglionic  iwellingi  con- 
taining the  characteristic  cells.  Up  to  Ihii  point  it  a  destitnte  of  nenrlkmma,  and 
ofaofl  con^tenoe, whence  the  name  "portio  molli8"applied  to  it. 

The  larger  root  of  the  fifth  pair  aeqaiTM  ite  neuiilemma  and  ita  faacicnlated  cli»- 
lacter  sooner  at  ita  cdrcnmference  than  in  the  centre,  to  th&l,  in  the  ronnd  bnnch  of 
eorda  of  which  it  coiuiati,  those  placed  more  aalwardly  are  longer  than  those  within, 
and,  when  all  are  pulled  away,  the  noD-fasdcnlar  p>rt  of  the  nerre  remuda  in  form 
of  a  imall  eonlisal  eminence  of  comparatiTely  soft  nervous  substance. 

Host  (tf  the  nerveB  have  ganglia  oonneoted  with  their  roota.  Thus,  the 
■[rinal  naiTea  have  each  a  ganglion  on  the  poeterior  of  the  two  roota  hj 
whidi  thej  arise  ;  and  in  lihe  manner  eeveral  of  ths  cranial,  viz.,  the  fifth, 
Mventh,  gloeso-phaiTngeal,  and  pneumo-gastric,  are  fomiahed  at  their 
loota,  or  at  leaat  within  a  ehort  distance  of  their  origin,  with  ganglia  which 
iavoln  a  greater  or  less  number  of  their  fibres,  aa  deiicril)ed  elsewhere  in 
the  apedal  anatomy  of  those  nerves. 

TermmaH/m,  or  peripheral  dittrilnition,  of  nerva. — It  mvy  be  stated, 
generalljr,  and  apart  from  what  may  apply  to  special  modes  of  termination, 
that,  in  approaching  their  final  distribution,  the  jfbres  of  nerves,  medoUated 
and  non-mednllated,  commonly  divide  into  branches  (6g  lxxst)  ;  and  the 
tanner,  athar  before  or  after  division,  generally  lose  their  medullary 
■heath,  and  consequently  their  dark  borders,  and  take  on  the  characters  of 
pale  fibres.  The  axis-cylinder  participates  in  the  division,  and  it  might  bo 
aaid  that  the  white  fibres  are  represented  in  their  further  progress,  by  the 
•zie-oylinder  and  its  ramifications  ;  still,  the  primitive  sheath  or  mem- 
branoHB  tube  oontinnea  some  way  along  tbeae  pale  braochea  after  the  medul- 
lary sheath  has  oeased,  but  may  finally  too  desert  them.  By  repeated  division 
the  fibree  become  smaller  and  smaller  ;  but  whilst  some  of  the  resulting  small 
fibres  may  be  simplo,  many  are  really  bundles  of  exquisitely  fine  pale  fibrik, 
atiaight,  sinnons,  or  somewhat  tortuous  io  their  course.  They  bear  nuclei, 
some  of  which,  no  doubt,  may  appertain  to  the  prolongntbn  of  the  primitive 
Shaath  ;  but  others,  generally  fuEiibrm  and  granular,  are  interposed,  as  it  were, 
in  the  coarse  of  the  fibres,  and  are  continnoos  with  them  at  either  end  ; 
nodei,  moreover,  of  a  triangular  or  irregular  shape,  sre  common  at  the 
bifiircations  of  the  fibres.  These  pale  fibres  often  join  into  networks  ;  but 
their  further  disposition  in  different  parts  will  be  treiitod  of  below.  In 
the  meantime  it  must  be  explained  that  the  origiual  dark-bordtred  fibres 
which  thus  undergo  division  and  change,  or  which  may  proceed  singly  to 
end  in  a  different  and  special  manner,  are  commonly  provided  with  a 
tolerably  strong  ihesth  with  nuclei,  which,  as  it  stands  well  apart  from 

I 


«1 


NBBVODB  SYSTEM. 


Die  (link   borders  of  tlie   fibre,   is    very  canepicuouH.       Tbin  ia  Bometima 
coneiilereil  to  be  only  tlie  primitive  sheath  of  the  fibre  modifieil  iu  character 
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Kitios.   BBiiWl.lO    OlTISloKe  n?  TDK    FTBBIM. 

0,  into  two  ;  b,  into  tlirec  ;  modified  350  dismelsra. — (Fnim  KBUiker.) 

but  it  seoms  more  probnble  that  it  is  derived  fram  the  neurilemma  or  peri> 
neurium  irhicli  incloses  the  fine  bundlei  or  funiculi,  and,  as  these  put  into 
■mailer  collections  and  single  Hbros,  undei^oes  a  correspouding  diriuon,  and 
finally  sends  abeatba  oloDg  sbgia  fibres. 

In  farther  treating  of  the  tcrminslioQa  of  nerves  it  will  he  conveiiient  to  conudef 

tbs  sensory  and  motnr  nerves  Heparalcly. 

Of  the  Kmoig,  or,  at  leaal,  non-mimndar  nerves,  the  following  modea  of  final  dit- 
Irihation  haro  been  reoognined. 

A.  Bj  wideortd,  or  lei-miival  plBnuai.  Those  aro  formed  by  the  bnnching  and 
inlcrjunrtton  of  the  pale  fibres  abuvc  deiicribed.  The  meshes  of  llie  net  may  be  at 
fii«t  wider,  and  the  IhreacU,  or  bundles  of  threads,  larger,  bul  from  ibese,  finer  fila- 
BieDls  forming  closer  rcticulaliona  proccod,  and  tlion  sometime*  the  ouelci   b«ame 

I  leu  frequent,  or  dLBa])pear.  tiiich  nvtworka  are  found  in  the  sbiu  of  the  frog.  ml.  and 
'  monie;  in  vuioufi  parts  of  the  mueoiia  membmuea,  iu  the  cornea,  and  also  in  the 
coDneetive  tissue  beneath  serous  mcmbraneB  nr  between  their  lajen  iu  dijlcrenl  poru 
— of  which  the  laeBeuferj  of  [be  frog  nlTnrds  a  gnod  example.  In  some  of  Ihcae  cases 
the  norve-fibres  eome  into  the  vicinity  of  connectivo-lUaueHKirpngcleB,  bat,  so  br  as  I 
have  been  able  to  see,  are  not  connccUsd  with  them. 

B.  Sfitiury  terminal  orffaiig.  Three  varlctioa  of  these  are  now  recognised,  vit,, 
11.,  twt-bidbs — b.,  louiJi-curfiiiKl-'i,  and  i^,  Faciniaii  budies.  These  hove  so  far  a 
common  structure,  that  in  nil  of  them  there  is  an  inward  part  or  core  (liintnko&m 
(lerm.)  ofMft,  translucent,  find)'  granular  matter;  an  outer  capaule  of  ordinary  conuftc- 
tWc  tissue  wltih  its  pertaining  corpuscles :  and.  finally,  one  or  sometimes  more  nerve- 
fibres,  pslc  and  withonl  dork  conlouni,  which  puss  into  the  core  and  apparently  end 
with  a  free,  uiually  somewhat  swollen,  or  knobbed  cilremlty.  Thus  agrceinc-  in 
their  Intetnal  and  probably  eswntial  aLrueture.  the  terminal  organs  diflcr  chiefly,  or 
at  least  most  obviously,  in  their  capsule,  which,  simple  in  the  end-bulbs.  bcconiM 
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TERMINAL  ORCiANS. 

highly  con)pIlcal«d  in  the  Parini&n  hodiet :  and  litetttnn  m  tl>c  lnnit<^i  kmuqI  at 
tiiem  it  will  be  Minranlent  tg  begin  witb  the  foTwnr,  Althongii  the  Pnuiaika  bodiea  bave 
been  mndi  longer  known. 

a.  Knd-biilfu.  Notind  inrideoUllj  bj  Kfilliker,  bat 
lirel  inrtsti^ted  uid  rerogniied  u  dlilinct  or^nt  by 
W.  Rninse.  who  nsnied  ihem  Endiolhrn.  Th»ir  ligure 
in  man  aurl  ap«  is  anally  upheroidnl  (Gg.  lxxxti), 
but  oblong  iu  (ome  quadnipedi.     Thej  meseiire  about 

^Ih  oT  an  ini^h  in  diamclfr,  but  mitj  exceed  this  in 

leB^b  vilb   n   lu^  broadth,  when  of  aa  oral  ebajic. 

Thtj  haTB  a  Bimplc  onler  cajHule  of  moDPctife  liwue, 

btarjng  nuclei,  nnd  wiLhin  thie  a  core  of  clear  aofl 
Hiatter,  La  whidi  ipecka  reicTnhling  fitl-graniile*  become 
Tiaibte  sfler  eiporare  to  »  solution  of  soda.  To  an 
end-bnlb  Ibere  proceeds  uinally  one,  but  Bometimei 
two,  or  eren  three  dark  bordered  nerve-fibres;  and 
■otnelimea  an  origioall.T  single  fibre  diridet  lata  two  or 
tbree  immediately  before  entering  the  corpuicle;  or 
aereral  bnaebea  of  one  fibre  may  each  run  into  a  sepa- 
ntu  end-balb.  The  fibre  or  fibrcii  pass  into  (he  core,  lofie 
their  dark  borders,  and  appear  to  end.  "hen  tliejr  ends 
csD  be  traced,  in  a  bnlbomi  eiirvtnity  or  knob.  The 
ntrre-fibre,  wheu  about  to  enter  (he  corpniscle,  b  oflen 
nacb  coiled,  and  thii  may  be  the  «ue  too  with  its 
pale  ontinuBtion  withia,  wMeh  contribulea  greutly  la 
pbanire  it«  actual  tenninntion.  lind  butb«  bare  beea 
^itherto  found  in  the  cotijunctiTa  over  llie  lolcrutic  coat 
the  cje,  and  in  the  mucotu  membrane  on  Ibc  floor 
r  the  month,  the  lips,  soft  palalc,  and  tongue,  being  in 
Uitac  lul-raeutioaed  titoaliona  lodged  in  giapillie,  or  at 

'  roMa ;  also,  more  deeply,  !a  the  ikln  of  Ibe  glaiw  of  the  petua  and  ciitorii.* 
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NlRVI-iaD-BtlLBS  rtuK 
Itit  BUMtn  CttNJUNCTITA, 
TRKirm  WITR  ICSTIO  lOin, 

xiilHiriEi]  300  MiMiTani. 

1.  Witb  two  nerre-fibra* 
forniingcailivjihin.  S.  With 
one  nerTe-fi1>ra  and  fat-gra- 
nules In  the  core.  3.  Of  an 
oral  figure ;  terroinatioii  of 
nerve  Jittlnct.  Kocloi  on 
the  capiiuleB  of  1  and  2. — ' 
(From  Ediliker,  after  a  draW' 
ing  by  Luddeof. 
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TBUTEtl   WITH    Aoatio   ApIU. 

I  bois  ttie  lipa;  the  irhiCe  toopi  in  one  of  then 
^llarie»,      B.  froTO  the  tongue.     Two  cud-biilbA 

I  ib«  niidit  of  (be  umple  papilb*.     a,  a,  oerrea. 

-tFmm  £itliikcr). 

Toufh-bodioi,   or  ladik  torptitrtfn  {corpiii- 

IiHs  laelAd).  DUovered  by  K.  Wagner  and 
M*lmtier.  The«  aro  mottly  of  an  oval  shape,  nearly  ^3^  of  an  iocb  long,  and 
[  *  W.  Kranae  1in<  Ul*!;  deioribed  pecultir  organs  id  the  bklu  of  the  penia  and  clitoris, 
lllinl  to  the  ead-bulln.  «1iieli  lie  pt:i;nieea  to  call  •fmilal  aervc-coi-piuclo.  They  are 
nrir.ua  in  fcrni,  l>ul  pirHot  n  mulberry- like  aurfiiee.  One,  or  two,  mrolj  three  or 
bur,  durk-botdereil  Drm-fibies  enter  each  of  them.  They  have  n  delicate  eheath  of  eon- 
bn^ire  llisDe,  with  luau;  nuJet,  and  mil  finely  gnumlai  ciuli^cta  allied  to  the  core  of  the 
M-bolba. 
L- : 
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I  »r  &D  in«h  Ihlck.  Within  is  a.  core  of  soft,  tnmsparfnt,  bomogencoua  auh- 
wlth  apaneij  imbcdJcd  granales ;  ouUide,  »  cspanle  of  connective  Uuue, 
with  oblong  nuclui  rtirertcd  IransToniely  to  the  aiiB  (and  itndcreit  mons  conapicooi 
hy  acetic  acid  or  colaration  with  orniino}.  •rhich.  toother  perhapi  with  oome  hari- 
■ontall;  wound  fibren.  ^re  Ihe  corpuBcle  sotnewh&t  the  appearance  of  i.  miiii&lnre 
fir-cone.  One,  two,  or  even  more  nerve-fibrej,  run  to  the  corpnsde,  ind  proceeding 
Binight,  or  vith  nrpentine  windiDgs,  approach  the  eummit,  np  to  thia  point  rolaio- 
ing  Ibeir  dark  bordcn;  they  then  piLU  idIo  the  core,  aoi,  »o  far  u  can  be  scao,  cud 
%s  fine  pDle  fibres.  The  touch-corpuBclea  are  fonnd  in  the  ikin  of  the  hand  and  foot, 
and  one  or  two  othn  parts,  where  they  are  inclosed  in  certain  of  the  calaaeou* 
pnpillfe.  which  UBuall;  incladc  no  vcsnels.  It  niBy  be  here  otwervcd  that  loopa  of  nerres 
are  aometimes  seen  in  papillio  without  toach-lndic).  bat  probablj  the;  belong  U>  a 
nerve  on  ila  w«j  U>  end  in  Ibe  corpuBclo  of  a  neighbouring  papilla. 
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Pig.    LXXXVIII.— PiMlL*   FRoa   TBB   SKIW  of  TBI   Htl>l>,    HMD   moH  THB  CtmCLt 

j,f\i  ElHlBiTina  rnK  Tiotilk  UuRrnacLxs.  Mauhifisu  3£0  humetibs. 
i.  Simple  papilU  with  four  nerve-£br«.  n,  Tactile  carpnucle;  6,  nerrea.  B.  Papilla] 
tri^alcd  with  acetic  acid  ;  a,  cortical  lajer  with  cella  ami  fine  elastic  filainenta  :  h.  tntti.^ 
eorpuBole  with  Iransverae  nocici ;  c,  eoteHiig  nprve  with  nearilemma  or  perineariunj ; 
d,  neriB  fibres  windioft  round  the  cnrpuscle.  u.  Papilla  viewid  froni  above  bo  m  to  apiiear 
■■  ■  croaa  eection.  a,  conical  lajer  ;  b,  nerve-fibie ;  c,  slieath  of  tbe  tactile  eorpuacl* 
mntaining  nnolei ;  d,  core  (after  Kbliiker). 

c  Faeinian  hoiliei.  In  disBeeling  the  nerves  of  the  hand  and  foot,  certain  imalt 
oval  bodiea  like  little  seeds,  are  found  nttacbcd  to  their  braaches  aa  Ibey  pB>s  through 
the  sobculaneoiu  fat  on  their  way  lo  tbe  nkin  ;  and  it  baa  been  ueertaincd  ihat  each 
of  these  bodies  receives  a  nervous  Ghre  which  Icrminulcs  witbia  it.  The  objects 
referred  to  were  more  than  a  century  bro  described  and  fiitured  by  "^'atcr,*  as 
attached  to  the  digital  Dervee,  but  he  did  nol  examine  into  their  structure,  and  his 
account  of  them  aeems  not  to  have  attracted  much  nulicc  Within  the  last  few  years, 
their  exiatenco  has  been  again  pointed  out  by  Cruveilhier  and  other  French  analo- 
miaU.  u  well  as  by  ProfeiEor  I'acini  of  Pisa,  who  appears  to  be  the  first  writer  tliat 
has  given  an  sccoant  of  the  internal  atraeture  of  the»e  curious  bodies,  and  clearly 
dcmonstraled  their  essential  connection  with  the  nervona  librcs.  The  researches  of 
Pacini  have  been  foiiuwcd  np  by  llonlo  and  Kolliker,t  who  named  the  corpnscles 
afier  the  Italian  savant;  and  to  tbeir  memoir,  as  wetl  aa  to  the  article  "Pacinian 
Bodies,"  by  Mr.  Bowman,  in  the  "  Cydopicdia   of  Anatomy,"  and  lo  more  recent 

*  Ahr.   Taler,    Diaa.  de  Cunaenau  Pattioui   Corp,    hum,;    Titcmb,   ITJI,    (reena.   ia 
Halleri  Disp.  Aual.  SiiwL  loin,  ii.)     KJumI.  Munciini  Auatomicutu  ;  Helmat,  l/fil). 
t  Ucher  die  Faciniachen  Kiirperchcn  :  Zurich,  lAH, 
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pmpen  by  W.  Entnte*  and  EngelmMiii.i-  the  reader  ii  rererred  for  delate  that  cannot 
be  ooiiTeilieillly  introdaeed  here. 

Tbe  littla  hcdie*  in  question  (fig.  lixiii)  are,  u  already  uLd,  atlAcbed  in  grMt 
Biimb«n  Id  the  brancbei  of  the  nerv«a  of  tbe  hand  and  foot,  and  here  and  there  one 
ar  two  wa  found  on  other  cntaneoni  nerrea.  The;  have 
been  diaooTered  alio  within  the  abdomen  on  the  ncrrei  of 
Um  aolar  plexna,  and  thej  are  nowhere  more  distinctly  «eea 

or  Bum  GonTenientlj  obtained  for  examination,  than   in 

the  oMMDterj  and  omentnm  of  the  cat.  between  the  lajen 

ofwUd  they  exlit  abundantly.    They  tiare  been  fonnd  on 

the  padie  oerrea  on  the  glaiu  pemi  and  bnib  of  tbe  unthra, 

on  the  Inlerooatal  nerrea,  mcral  plezua,  cDtaneoaa  nerres 
of  the  npper  arm  and  neck,  and  on  the  infraorbital  nerve. 
I^tdj  they  have  been  reeognleed  on  the  perloeteal  nerrea, 
and,  in  eonaideiable  numben,  on  the  nerrea  of  the  joinU. 
They  are  fonnd  in  the  ftetna,  and  in  indiTidaals  of  all  ages. 
The  figure  of  thete  eorpoadet  ia  oral,  aomewhat  like  that 
of  a  grain  of  wheat, — regularly  oval  in  the  cat,  bnt  moitly 
cnrred  or  renifomt  in  man,  and  loinetiiiiet  a  good  deal  dia- 
torted.  Their  mean  uze  in  the  adnlt  i*  from  ^  to  J'g 
of  an  inch  long,  and  from  i^  (o  ^  of  an  inch  broad. 
They  have  a  whitiah,  opaline  aapect :  in  the  cat's  meeen- 
tety  they  are  nsnally  more  tianaparent,  and  then  a  white 
liiM  may  be  diitinjiniihed  in  the  eentr&  A  slender  stalk 
or  pednnde  attaches  the  corpnicle  to  the  branch  of  nerve 
with  which  It  is  connected.  The  peduncle  contains  a 
•In^e  tnbular  nerve-Gbra  enaheathed  in  filamentous  oon- 
neetivB  tissue,  with  one  or  more  fine  blood-vesseU ;  and  it 
Jrios  the  eorpnacle  at  or  near  one  end,  and  conducts  the 

ner*»^>re  into  it.     The  little  body  itaelf,  examined  under 

the  tmeroseope,  is  found  to  bare  a  beaaCiful  lamellar  struc- 

tore  (fig.  ic,  ji).     It  eatmkU,  in  fact,  of  namerous  concen- 

trie   membianona   capsales   incaung   each   other  like  the 

eoala  of  an  onion,  with  a  small  qoantity  of  pellucid  fluid 
indoded  between  them.    Sturoanded  by  these  capsules,  and 

eeanpying  a  cylindrical  cavity  in  the  middle  of  the  corpuscle,  ii  the  core,  formed  ol 
tranaparent  and  bomogeaeous  soft  substance,  in  the  midst  of  which  the  protonga- 
tioB  of  the  nerve-fibre  is  contained.  The  nnmt>ei  of  capsulea  is  rarions;  from  forty 
to  uzty  may  be  counted  in  large  corpuscles.  The  seriei  immediately  following  the 
eentral  or  median  Garity,  and  comprehending  about  half  of  the  entire  number,  are 
cloaer  together  than  the  mora  exterior  ones,  seeming  to  form  a  system  by  themselves, 
whkh  givn  rise  to  a  white  streak  often  distioguUbable  by  the  eye  along  the  middle 
of  the  Mrpntcles  when  seen  on  a  dork  ground.  Untaide  of  all,  the  corpuscle  has 
X  TTmllTlg  of  ordinary  connective  Ussue.  The  capsules,  at  least  the  more  superficial 
iBiea,  consist  each  of  an  internal  layer  of  langilndinal  and  an  external  of  circular 
fibre*,  which  resemble  the  white  fibres  of  areolar  and  fibrous  tissue,  with  cell-nuctei 
attached  here  and  there  on  the  inner  layer,  and  a  few  branched  fibres  of  the  yellow 
or  elastic  kind  mnning  on  tbe  onler.  The  nerve-fibre,  conducted  along  tbe  centre  of 
tbe  stalls  enters  the  corpuscle,  and  passes  straight  into  the  central  cavity,  at  the 
brther  end  of  which  it  terminates. 

The  fibrous  neurilemma  snrrounding  the  nerve-Gbre  in  the  peduncle  aceom- 
paidM  It  also  in  Its  passage  through  tbe  seriei  of  capeotes,  gradually  decreasing 
In  Ihickneas  as  it  proceeds,  and  ceasing  altogether  when  the  nerve  has  reached  the 
eentral  cavity.  According  to  Pacini,  with  whom  Reichert  agrees  in  this  particular, 
the  neurilemma  form*  a  series  of  concentric  cylindrical  layers,  which  successively 
become  continuous  with,  or  rather  expand  Into  the  capsules,  the  innermost,  of 
advancing  brthest.     Othem  suppose  that  tbe  capsules  are  all  successively 


F^    LXXXtX.  —  A 

NiaV*    0*   THK  MlDOLI 

FiaoiB,  WITH  PioiiciAa 

BoDiaa  ITMOBBD.      Ni- 

tout  Bit!  (after  Eenle 
and  ESlliker). 


perforated  by  a  eonical  channel  which  gives  passage  to  tbe  nerve  with  ita  neuri- 

■  Anat.  nntemchnngen ;  Hanover,  1861,  sod  Zeits.  f.  rat.  Med.  iviL  1S65. 
t  ZMta.  £  Wi>.  ZooL  liii.  ISflS. 
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lemmi,  but  il  the  aarae  lime  has  lla  own  proper  wall,  round  wliitli,  on  ibc  ooUide, 
tlie  capaulea  arc  attached.  Whiclievor  view  maj  be  correct,  tUa  cnpimlo*  ire,  u  il 
wnre,  strung  togelher  where  Ihe  nerve  paweii  tliroagh  Lhoio.  nnd  en-h  iaUrcuptuIar 
ipacc,  with  ltd  contiuDed  iniiller,  is  shut  off  from  Uie  Beinlibouring  onea.  The 
nerve-fibre,  the  'dispuailiun  of  which  must  now  bo  noticed,  a  Bingle  aa  it  tuns  aloog 

Fig.  XC. 


i,  ViaviriKV  View  ur  i  Ficisux  Bodi  raoM  the  Mesxiitekt  or  a  Cit,  aliDiirinj 
the  ktmeliar  fltructi^rc,  tbe  capsules  wtUi  their  uucJci,  Lhe  itiucr  nud  club^r  Beri^fl  ot  up- 
Buleii  Bfipeuriug  dsrlier  iu  the  figun,  the  Dcrve-Ghre  piuslug  (luiiK  llie  pvdiiucle,  nud  peoe- 
Imting  the  cii[jsi!lce  t<j  tiaeh  the  ciire  ia  the  ceatral  cavit;,  where  it  luses  lis  itionf, 
dark  ontlJoo,  Aud  termiDBtcb  by  au  irri^gular  kuob  nt  the  dlstaL  and  here  dilnted  end  of 
the  cavity.  Goanecttve  tijnue  iDCDhlemuin  or  periueuriuiu)  and  bLood  ti^sscIs  are  repte- 
Rnted  in  the  pedoDclc.  and  tortuoui  capillaries  are  seen  runisinii  up  mn'iiig  lhe  mpeulea. 
B  and  0  re]>rraeal  tlie  teriDinati<ia  at  the  nerve  wilb  the  distal  end  o!  the  eentml  cavity 
and  adjoininf^  captulpa,  to  illiiatrale  vnrietiei  of  armiigeuient.  in  B  tiie  Bbre,  ai  well  ae 
the  core  and  a^jelniag  caireulea,  ia  bifurcated. 

the  peduncle,  unlewi  when  Ibc  latter  BnpparU  two  corpuaclca;  it  relaina  its  dark 
double  eoutour  until  il  reaches  the  cenlral  cavity,  where,  diuinialied  in  ilie,  and 
tnmA  from  its  pcriueurium,  it  beeomcB  aononhat  Battened,  anrl  preacnU  the 
appearance  either  of  ti  pale,  finely  granular,  and  very  faintly  outlined  band  or 
atripe,  little  narrower  than  the  prcricuH  part  uf  the  fibre,  or  at  n  darker  and  more 
■harply  defined  narrow  line;  differing  IbuJi  In  appeoranoe  according  an  Its  flat  lido 
or  iti  edge  is  turned  (owarria  tbo  eye.  The  pale  aspect  wbicb  the  fibre  prepenli  in 
the  eeatro  of  the  corpuscle  baa  with  aome  probability  been  ascribed  la  iU  loaing  the 
white  sulHlancn  or  medullary  theatb  on  entering  the  cavity,  licule  and  Kulliker, 
however,  think  thai  il  ia  more  likely  the  result  merely  of  a  diminutlou  in  aiae, 
together  with  a  cerlain  degree  of  Battening.  It  soMelimea  happens  that  tbo  Bbre 
regalut  itt  origliutl  ina^nilu{le  aud  double  contour  for  a  short  apace,  and  change* 
again  before  it  lenniustca  ;  thia  ia  especially  liable  to  occur  while  it  paaies  throogh  B 
sharp  flexure  In  a  crooked  central  cavity.  The  fibre  ends  liv  a  urt  o(  knob  at  the 
further  exlremlly  of  the  median  cavity,  which  la  oTteu  lUelf  wniewbat  dilated,     la 


TERMINATION   OF   NEKVES. 


.■I  If 


I 


■DU17  BWet,  the  Gbre.  before  terminating,  diridn  into  two  brancfaeii.  u  rc[ireseat«<l  in 
fignrc  B:  ■  diHsioQ  into  three  bai  been  observed,  bat  Ihia  u  veej  rare.  In  cue  of 
^vUioti  of  Ibe  fibre,  the  isvitj  is  gEnenll^.  bul  nol  innriabl)',  dtvidod  m  a  curre' 
•ponding:  meuDTc  >nd  the  inner  set  of  capiiulea  prcwQt «  Ggvro  in  keeping  with  It. 
It  ia  worth;  of  lenurk,  that  the  nervc-Gbre  ia  ita  course  along  tlie  ciTlly  miu  almost 
etftctlir  in  the  uiB  of  tbe  chaDnel,  and  it  Tnaiatains  tliia  poiiition  eren  wben  poMing 
t^nogh  the  abmpt  flexures  of  an  irregiiUrly-ehaped  cavit)'.  It  (omeiinie«  happens  thai 
k  fibre  pMsea  quit«  through  one  corpiude  and  t^rminaUu  In  s  sceond,  naumlng  iM 
cr^inal  aile  and  dark  outline  while  paaning  from  the  oat  to  tbe  other.  Fapponhelni 
ttatca  ibat  he  bas  leea  a  nene-fibrc  going  tbruugh  two  i'acinlan  bodie*  wtlboul  ter- 
muwUng  in  eitber,  but  returning  a^a  to  the  parent  nerve  in  form  of  a  toop.  Other 
miaUaa  occur,  for  v>  acconnt  of  wbiuh  llie  reader  ia  referred  to  tbe  Beverftl  nuthoritiea 
•ItMdy  mentioned.  A.  little  artery  eatcra  tbe  Pacinian  bodic*  alon^  irlth  the  nerre, 
and  aoon  divides  into  capillary  branched',  which  picree  the  parietes  of  tbe  parage  and 
nm  op  between  the  apanlea.  Mr.  liovman  finds  that  thej  then  foim  loops,  and 
retam  bj  a  simitar  route  into  a  vein  ecrreBpoDding  to  the  artery  :  lie  stalei  bIbo 
that  a  UQgle  capillary  usually  accompanies  ttie  nerve  as  br  on  tbe  cenlml  capsule,  and 
paasei  some  way  ou  it«  wnll.  aomctimci  in  3  aplrsl  direction. 

There  is  considerable  ditTcrence  of  opinion  as  to  the  condition  of  the  nerve-fibre  in 
the  Paelnian  body.  Kil11ik«r  think*  that  it  rel&ina  ila  primiLlve  abeath,  and  ia  not 
wholly  deprived  of  its  medullu;  and  that  the  surrounding  core  Is  composed  of  a 
nearly  homogeneous  cooneclive  tioJiuo,  in  which  be  baa  aetn  faintly- marked  nuclei 
sod  taint  longitudinal  atriition.  Engelmaun,  on  the  other  hand,  conairlera  the  core 
to  be  an  eipanaion  of  the  medullary  tiheath  of  the  nerve,  and  ueribea  the  sppcaiancoa 
noticed  by  Kolliker  to  changes  occurring  in  tbe  oHgiDally  bomogcneuua  medulla. 
•a  in  tbe  ca^  o[  a  white  nerve-fibre.  The  pale  fibre  within  be  eon«idcr«  to  be  aimply 
the  aiia-iiy tinder,  Tbe  core  and  pale  libie  of  the  ead-bulba  he  regards  in  predsely 
tbe  same  iray,  and  thinks  it  not  improb^Lble  that  the  luuch-corpiuclea  will  be  found 
to  eonform.  He  looks  upon  the  aimple  capsule  of  the  end  bulb  as  a  development  of 
the  primitive  ncrvc-ebeath,  to  which,  in  the  Facinlan  bodle*,  i«  Bupciadded  a  series  of 
concmtric  coat4  of  eiiaucctive  tisBUD.  Engelmann.  besides  adducing  otbcr  argumcnto, 
refen  apedally  to  the  structure  of  the  Paciniun  bodies  of  birds,  oa  afTording  material 
evidence  In  aupport  of  hin  view. 

Nothing  positive  ia  known  concerning  the  special  purpose  in  tbe  animal  economir 
vhleh  tbeae  curious  appendages  of  the  nerves  are  destined  to  fulfil  In  an  anutomicul 
MUM  a  Padnian  body  mlgbt  be  viewed  at  a  more  complex  development  of  an  end- 
bulb,  from  which  it  differ*  chiefly  in  the  multiplied  Uycra  of  the  capsule.  W.  Kruusu 
cudeavoun  to  show  that  the  aeries  of  coni^ntric  cu|mulc8  with  interposed  fluid  ia  an 
arnngemenl  for  converting  the  effect  of  mechanical  traction  Into  fluid  pressure  ojjon 
tbe  nerve,  so  tiiat  tension  and  traction  of  tbe  tiaaae  In  which  the  corpuaclu  ia  placed. 
tna;  be  felt  and  appreciated  as  ordinary  preiuuru.  Their  presence  in  the  mesentery 
of  the  cat  teema,  at  firat  sight,  against  llielr  importnnee  oa  sentient  oTgani,  but  It 
lums  ont  upon  trial,  that  the  part  in  question  ia  remarkably  sensitive. 
C.  Other  (erminatlons  of  aenaory  nervea. 

a.  In  hair-jWirtm.  By  far  the  majority  of  the  nerves  of  the  akin  end  in  hair. 
fbllidea.  L'p  to  Ibeir  entrance,  at  least,  they  retain  their  dork  borders,  but  thtir 
amngement  within  and  actual  mode  of  termination  arc  unknown. 

*■  In  thr  Utih.  Dark  bordered  nerve-fibrea,  in  fine  bundles,  enter  the  teeth  and 
]>aai  into  the  tooth-pulp  ;  but  their  mode  of  termination  has  not  been  clearly  made  out. 
\  e.  In  or/jaiig  tff  rpciiaL  jiTHe.  For  the  peripheral  distribution  of  the  nptlc  and 
aoooiUc  nerve?,  and  the  etaborale  appaiulus  in  the  eye  and  ear  with  which  they 
■I^Manecled,  the  reader  !»  refctted  to  the  details  given  In  tbe  apccial  anatomy 
^^Hm>  Ofgani,  iieapecting  the  more  simple  termination  of  the  uthctory  netie, 
^Hn  been  shown  by  Max  f^ultze,  that  on  the  olfactory  membrane,  alongside 
Mlnnmar  epithelium  cells,  there  are  special  nucleated  cells  of  a  fusiform  shape. 
■nd  probably  of  a  nervous  nature  \alfaaortj  cflls),  from  which  proceed  o  superficial 
Kid  a  deep  process,  often  presenting  a  beaded  appearance  tike  varicose  ncrrefibrc*. 
The  lupcrficial  procefsea  end  abruptly  at  the  surface  of  tlie  cpilbelinm  between  the 
eolamnaT  eella ;  the  deep  acid  mote  slender  proccsMw  paia  vertically  inwarda.  They 
M«  probably  continued  from  terminal  fibres  of  the  olfactory  nerve,  but  the  continuity 
has  not  b««Q  actually  traced. 
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An  analngona  srrangenii^nt  U  ilpecHb»l  by  Aiel  Kfj  us  dUcavemUe  in  Ibe  ruiigi<l 
form  papilW  o!  the  frog'e  tongue.  Among  nan  cil luted  rolutniiur  epkbclium  wllal 
ftro  fusifonn  ffii/tlalory  cdU,  Imving,  like  tlie  uiriLcLory  cella,  RnD  ro'Mikc  proi'esseai 
KHchiBg  to  the  Burfnco,  and  elender,  vnrieoep,  central  filnmenlB.  wliict  smm  to  be  ] 
ennlinuous  with  pale  filirila,  into  wlik-li  tbe  mia  cjlinciur  of  tbe  gustntory  nerve- 
fibres  f  Dslly  divides ;  anil  in  sucL  wuj  that  one  uiia  cylinder  mtiy  be  connected  with 
■ereral  cells. 

d.  la  epilhdivm. — Hover  believef  ho  bu  leen  fine,  pale  GlaincnU  continued  from 
the  pli?xua  of  tbe  cornea  into  the  epithelium  covering  ila  at;lorior  aurfocD,  vbere  they 
nppcaieil  to  pass  between  the  cells.  Von  Heusen  describes  snd  Ggurei  ctQQiaildy 
fiuu  iilamenta  connected  witb  the  nucluoli  of  epithelium  celbi  on  the  tadpole's  toil. 
He  finrk  evidence  to  sitia^'  him  Ibat  their  Glamenla  ore  continued  From  the  cotitncaiu 
nerves,  which  he  therefore  conceives  to  nm  out  into  epithelium  eelU  as  their  terminal 
on^na,  and  end  in  the  nucleoli. 

r.  Ill  i/funrf*.— The  termination  of  nerves  in  Moreliag  glands  will  bo  moat  conro- 
ciently  given  la  the  account  of  the  structure  of  these  organs.  In  ibe  meantltne  it 
maj  be  staled  that  I'QUgcr  bos  traced  nerve  Gbrcs  to  the  nuclei  of  tbo  cells  vbidi  line 
the  terminal  saccules  of  tbe  salivary  glands, 

Termination  of  nerves  in  muscles  : — 

A.  In  pliiiii  or  uniilripeJ  Hiiijcic— Dr.  Beole,  and,  after  him,  Dr.  Klebs,  haro 
'  described  tbe  nerves  of  tbe  muscular  coal  of  the  frog's  bladder  as  finally  distributed  in 
networks  of  pale  Shrca,  with  nuclei.  The  networks  are  a'.  Grst  coarser,  willi  larger 
groj  fibre*  made  up  of  coalesced  (ibrila  (fibrillar  fibres),  and  from  Ihcie  prMced  finer 
bundlea  and  single  fibrila,  forming  closer  reti<:ulBtionB.  constituting  tbe  intra-musculu 
plexus,  which  is  disposed  among  tbe  muscular  fasciculi  and  Hbre-ccUa,  A  more  inti- 
mate relution  to  the  Utter  eould  not  be  traced  nith  certainty,  altbougb  Kleba  met 
Willi  a  single  instance  of  a  nerve-fibril  entering  a  ninBculor  fibre-cell.  Tbe  nerves 
distributed  to  the  middle  or  muscular  coat  of  tbe  arteries  arc,  uci.'ording  ta  Iteale,  dis- 
posed in  a  similar  plexiform  manner ;  and  Julius  Arnold  bas  ilnee  found  a  terminal 
pale  nervous  network  of  the  some  kind  in  tbe  iris  of  the  rabbiU 

U,  III  i\iliii\tarii  mxitdt.  a,  Bij  Flecme^.-^As  meQlinncd  In  the  ocenuul  of  the 
muscular  tissue,  the  nerves  in  the  voluntary  muscles  form  plexuses,  of  which  the 
branches  grow  finer  and  the  meshes  eloaer  as  they  advance  further  into  tbo  tissue. 
The  indivirlual  fibres,  while  still  associated  in  small  bundles,  undergo  dlviiion  |fig. 
LXxxv.j,  and  at  length  single  dark-bordered  fibres  pass  ofT  to  the  muscular  Glirei. 
These  norve-fibrea  on  appruachlnt;  or  rt^ochiug  a  muscular  fibre  divide  still  further. 
As  to  their  ulterior  and  final  distribution,  there  is  great  divergcneo  in  the  stalcmente 
ofvery  able  obaervcra.  Bcale  and  iviillikcr  agreo  in  opinion  that  the  fibres  li>se  their 
dark  borders  and  mn  fiirtherou  as  pale  fibres,  which  do  not  penetrate  tbesorcolemma. 
Dr.  Beal^  describes  tbe^e  pale  fibres,  in  tbe  mouse  and  frog,  as  distributed  in  a  fine 
network,  bearing  nuclei,  adhering  to,  but  ouUide,  tbe  sarcolemma.  and  eilendin^ 
over  a  great  length  of  the  mua<:uhir  fibre.  Kulliker,  whose  observations  were  made 
on  the  frog,  found  tho  fibres  apparently  to  terminate  by  free  enda ;  at  the  same  time. 
having  seen,  here  and  there,  indications,  although  imperfect,  of  a  fine  network,  iucb 
aa  he  had  observed  in  the  eleclrie  organ  of  the  torpedo,  he  Is  not  disposed  to  cxclndo 
the  possibility  of  such  mode  of  terminalion. 

A,  Bii  'tniiiiial  vrgann. — Since  tbe  publication  of  Beale  and  EitUlker'a  obaemtiODo, 
a  very  diil'ererit  ai;oijunt  bos  been  given  by  Kouget— namely,  that  the  mascalar  Dorrea 
end  in  peculiar  terminal  organ",  ithicb  have  been  named  tho  ?iKiforinf  rtii!-jJ(ili4,  la 
be  seen  on  the  miiaculor  fibres,  and  his  account  has  been  in  the  main  eonfirroed  by 
various  conlempomry  obaervera,  although  aomc  imporlnnt  nuthoritlcs  atill  bold  to  ft 
diETerunl  view.  The  cnd-plMes  are  dcaeribod  as  small  lamelliform  objects,  of  an  oral 
or  irregular,  ond  often  deeply  indented  outline;  their  siie  variea  from  jijj  lo  ^  of 
an  inch,  according  to  tbe  sir.e  of  tlie  mascular  fibre,  of  which  tbo  plate  may  embrace 
one-third,  or  more,  of  the  circumference.  There  is  a  qucation  whether  these  organs  are 
iituated  Hithout  or  within  the  urcolcmmo.  W,  Krause,  who  adopts  tbo  former  view, 
describes  the  end  plate  oa  consisting  of  a  thin  hunina  of  connective  tiaaue.  attached  byiia 
oval  or  irrci^lar  border  to  the  sarcolemma,  with  clear  non-grannlar  nuclei  in  it,  and  a 
Cnely  granular  matter  underneath,  between  it  and  tbe  Niiuolemaia,  in  which  the  aiis- 
cylinder  of  tho  nerve-fibre  ends,  in  form  of  one.  or  sometimes  more,sbort  pate  fibres,  with 
fi^eeaiidswolteDCitremitiea;  whilst  themedultary  sheath  ceases,  and  the  primiliresliealh 
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ia  cxratinned  into  the  Mveniig  Umina  of  coanectiTe  tinae.  On  the  other  hand, 
BoDget,  KOhiie,  aod  moit  of  thoie  who  hkre  girea  deecriptloni  of  the  oisuu  ia  quei- 
tion,  TnminiaJTi  th*t  the  end  pUte  ij  within  the  wrealemnu,  interposed  between  it 
mud  the  proper  mmcoUr  inbataaee.  According  to  their  deacriptioni,  the  nltimate 
nem-Bbn,  on  reaching  the  maicnUr  fibre,  either  immediately  or  alter  mnniog  but 
»  ihort  WBj  on  (he  eorfRce,  undi  ita  niis-cylinder  throngh  the  «&rcolemma  to  spread 
■aa%  into  the  pUta,  whilat  the  primitive  (or  perhapa  perinenrtil)  sheslb  Joini  the  urco- 
H-1— _  nnd  the  medolltij  ^Mttb,  wliich  continnea  on  the  Btill  dark  bordered  fibre  np 
to  tUi  point,  here  abnipllj  ceaies.  The  proper  iDbstaDce  of  the  plate,  nsuallj  lobed 
■t  Hi  drenrnferenee  (KUhne),  i«  coDtiQaooa  with  Uie  aii»c;liader,  aod  ii  moeUf  held 
to  In  aa  expanaion  of  It,  for  it  ii  said  to  liaTe  the  i&me  homogeneous  or,  at  moet, 
Mnl^granolar  aspect,  and  to  igree  with  it  in  opUcalaad  micro-chemioJ  characters. 
Ainond  and  beneath  this  lamina  ii  a  bed  of  graniilar  matter,  with  large  imbedded 
nadel  baring  one  or  more  bright  nncleolL  The  sarcolemma  oTer  the  seat  of  the  end- 
plate^  and  the  plate  ilaelf,  are  sligbtlj  raised  above  the  general  Rar&ce.  so  that  the 
whole  stmotore  ha*  been  designated  by  Kuhne  as  the  mnx-frminaux  (Nerrea-hUgel). 
It  would  appear  that  a  mnacnlar  fibre  has  bnt  one  terminal  organ,  and  receives  con- 
•eqnentlj  bnt  one  nerve-fibre,  M  that,  allowing  the  musenUr  fibre  to  be  one  inch  and 
•  half  long,  a  eonuderabte  length  must  be  governed  by  one  terminal  nerve-fibre.  As, 
moreover,  the  fibres  of  a  nerve  undergo  dirisioa,  probably  repeated  division,  before 
ending,  it  follows  tliat  one  fibre  in  a  nerve-root  or  trunk  may  snpplj  aeveral  mnacular 
fibre*.  The  motoiial  end-plates  have  now  been  recognised  in  mammalia,  birds,  and 
■ealy  reptiles,  and.  In  a  modified  form,  in  varioiu  invertebcata.* 

D^trtnca  ofcrrebro  ipintd  Ntrtet. — It  remaini  to  notice  the  diSersDoes 
^liidi  lutve  been  observed  among  the  oerebro-spinal  nerves  in  regard  to  the 
KU  at  their  fibres,  and  the  proportionate  amount  of  the  diffeKiit  kind*  of 
fifana  which  they  respeotively  cootun. 

Asalready  stated,  both  white  and  grey  fibres  exist  in  Mrebro4pinal  nerves,  and  those 
of  the  turner  kind  differ  greatly  from  each  other  in  siie.  Volkmaaand  Bidder,  who 
have  bestowed  much  puns  in  endeavouring  to  arrive  at  an  approximate  esticoate  of 
the  relative  amount  of  the  laige  and  the  small  fibres  in  different  nerves,  give  the  fol- 
lowing as  the  more  important  results  of  their  researches ; — 

1.  The  nerves  of  voluntary  muscles  bare  vei;  few  small  fibres,  uanally  in  not  larger 
proportion  than  about  one  to  tea. 

S.  Id  the  nerves  of  involuntary  muscles,  whether  derived  immediately  from  the 
eetti>nMipinal  system  or  from  the  sympathetic,  the  small  fibres  eminently  prepondo. 
nte,  being  about  a  hundred  lo  on& 

8.  The  nerves  going  to  the  integuments  have  always  manj  small  fibres,  at  least  as 
many  small  as  bu^ 

4.  Nerves  of  sentient  parts  of  mucous  membranes  have  from  five  to  twenty  times 
more  small  fibres  than  large:  in  mucous  membranes  possessing  little  lensibility,  the 
nerves  are  made  up  chiefiy  of  small  fibres.  The  nerves  distributed  in  the  palp  of  the 
teetli  consist  priDcipaUy  of  large  fibres. 

It  is  pUn,  however,  that  Volkmann  and  Bidder  muitt  have  reckoned  in  with  their 
■mall  fibres  more  or  fewer  of  the  non-medullated  sort,  so  that  the  proportion  assigned 
to  the  small  fibres  in  their  esUmate  must  be  takea  as  including  some  grey,  as  well  as 
white  fibres;  and  this  agrees  with  the  observation  previaa^ly  made  by  Remak,  that 
man;  more  grey  fibres  are  contained  in  the  cotaneous  than  in  the  muicular  nerves. 
The  roots  of  the  spinal  nerves  contain  fine  fibres,  but  according  to  Itemak  only  in 
very  small  proportion:  Volkmann  and  Bidder  state  that  in  man  the  anterior  roots 
contain  proportionally  more  large  fibres  than  the  posterior.  In  almost  all  oerres  the 
fibres  diminish  in  sin  as  they  approach  their  termioation. 

The  fibres  of  the  optic  nerve  for  the  most  part  resemble  the  white  fibna  of  the 
biain,  and  readily  become  varicose.    The  same  is  true  of  the  acoustic  nerve,  from  its 

*  For  farther  iaformation  on  the  termination  of  the  nerves,  see  the  Croouian  Lecture^ 
by  Prc^cBior  KoUiker,  Proceedings  of  the  Rojal  Society,  18<I2,  and  by  Dr.  Beale,  itnd., 
189S;  bIm  a  diaenwou  of  the  question  by  Dr.  B.  in  his  "Archivea  of  MeJiaiDs"  for 
1S65. 
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orieln  m  il-s  ealraneo  into  tlie  intetnal  auditory  foramen,  whete  it  bMomes  f^dco- 
iBted;  aX'o  of  the  intm-craDiil  part  uf  the  olfactory,  which,  however,  conUiiDe  in  wldi- 
tiiia  grey  maLter  anil  Derve-cells,  nnd  may,  iadaeil,  tie  rccJioned  ax  part  of  the  bnia. 
The  bnLQclie^  of  Lho  tiUactory  ia  the  aote  are  almoflt  wholly  iniwle  up  of  fibres  beariug 
nuclei,  ami  having  uli  the  outward  obarauLers  of  the  grey  liliras,  liku  which,  alio,  they 
cohere  or  cling  fait  together  in  tho  hundles  which  they  form.  Some  hnmchec  «ecm 
to  coniiUt  entirely  of  such  flhrea;  others  contain  a  Taw  while  fibrci  tutcimized, which, 
however,  may  lie  derived  frum  the  Dual  hnincbea  of  the  Qftii  puir. 

OP    THE  SYMFATaBTIO    OR    aANllLlOKID    KERVB. 

This  name  is  commonly  applied  to  a  nerve  or  ayatem  of  nerves  present  on 
boUi  eidea  of  the  body,  and  cotiBiatiiig  of  the  fullowiug  parU,  viz. : — 1.  A 
serieH  of  gimglia,  placed  along  the  apiual  column  by  the  side  of  the  vertebrae, 
connected  with  each  other  by  ua  iatermodiate  nerve-cord,  and  extending 
upwards  to  the  bnae  of  the  sknil  and  downwards  as  far  as  the  coccyx.  TliU 
principal  chain  of  gnngliu,  with  the  cord  connecting  them,  forms  what  ia 
often  named  the  trunk  of  the  sympathetic.  2.  Commuiiicatiug  brauchea, 
which  connect  those  gajiglia  or  tho  intermediate  oonl  with  all  the  spinal  ami 
several  of  the  cranial  nerves.  3.  Primary  branches  pasBing  off  from  the 
ganglionic  chain  or  trunk  of  the  nerve,  and  either  bestowing  themmjlves  at 
oiic«,  and  generally  in  form  of  plexuses,  ou  the  neighbouring  btood- 
vesaeU,  glands,  and  other  orgauH,  or,  aa  ia  the  case  with  the  greater  number, 
proceeding  iu  the  first  instance  to  other  ganglia  of  greater  or  leas  size  (sotue' 
times  named  prm- vertebral)  situated  iu  the  thorax,  abdomvn,  &tid  pelvu^ 
and  usually  collected  into  groups  ur  ooalescLug  into  larger  ganglionic  maases 
□ear  tho  roots  of  the  great  arteries  of  the  viscera.  4.  Numerous  plexuaas 
of  nerves,  sent  off  from  these  visceral  or  prevertebral  gauclia  to  the  visi^ra, 
usually  creeping  along  the  brunches  of  arteries,  and  containing  iu  various 
parts  littlo  ganglia  disseminated  among  them.  Some  of  these  plexuses  also 
receive  contributions  from  spinal  or  cerebral  nerves,  by  nieaus  of  branches 
which  immediutuly  proceed  to  thein  without  previously  joining  the  main 
series  of  ganghn. 

8h-uctiiri  of  the  sympaOietiK  nerve. — The  nervons  cords  of  the  sympathetic 
consist  of  white  fibres,  and  of  pale  or  grey  fibres  mixed  with  a  grtater  or 
less  amount  of  filamentous  connective  tissue,  and  inclose<l  in  a  common  ex- 
ternal fibro-aroolar  sheath.      The  white  &bre»  dilTer  greatly  from  each  other 


in    thickness.      A  few    are  of  largo  size,   ranging  from    -^-^n-^  to 
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an  inch  ;  but  tho  greater  number  are  of  much  amaller  dimensions,  measuring 
from  about  -gj'fi^  to  x^,^1S  °^  "^  ^"°''  '"  '^■^■nBter,  and,  though  having  « 
well-defined  sharp  outline,  for  the  most  part  foil  to  present  tho  diatinct 
double  contour  seen  in  tho  lai^er  and  more  typical  examples  of  the  tubular 
fibre.  The  pale,  uon-meduUnted  fibres,  have  partly  the  charactors  of  Renudc's 
grey  fibres,  already  described,  and  ofteu  look  as  if  they  were  really  made  up 
of  exquisitely  fine  fibrila  ;  but  there  are  also  pale  fibres  of  much  less  tliiok- 
ueas,  which,  at  short  distances,  are  interrupted  by,  or  might  be  said  to  swell 
out  into,  fusiform  nuclei. 

The  more  grey-looking  branches  or  bundles  of  the  sympathetic  consist  of 
a  large  nuiubor  of  the  pale  Gl.ires  mixed  with  it  few  of  the  dark-boiiler«d 
kind  ;  the  whiter  cords,  on  the  other  hand,  contain  a  proportionally  large 
amount  of  white  fibres,  aud  fewer  of  the  grey;  and  in  some  pivrt^  of  the 
nerve  grey  fasciculi  and  white  fasciculi,  reejiuotively  constituted  as  above 
deacribod,  run  alongside  of  ea«h  other  iu  the  same  cords  for  a  eonsidcrablo 
eimco  without  mixing.  This  arraugemont  may  be  seeu  iu  some  of  the 
branches  of  communication  ititli  the  spinal  nerves,  in  the  tnmli  or  cord 
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which  eounwrta  together  the  piiocipal  chain  ot  gauglift,  ft&d  in  the  primftrr 
bcaaehfl*  prooeeding  from  thenoe  to  the  Tuoen.  In  the  Utt-meationed 
GM*  the  differant  Duciooli  get  more  mixed  m  thoy  advuioe,  but  generally  it 
is  aoly  *fter  the  white  fasciculi  have  pa«*ed  throUf(h  one  or  more  gangliit  that 
th^  beeoma  thoroughly  blended  with  the  grey  ;  and  then,  too,  the  nerrous 
ecnda  reouve  k  large  ftcoeBUOn  of  grey  fibrei  (apparently  derivad  from  the 
gu^),  whieh  are  mixed  np  with  the  reat,  and  take  off  more  and  more 
fton  llMir  whiteneifc 

JbUion  of  ih*  tympaHittie  to  the  eertbro-ipiiHU  nervu. — We  hare  next 
•hofttjr  to^oouider  the  relation  between  the  sympathelio  and  the  cerebrO' 
i^iaal  tyitem  of  nerrei.  Ou  this  important  question  two  very  different 
opiniona  have  long  existed,  in  one  modiScatEou  or  another,  amongst  ana- 
tnoista.  1.  Acoording  to  one,  which  ia  of  old  date,  but  which  has  lately 
bMB  nvlvvd  Mid  ably  advocated  by  Valentin,  the  sympathetic  nerve  is  a 
I  dopendency,  offset,  or  embranchment  of  the  oerebro- spinal  lyRtem  of 
containing  no  fibres  but  such  as  centre  in  the  brain  and  cord, 
•IthoDgh  it  is  held  that  thew  fibres  are  modified  in  their  motor  and  sensory 
properties  in  passing  through  the  ganglia  in  their  way  to  and  from  the 
TiKsars  and  involuntary  orguns.  2.  According  to  the  other  view,  the  sym- 
pAthelio  nerve  (commonly  so  called)  not  only  contains  fibres  derived  from 
the  bniu  and  cord,  bnt  also  proper  or  iutrinsic  fibres  which  take  their  rise 
in  the  ganglia ;  and  in  its  oommanications  with  the  spinal  and  cranial 
Bsrres,  not  only  receives  from  these  nerves  cerebro- spinal  fibres,  bnt  imparts 
to  them  a  share  of  its  own  proper  ganglionic  fibres,  to  be  incorporated  in 
thar  branches  and  distribnted  peripherally  with  them.  Therefore,  accord- 
ing to  this  latter  view,  the  sympathetio  nerve,  commonly  so  called,  though 
aoi  4  mere  ofiset  of  the  cerebro- spinal  nerves,  yet,  receiving  as  it  does  a 
•ban  of  their  fibres,  is  not  wholly  independent,  and  for  a  lite  reason  tite 
ocvebnvspinal  nerves  (as  commonly  undentood)  cannot  be  considered  as  oon- 
ititntad  independently  of  the  sympathetic  ;  in  short,  both  the  cerebro-spinal 
cod  tha  sympathGtio  are  mixed  nrrres,  that  is,,  the  branches  of  either  system 
eonsist  of  two  sets  of  fibres  of  different  and  independent  origin,  one  con- 
nseted  oentrsUy  with  the  brun  and  oord,  the  other  with  the  ganglia.  Hence, 
if  we  look  to  the  central  connection  of  their  fibres  as  the  essential  ground  of 
diatinctioa  among  nerves,  the  cerebro-spinal  system  of  nerves  might,  strictly 
speaking,  be  considered  as  oonsisting  of  and  comprehending  all  the  fibres 
having  their  centre  in  the  cerebro-spinal  axi",  whether  these  fibres  run  in  the 
nerree  usually  denominated  cerebral  and  spinal,  or  are  distributed  to  the 
Tisoera  in  the  branches  of  the  nerve  usually  named  the  sympathetic ;  and, 
on  the  same  ground,  the  sympathetic  or  ganglionia  system,  strictly  and  pro- 
perly so  called,  would  oonsist  of  and  oomprehend  all  the  fibres  oonuected 
esutrally  with  the  ganglia,  wherever  such  fibres  exist  and  into  whatever 
CombinAtions  they  enter,  whether  proceeding  to  the  viscera  or  distributed 
peripherally  with  the  nerves  of  the  body  geoerally;  the  nerve-fibiet  which 
emanate  from  the  ganglia  on  the  roots  of  the  spinal  and  cerebral  nerves 
being  reckoned  into  the  system,  ss  well  as  those  from  ganglii,  usually  deuo- 
minated  sympathetic.  While  ready,  however,  to  acquiesce  in  the  justice  of 
the  above  distinction,  we  do  not  mean  to  employ  the  terms  already  in  use 
in  »  sense  different  from  that  which  is  currently  received. 

In  endeatoitring  to  decide  betireen  the  two  views  above  stated,  it  may  be  first 
observed  that  the  eiisteoce  in  the  sjmpatbetic  nerve  of  Qbrcs  connected  centnill;  with 
the  cerebrospinal  axis,  is  proved  not  only  by  tracing  bandlea  of  fibres  from  Ibe  roots 
of  the  spinal  nerves  along  the  comniuai<ating  branches  and  into  the  sympathetic,  bnt 
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by  Iho  phin  or  UD«uy  unutiona  wKich  nrUc  from  dUeose  or  duturbaooe  of  or^aiu,) 
taucli  u  tlia  inloBlincii,  Bupgilicd  cxi'lii^ively  t>y  wbut  are  considered  brenches  of  the] 
[Vrapatlictie  ;  by  ei[ieriniviit9  oa  living  or  rei'eiilly  killi'd  uaimals,  in  wMcb  artifir.-ial| 
'IrrilatioD  of  the  roola  or  Ihe  si>inal  Dcn'tK,  or  ol  rarioiu  pnrta  of  l.b«  cctcbro-apinal  I 
oentre,  caused  movemenUof  Lbo  Tii^^ra  ;  und  by  ex  peri  men  ta  on  tlm  Bympithalicnerro  j 
in  Ibc  neck,  by  wlii>:h  it  is  sbown  tb.it  Lhc  diUulion  of  Ibe  pupil  and  tbe  tonicity  of 
the  cntaneon*!  tos^wIs  of  the  head  are  dcpenileBt  on  GbroB  which  pui  staag  the 
•ympathctic  nerve  but  arc  centrally  cunnet'ied  wiUi  the  upper  part  of  the  tpinal  cord. 
Thcie  facLa.  it  is  evident,  accord  with  both  of  the  alxiiB-menlioaed  apinions  reaped' 
ing  the  eonalitution  of  Ibe  sympathetic  ;  but  it  may  be  further  nhavn  that  thi<  nerve 
contains  fibrea  which  ariwi  from  ibc  ganglia  and  lake  a  ptripheral  eonrw,  *o  that  tha 
■ccond  uf  the  two  opinions  approit;he8  neacerlo  the  truth.    I  u  support  of  tbjs  a:»crtioii 
we  may  addopo  the  actual  obacryatioo  of  nerve  fibres  proceeding  from  the  noryo-cella 
of  the  ganglia  in  a  peripheral  direction  only  ;  and  there  are  also  oilier  grounda  for 
I  believing  that  more  fibrea  pasa  out  of  the  aympathetic  ganglia  than  can  puselbly  be 
l^eriYed  from  the  brain  and  cord.    Thifl  aeema  to  follow  from  a  compariaon  of  the 
'  (^regale  ilae  of  the  branchei  iisuing  from  these  ganglia  wilh  that  of  all  the  bcaoche* 
which  Ota  be  supposed  to  enter  thom.    To  eipluin  this,  huwevor,  we  must  firat  con- 
■iiier  tbo  mode  of  communication  between  the  sympathetic  and  ipinal  nerrea. 

The  hranchea  of  commuuicatioQ  which  paaa  between  the  ganglia  or  gaugtiated  cord 
of  the  Byrapathetic  and  the  apinal  nerves,  are  conuected  with  the  anterior  and  greater 
branch  of  each  of  the  latter  nerves,  a  little  in  advance  of  the  apinat  ganglion; 
•nd  at  tbo  point  of  connection  the  communicating  branch  in  moat  cases  divides  into 
tiro  porliana,  one  central,  running  towards  the  roots  of  the  ipinal  nerve  and  tbe  spinal 
cord,  the  other,  peripheral,  taking  an  outward  eoune  along  with  the  anterior  branch 
4f  the  spinal  nerve,  with  which  it  bocomca  incorporated  and  distributed.  It  can 
tcaieely  be  doubted  that  the  central  portion,  whilst  it  may  contain  fibrea  sent  by  tba 
BympathcLic  tn  the  spinal  ncivea  or  to  the  spinal  cord,  mnst  neceaaarily  contain  all 
thoiie  wbti'h  proceed  from  the  cord  to  tbe  sympathetic,  and  that,  on  the  other  hand, 
tiie  peripheral  division  niuat  coutisl  of  fibres  immediately  proceeding  from  the  sympa- 
I  Uietic  and  distributetl  peripherally  with  the  sjdnal  nerve.  It  Is  further  obseo'cd,  that 
in  some  of  the  junctions  with  the  a[iinal  nerves,  the  central  and  jieripheral  divisions 
af  the  comninuicating  branch  are  about  equal  in  aize,  and  tlut  in  ctheia  the  central 
part  is  greater  than  the  perijiheral,  nhilet  in  othera,  again,  the  peripheral  prevails  over 
the  ccuttul.  Now,  in  an  animal  such  aa  the  frog,  in  which  the  spinal  nerrea  are  of 
amull  size  and  few  In  oumhcr,  it  Is  possible,  with  the  aid  of  the  microscope,  to  com- 
pare by  measurement  the  central  and  peripheral  divisiuna  of  the  conunnnicaUng 
bmnch  In  all  tbe  communications  between  the  sympathetic  and  the  spinal  nerrea,  or 
even  to  count  the  fibres  when  the  branches  are  very  fine ;  and  by  anch  a  compariraa 
Volkmann  and  Didder  have  ahoirn,  that,  after  making  all  rcaaonablc  deductions  and 
allowances,  the  whole  amount  of  the  fibres,  or  at  least  the  aggregate  bulk  of  tbe 
fasciculi,  which  obviously  pass  from  the  nym  pathetic  and  nin  outwards  with  tbe  spinal 
nervea.  considerably  exeeedi  that  of  the  central  fasciculi  which  must  contain  tbe  fibre* 
contributed  to  the  sympathetic  from  the  cerebra-«pinal  ayalcm  :  and  if  to  these  peri- 
pheral fibres  we  add  the  brunches  diatriboted  to  the  viscera,  it  seems  plain  that  more 
fibres  must  proceed  from  the  ganglia  than  can  possibly  be  supposed  to  enter  them 
from  the  spinal  nerves  or  spinal  cord,  anil  that  consequently  tbe  ganglia  must  them- 
aelies  be  centres  in  which  uerve-flbres  take  their  rise.  It  is  wurtby  of  remark,  Ibat 
In  the  frog,  according  to  the  obicrvalions  of  the  anato mil ta  Just  named,  the  ceatrkl 
division  of  the  eommunlcaLlng  cord  greatly  exceeds  the  peripheral  in  the  conBectieos 
with  the  upper  spinal  nerves,  but  that  lower  down  it  gradually  diminishes,  absolutely 
ns  well  as  in  comparison  with  the  peripheral,  and  at  length  disappears  altogether,  ao 
that  the  fasciculi  connected  with  the  eighth  and  ninth  spinal  nerves  are  entirely 
peripheral  in  their  course. 

Another  circumstance  siill  remains  to  be  DoUeod  roapccUng  the  commuaiealmtts  of 
tbe  Bjinpathetic  and  spinal  nerves,  ft  baa  boca  long  known  that  in  most  of  the«e 
com municat ions  there  ate  usually  two  connecting  curds  passiug  between  the  aymp*- 
thetic  and  the  spinal  nerve ;  and  it  has  been  remarked  aho  by  various  obscrvere,  that 
tlieae  cords  contain  groy  as  well  as  white  fascicuIL  More  recently,  however,  Todd 
uid  Uoamaa  have  cullod  attention  to  the  fact  that  one  of  the  two  connecting  corda  ia 
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tttglQf  Und,  coDsinlin^  of  gclaliDoiis  fibrei.  vlib,  an  uiunl.  a  verr  feir 

fitxw  miied  witU  ihcm  ;  siid  ibis  observatioa  hu  aincc  licen  con> 

finned  bj  Beck.     The  olbcr  coni  ciihcr  it  eatiivly  white,  or  more  cnmmonlr,  u 

appeus  to  me.  U  made  up  of  >  irhite  and  ^ej  portion  runiiinj;  Dtong:>ide  each  olher. 

tt  wemi  bigbl.v  pnibtble  that  the  ttbite  cords  uid  tbe  white  ^riruli  of  the  mliod 

oorda  c«Dl«>a  the  oerebro-apinal  Bbiet  which  Ibe  spinal  nema  mn tribute  to  the  aympa- 

itie,  and  that  (he  ^re.vcQrdt  and  faicirnli  are  rontribuliani  frocn  tbe  aTmpathetic  to 

■fiitial  ncrvea.     In  eorroboration  of  this  view,  Ht.  Beck  ob^errw  Ibat  the  gtej 

it^on  leaving  Ibe  ganglia  gire  amall  brancbca  to  tbe  Deigbbooring  veaaela,  and  aie 

load  in  aize  befjre  joining  the  spinal  aervea.     Another  inlaroating  fact  respcpling' 

L«M  conunnfiicationt  hat  been  pointed  out  hj  the  laat-Damcd  observer  somewhat 

jiar  to  (bat  prcYtoualj  aotieed  in  the  Trng,  namely,  that  whilst  tba  grey  and  wbile 

eDftnecUn;;  cords  arc  in  tbe  tbonii  of  nearly  equal  si7,a,  tbe  grej  one  relatively  inercasoi 

lower  doim,  and  in  tbe  pelvis  connlltntes  the  sole  communication  between  the  Bscnil 

gangUa  of  the  i^yinpathelic  and  tbe  spinal  nerves,  the  white  branchea  from  (he  latter 

(.1  the  armpatbetic  pawing  over  the  sacral  gnnglia  without  joining  them,  to  enter  (ho 

pathetic  pleiusea  sent  lo  the  pelvic  viscera. 

The  tabntat  fibrea  of  each  white  common  iea ting  fueiciilus  can  he  traced  back  to 

ih  the  anteiior  and  Ibe  posterior  root  of  the  epioal  nerve,  and  pale  Rbrea  from  tbe 

grej  faadcnliu  may  be  (raced  up  into  (he  an[erior  root,  and  aa  far  u  the  ganglion  of 

Ibe  pocterior  root,  which  roo[  bu  also  pale  fibrea  above  the  ganglian.     Wbcl.her  tbeaa 

'ntr^  pale  fibrea  proceed  froni  the  sympatbelic  (o  the  spinal  cord  {povibly  (o  be  dj^- 

tbaled  to  ila  Tcssels),  or  are  sent  ftom  (he  cord  and  spinal  ganijiia  to  (he  sympatbetic, 

j«aa  both  ways,  la  as  yet  anccrtaln. 

■  to  tbe  fartiier  proKreai  of  the  cerebro-apinal  fibrea  conveyed  to  tbe  sympatbotiB 

Ihe  commnnJ eating  branches,  Valentin  baa  endeavoured  to  show  (hat  after  Joining 

iDain  gangliatcd  cord  or  trunk  of  tbe  sympathetic,  they  alt  take  a  downward 

ion.  and  after  running  through  two  nr  more  of  the  ganglia,  pasaofTin  tbe  branches 

dUtribnlinn,  leaving  the  trunk  considerably  lower  down  llinn  (be  point  where  they 

it.     He  conceives  that  thin  arrangement,  which  be  calls  "lei  progresKfls,"  la 

by  eiperimenU  on  animata.  in  which  he  found,  that  on  irritating  different 

of  tile  cerehro-apinal  axil,  aa  nell  as  difTcrant  branches  of  ncrvea,  the  riscfial 

loreme&ta  which  foljawed  bore  a  relation  to  the  point  irri'ated,  which  corresponded 

th  Ihe  nollon  of  such  an  arrangcmeat,     Volkmann  and  Bidder,  on  (he  other  band, 

lOW  that  (bi«  opinion  cannot  be  rcconeiled  with  tlie  observed  anatomical  diapositioo 

e  Sbita,  for  there  are  &9ciculi  from  tjic  communicating  branciiet  which  obviously 

Qpttarda ;  nor  will  tlie  experimental  evidence  in  its  favour  apply  to  the  upper 

of  tbe  sympathetic,  where,  as  Valentin  himself  admilji,  molorial  fibres  must  be 

ttppotd  to  run  in  an  upward  direction  to  account  for  (ho  contraction  of  the  pupil 

faleb  follawi  aeetioD  of  the  cervical  part  of  (he  sympathetic. 

what  has  b«en  stated  it  aeeins  raaaoQible  to  ooncluiie  that  iierve- 

.  take  their  rise  in  tbe  ganglia  both   of  the  cercbro-apiiiiU  aiid   syiupar- 

:  gerrea,  mid  nre  in  both  kiuda  of  nerves  mixed  with  Rbrea  of  cerebral 

.  origin  ;  that  the  gnnglia  are  ticrvous  central  which  may  probably 

tceive  througli  afferent  fibres  impreaaious  of  which  ne  are  UDconacioua  aud 

eflect  tbeae  improssional   stimuli   upon    efferent  or  motor  fibres  ;  tliat  per' 

ape,  even,  certoin  mntorial  stimuli  emanate  from  them,  the  movements  oi- 

by  or   through   the   ganglia  being  always  involuntary,  and   afftoting 

hiefij  the  muBoiilnr  parts  of  the  viscera,  the  sangiiiforoiia,  and  perhaps  the 

Iftbsorbent  veasola  ;  and  that,  in  fine,  the  chief  purpose  served  in  tbe  animal 

ooomy  by  ibe  ganglia  and  the  ganglionic  nerve-fibren,  nhether  exiiiting  in 

f  Dovledged  branches  of  the  sympathetic,  or  contnined  in  other  nerves,  la 

'  govern  the  involuntary,  and,  for  the  most  part,  imperceptible  movomeuts 

nutrition,  in  ao  far  at  least  aa  these  movsraenla  ore  not  dependent  on  the 

ain  and  spinal  cord  ;  for  it  must  not  be  forgotten   that   tliero  is  nnques- 

onahle  eviduuce  to  prove  that  the  vitcerol  and  vascular  niotion;^  arc  luflu- 

nc«d  by  nerf  c-librea  connected  with  the  cerobro-spiiial  centre. 
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Among  vnrious  physlolagiatii  of  congiileraliou,  vha  atlopt  this  view  in  » 
mcirB  or  less  modilied  shape,  Fome  Lave  been  furtLer  of  opintoa  thnt  tha 
fibres  of  ganglionic  origiu  differ  in  atructure,  size,  and  other  physical  oha^ 
racters  from  those  which  arise  in  the  ccrebro-spiual  aiia.  As  regards  thia 
qaestion,  I  oiuht  coiifem,  that  there  does  not  seem  to  ma  to  be  conclusive 
evidence  to  xhow  that  peculiar  anatoniical  characters  oie  diatinotive  of  the 
tibrea  of  different  origin.  It  haa  been  already  stated  that  botJi  dark- 
bordered  and  pale  fibres  may  be  connected  with  ganglion-celU,  and  tor  aught 
that  has  been  proved  to  the  contrary,  all  three  varieties  of  fibres  spoken  of. 
Urge  tubular,  suiall  tubular,  and  grey,  may  arise  both  in  tlio  cerebro-Bjrtnnl 
axiij  and  in  the  ganglin  ;  although  it  is  certoinly  true  that  the  ttro  latter 
kinds  largely  predominate  in  the  eympatholic,  and  abound  in  other  nerves,  or 
branches  of  nerves,  which  appear  to  receive  large  contributions  from  ganglia. 

TITAL    FRO  re  HT  IBS    OF    THB    KBRVOUS    STBTBH, 

The  fibres  of  nerves  are  endowed  with  the  property  of  transmitting  im- 
pressions, or  the  effect  of  inipresaions,  from  the  point  stimulateil  towards 
their  central  or  their  pcriplienil  extremities.  One  class  of  fibres  condaet 
towards  the  nervous  centres  and  are  iiame^l  "  afferent,"  their  impreMiona 
being  "centripetal;"  another  clasa  of  fibres  conduct  towards  their  distali 
extremities,  which  are  distributed  in  moving  parts,  and  these  fibrea  aivi 
named  "efferent,"  whiUt  their  impressions  are  "centrifugal."  Impm-'j 
sions  propagated  centripetally  along  the  nerves  to  the  brain  give  rise  to  aen- 
satioCB,  varying  according  to  the  nerve  improfsed,  and  the  objective  cau^e 
of  the  impression  ;  stimuli  transmitted  outwardly,  on  the  olher  hand,  ara 
conveyed  to  muscliis,  and  excite  movements.  Motorial  stimuli  thus  passing 
along  efferent  nervous  fibre.'t  may  emanate  from  tlie  cerebrum  as  in  volun- 
tary and  emotional  movements,  or  possibly  from  some  t'tber  central  part,  aa 
in  the  case  of  certain  involuntary  motions  ;  or  such  stimuli  may  iio  applied 
in  the  first  in"tance  to  afferent  fibres,  by  these  conducted  to  the  brnin  or 
some  other  central  organ,  and  then  "  reflected  "  by  the  central  organ  to 
efferent  fibres,  aloug  which  they  are  propagated  to  the  muscle  or  muscled  to 
be  moved  ;  and  in  this  case  the  intervention  of  the  central  organ  may  gtva 
rise  to  sensation  or  not,  the  difference  in  this  respect  probably  depending  OB 
the  part  of  the  UErvons  centre  where  the  reilection  takes  place. 

The  property  of  conducting  o  stimulus  or  propagating  its  effects  in  a  deter^ 
minate  direction,  belongs  to  the  fibres  of  the  nerves,  and  in  all  probabilitjr 
also  to  the  fibrous  part  of  the  nervous  centre,  while  it  is  probable  that  to 
the  cells  or  corpuscles  of  the  grey  matter  of  the  central  organs,  is  a/figned 
the  oHice  of  receiving  impressions  conveyed  from  without,  and  presenting 
ihem  to  the  conscious  mind,  of  medi.iltng  between  thi^  mind  and  the  efferent 
fibres  in  excitation  of  the  latt*'r  by  mental  stimuli  (as  in  voluntaty  and 
emotional  acts),  of  transferring  to  efferent  fibres  stimuli  conducted  lo  ifao 
centre  by  afferpnt  fibres  in  the  production  of  reflex  movements,  and,  pos- 
»ibty,  of  originating  purely  corporeal  stimuli  in  certain  involuntary  mr.tions. 
In  addition  to  these  endowments,  the  nerves  are  coticerucd  in  controlling 
and  regulating  the  molecular  changes  and  chemical  actions  which  occur  in 
nutrition,  secretion,  and  other  alliud  processes.  Jt  may  no  doubt  be  fairly 
questioned,  whether  the  effect  juitly  attributable  lo  the  nerves  in  such  cases 
is  not  produce<l  merely  through  the  inSuenoe  which  they  exert  orer  the 
motions  of  the  minute  vesrals  and  contractile  tiaiiues  concerned  ;  but  the 
tendency  of  late  observations  on  the  nervex  of  secreting  glands,  and  the 
experiments  on    the  luininiferous    orgiin    of  the    fire-fly,   referred    to  in   a 
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foimer  fduptar,  b  towtrd*  the   reoogDition   of  «oma   moie   diiwot  opera- 
tioa. 

TIm  prapartiea  kbore  mentioued,  of  the  nerrea  and  dsttoiu  centraa,  lure 
baen  anmnanlf  Ktoibed  to  a  peculiar  foroo  developed  id  tha  nervom  ajrutem, 
irinoh  ha*  reoeiTed  the  luiinea  of  "oerroiu  forca,"  "oervoaB  principle,'* 
"  ■arroiia  inflnanoe,"  mnd  "  vi*  narroaa  "  (in  the  largMt  uase  of  that  tenn) ; 
aad  iritilat  aoma  phjaiologiata  oonMder  that  foroe  aa  a  speciea  of  ageit07  alto- 
gathar  poouliar  to  linng  bodi«a,  othen  hare  atrivsu  to  identiff  it  with  aoma 
of  tte  foroM  known  to  be  in  opeiatjon  in  inaniniate  nature,  or  to  ahow  ita 
flmdaoiental  reUtionahip  to  them. 

The  greater  nnmber  of  nerrea  poBBOBs  both  afferent  and  efferent  fibrea,  and 
an  named  oompoond  or  moto  leosoiy,  inasmuch  ai  they  minikter  both  to 
wit  inn  and  motioo.  In  tnch  oompooud  nerrea  the  two  kinds  of  fibrea 
■re  nuxed  together  and  boand  up  in  the  same  aheatha  ;  but  in  the  moat 
BnmenKH  and  beat-known  ezamplsa  of  thia  olsia,  the  atterent  and  efforeut 
Sbcea,  though  mixed  in  the  trunk  and  branchea  of  the  nerres,  are  separated 
•t  tbeir  roota.  I^tia  i*  Uie  case  in  the  apinal  nerves  :  these  have  tiro  root*, 
aa  antnira  and  poaterioc,  both  for  the  meet  part  conaistbg  of  many  funi- 
ooli,  and  the  posterior  paasiug  through  a  ganglion  with  which  the  fibrea  of 
the  anterior  root  Iwtb  no  oonneotiou.  Now  it  haa  been  aaoertained  bj  ap- 
proiviate  ezperimenti  on  animala,  that  the  anterior  root  is  efferent  and 
—»■*"■'■"  the  motor  fibrea,  and  that  the  posterior  is  afferent  and  contains  the 
mMsmorj  fibres.  The  fifth  pair  of  oraniat  nerves  has  a  sensorj  root  fiimished 
with  a  ganglion,  and  a  motor  root,  like  the  spinal  nerves.  The  glono* 
phairngBsI  and  pnenmo-gaatrio  nerves  are  also  decidedly  compoond  in 
■■tare  ;  thi^  are  also  provided  with  ganglia  at  their  roots,  which  involve  a 
giBaA»  «r  less  number  of  their  fasciculi  ;  but  it  has  not  yet  been  satisfao- 
toiily  determined  whether  in  these  nerves  the  fibres  which  have  different 
ptopertiea  are  collected  at  the  roots  into  separate  bundles,  nor  how  they  are 
n^adiTely  related  to  the  ganglia.  The  aympathetio,  aa  already  stated, 
ODBtaina  both  afferent  and  efferent  fibrea. 

Simpla  nervea  are  anch  as  contain  either  afferent  or  efferent  fibrea  only. 
Ha  ol&ctorr,  auditory,  and  optic  ore  simple  afferent  and  sensory  nerveo. 
na  third,  fourth,  and  sixth,  the  facial,  the  spinal  accessory  and  hypoglossal 
,  are  generslty  regarded  as  examples  of  nimple  motor  nerves  ;  there  is 
to  believe,  at  least,  that  they  are  simple  and  motor  in  their  origin, 
or  aa  &r  as  their  proper  fibres  are  concerned,  and  that  the  peniibility  evinced 
by  aoma  of  them  in  their  branches  is  owing  to  sensory  fibres  derived  from 
other  nerves  which  join  them  in  their  progress. 

The  nervea  governing  the  moliona  of  the  blood-vessels  are  commonly 
^xikea  of  aa  the  "  vaso-motorial  nerves  ;"  but  although  this  term  is  often 
ef  convenient  apglicstion,  there  seems  no  sufficient  reason  for  reckoning 
tbeae  nervea  as  a  distinct  system,  any  more  than  motorial  nerves  distributed 
lo  other  parts  or  organs  whose  motions  are  independent  of  the  will. 

DEVELOPMENT    OF    ITKKVBa. 

The  knowledge  as  yet  acquired  respecting  this  process  is  not  very  pcsitive  or 
eonsistent,  m  that  nach  room  is  left  for  speculalioD  and  conjecture.  The  nerre-cftU 
sn  generally  said  to  be  derived  from  the  comman  embryo-cells,  which,  undergoing 
modificaliaii  in  their  anbstance.  send  out  branches  from  their  circumference  and 
acquire  the  character  of  nerve-cells.  As  they  arc  sometimes  foand  vith  double  or 
divided  nnelei.  It  is  inrened  that  they  increase  in  number  by  ilivision,  a(ler  the 
Banner  of  cells  generally.  According  to  the  moat  genersllT  current  descriptions, 
the^re*  are  slated  to  be  formed  by  tlie  linear  cosicsceace  of  fudiform  cells,  and  to 
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W  at.  Scst  pnlo  and  grey,  but  iiflcrVB.rcU  Ii)  Require  inedtillit  ind  become  while.    TIilsl 
cliange  of  [ispeirl  la  appurcot  in  Iho  humnn  cmbrj'a  of  tliv  fourth  or  Rftli  moBtluJ 
Hartiijg  caaaiden  th.lt  the  fibres  represent   at  Srsl  only  naked  oxis-cvliaden,  •o^l 
suj^^c^tfi  tbA.1  thfl  encEofiinjE  mcoibraDoua  tube  and  white  BubstJince  are  produced  tf  ■ 
an  excretion  rrom  the  uial  Fibre.     At^uording  to  Ebllikcr'i  account  of  the  growtb  ofl 
ueri^-fibrcs  at  thoir  periphcml  enda.  na  obBerved  in  the  tail  of  balraehinu  larrn.  Um' 
existing  libreg  nre  protoni;ed  by  rowa  of  rusiform  cells  which  caall^3Ce  Into  pale  fibres. 
These  send  out  fine   offihoots,  vhich  ma;  join  nilh  neiglibouring  fibres,  or  with 
branched  or  etellalo  cells,  irhich  change  iafa  brivncbed  fibres,  and  in  both  of  the«i 
irays  the  branching  and  conjunction  of  the  nerves  go  on.    The  first  Glires  thns  gcni»- 
tated   (enibrjonal  fibrel,   KiJII.}  virtually  represent  bundles  of  two,  three,  or  more 
tubalar  dnrk-bordcrcd  fibres,  in tfl  which  thcj  arc  speeilil)' convertod  ;  the  fornmlion 
of  the  medullary  sbcnlh  prncecding  oulnards  along  the  branches. 

I  Dr.  BcbIo  has  Btndicd  the  fomiation  of  cells  and  Gbrcs  both  in  eiabryo  and  idolt 
■nimaU,  and  the  follnning  are  the  principal  results  of  his  obscrvationi.  In  botJli 
Mill  Bit)  formed  from  nuclei  Imliedded  in  granular  matter :  the  new.fomied  obUi 
ate  conneelcd  one  to  another,  and  two  cgIIb  thus  connected  irithdriw  from  neh 
other,  whilst  the  connecting  isthmus  lengthens  out  and  becomes  a  fibre.  The  fibres 
accordingly  do  not  sprout  out  from  a  previously  insulated  simple  cell,  bat  are  ipna 
out  of  the  substance  of  the  coll,  or  nucleus,  with  which  thoj  arc  connected  &om  th4 
beginning.  Oangl  ion-eel  Is  also  increase  in  number  by  division  into  two  or  more, 
and  in  this  case  the  multiplied  fibres  belonging  to  the  ne«  cells  form  a  bundle  cor- 
tej!ponding  to  tho  nervous  stem  or  peduncle  of  the  original  cell  A  ganglion  cell  majr 
also  arise  from  (apparently)  a  nucleus  placed  in  the  course  of  a  fibre,  vit,  a  little 
oblong  granular  moss  (of  germinal  matter.  Beale)  connected  at  each  end  «ith  a  fibre. 
This  body  first  clears  up  at  its  eircnm  fere  nee,  then  deviates  from  the  straight  line,  so 
that  the  two  portions  of  the  fibre  originallj  prolonged  from  it^  eitrcmiiics,  come  lo 
be  connected  with  it  at  one  side,  and  finally,  by  further  change  in  ila  figure,  at  one 
end  of  it,  as  two  fibres,  whilst  their  oontlnuationa  in  the  bundle  from  which  they  have 
been,  ae  it  were,  looped  out.  run  in  opposite  directiona  The  two  fibres  at  first  proceed 
■tiaight  from  the  cell,  bat  afterwards  one  becomes  twisted  round  the  other,  and  the 
colls  increase  with  the  age  of  the  cell,  but  the  cell  body  dn-indles  as  it  grow^  older. 
A  nerve-fihre  in  a  faBclcnIus  may  also  be  farmed  from  two  nuclei  connected  at  their 
ends  which  withdraw  from  each  other,  the  connecting  thread  then  lengthening  out 
into  a  fibre.   For  further  details,  Dr.  Bcaie's  original  memoir  may  bo  consnlted.* 

To  the  foregoing  may  be  added  tlie  chief  conclaaions  arrived  at  by  von  Ilenten 
from  recent  oliaervations  on  the  growing  norres  in  liic  tadpole's  tail.  According 
to  his  account,  fine  nervous  brnnchca  are  seen  running  out,  on  the  tail-fin,  inU 
klmoM  imperceptibly  fine  filaments.    The  nerves  ore  at  first  pale,  smooth,  withoat 

[mdei,  and  rcprcwnt  the  naked  axia-cylinden,  though  much  finer.  Then  nuclei  appear 
npOD  Ibcm,  but  tliGso  belong  to  very  long-drawn  tuuiform  cells  which  now  really 
ijicloae  tliese  axis-cylinders,  and  form  the  primitive  sheaih  of  the  nerrcEbres ;  hut 
this  ensheathmenl  stops  before  reaching  the  finest  branches.  i.(.,  until  they  grow 
larger.  Afterwards  the  medulla  appears.  According  l<i  von  Hcnsen,  nerves  do  not 
grow  from  cells — such  as  cells  of  a  nervous  centre — outwards  in  the  direction  o(  their 
bnaehes.  He  thinks  the  mode  Is  tluiA  :— Two  nervo-cctls  are  cnnnectod  by  a  fibre, 
or  what  may  be  the  rudiment  of  many  fibres  ;  of  the  cells,  the  one  is  central,  tho 
other  eventually  bcoomes  a  peripheral  terminal  organ;  (as  already  alAted.  he 
believes  the  cutaneous  nervc-libreB  to  ho  connecled  with  epithelium  cells);  the 
latter,  In  Ihc  progress  of  growlh  and  development,  is  withdrawn  from  iJie  lormcr, 
nnd  the  nerre  thus  lengthened.  Jloreover.  Iioth  colle  may  divide,  and  the 
none  or  fibre  splits  in  correspondence,  so  that  a  nerve  comes  to  be  connected 
with  several  central  and  several  peripheral  cells.  The  peripheral  cell  or  celU 
may  divide  more  eilenslvcly  than  Ihe  central,  hut  as  corresponding  dirisioDi 
lake  place  in  the  nerve  fibres,  every  peripheral  cell  or  terminal  orcan  msintaini 
its  connection  with  the  oerrons  centre.  Von  Hemicu  remarks  that  the  fffllft__ 
riation  of  tho  nervous  centres  and  of  the  nerves  of  special  sense.  M  1>^^^H 
tlinse  of  the  skin,  is  laid  in  the  corneous  layer  of  the  blastoderm,  fram  mI^I 
both  the  conlral  and  peripheral  cells  are  derived  originally.    It  will  be  aeen  thin 
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U>a  prlndple  of  foniatlon  of  nerre-fibrei  sdraacod  hj  Ton  Eeotan  U  inbcttDtiAlIj 
tho  Hune  m  that  prerioiulj  publulied  by  Dr.  Bcals. 

Sedation  aitd  regtneration  o/nara.. — The  diTLded  endi  of  ft  nerve  tbat  bu  been 
cut  ftcna  reftdil?  reanita,  ud  io  proceai  of  time  tme  nerve  Sbrei  ftre  formed  in  the 
ekitrtx,  and  rettwe  tbs  cODtinaity  of  the  nervoiu  itntctnre.  The  condactlng  pro- 
perty of  the  nerve,  m  regarde  both  motion  and  lenaation,  U  eveDtanlly  re-eatablUhed 
tlmngfi  llie  re-united  part.  But  immediately  after  the  aection,  a  proceaa  of  degene- 
nUon  begin*  la  the  peripheral  or  severed  portion  of  the  nerve.  The  mednils  of  the 
vUte  Abrea  degenemtes  into  a  gianotar  maaa  conaisting,  apparently,  of  fatty  mole- 
9la^  and  la  then  totally  removed,  irbile  the  axial  fibre,  with  the  primitive  abeath 
and  DBcl^  rem^nii  bnt,  aceotding  to  some  auihoritica,  tjie  latter  also  snOer  more  or 
ICM.  After  reunion  takes  place,  and  ueually  not  till  then,  the  medulla  U  gradually 
lertOTed,  the  reatoration  proceeding  from  tlie  poiut  of  reanion  outwards  along  the 
nerve,  which  la  then  reatored  to  ita  primitive  integrity  both  in  atmctureaDd  function. 
Fimn  siperimenta  of  Philjpcaui  and  Vulpian,  it  would  leetn  that  la  very  young 
awiniale  realontioa  of  the  severed  portion  may  take  place  without  previoDa  reunion. 

The  degeneration  above  referred  t«  does  not  affect  the  part  of  the  nerve  remaining 
in  conneeUoQ  with  the  nervous  centre,  which  icecm  to  exert  an  infiueace  in  maintun- 
ing  the  nntrition  of  the  nerve.  The  ganglia,  as  well  as  tbe  brain  and  spinal  cord, 
have  been  shown  by  Dr.  Waller  to  he  centres  of  this  influence.  He  found  that  in  the 
eential  and  nndegeaenited  portion  of  a  divided  spinal  nerve,  while  the  Gbres  beloug- 
iag  to  the  anterior  root  owe  their  integrity  to  their  connection  wilb  the  spinal  cord, 
tluae  of  the  posterior  root  are  similarly  dependent  on  the  ganglion  ;  and  that  if  the 
posterior  root  be  cut  between  the  ganglion  and  the  spinal  eord,  not  only  will  the  fibres 
which  belong  to  it  la  the  tmnk  of  the  nerve  beyond  the  ganglion  remain  nncbangcd, 
bnt  also  thoae  above  the  ganglion,  in  the  portion  of  the  root  left  in  connection  with 
it ;  wbereas  the  segment  of  the  same  root  which  [remains  connected  with  the  cord  but 
severad  from  the  ganglion  degenerates.  Section  of  the  sympathctiu  nerve  in  the 
ncdc  is  followed  by  degeneration  of  the  cephalic  segment  as  high  aa  the  saperior 
aenia]  ganglion,  but  no  brther. 

BLOOD-VESSELS, 

!nu  Mood,  from  which  the  solid  textures  immediatoly  derive  material  for 
their  nonrisbment,  ia  oonvejed  through  the  body  by  branched  tubea  named 
Uood-TMaela.  It  ia  driven  along  these  channels  by  the  action  of  the  heart, 
which  is  a  hoUow  mnscular  organ  placed  in  tbe  centre  of  the  Banguiferouii 
■yatem.  One  eet  of  Teasels,  named  arferfu,  conduct  the  blood  out  from  the 
heart  and  diatribute  it  to  the  different  regions  of  the  body,  whilst  other 
veaaela  named  teiiis  bring  it  back  to  the  heart  again.  From  the  extreme 
branches  of  the  arteries  the  blood  gets  into  the  commencing  branohos  of  the 
Toina  or  revehent  vessels,  by  passing  through  a  set  of  ver;  &ne  tubes  which 
connect  the  two,  and  which,  though  not  abruptly  or  very  definitely  marked 
off  from  either,  are  generally  spoken  of  as  an  intermediate  set  of  vesaela,  and 
b7  reason  of  their  smallueBS  are  called  the  captilaTij  (i.e.,  hair-like)  rtsstU,  or, 
■imply,  the  eapillarita. 

The  conic^  holloir  muscalat  heart  is  divided  ictemallj  into  four  cavities, 
two  placed  at  its  base,  and  named  auricles,  and  two  occupying  the  body  and 
apex,  named  ventricles.  Tbe  auricles  are  destined  to  receive  the  retaming 
blood  from  the  great  veins,  which  accordingly  open  into  them,  aud  to  pass  it 
on  into  the  vonbicles  ;  whilst  it  is  the  office  of  the  latter  to  propel  the  blood 
throogh  the  body.  The  ventricles  have  therefore  much  thicker  and  stronger 
sides  than  the  auricles,  and  the  great  arterial  trunks  lead  off  from  them. 
Each  anricle  opens  into  the  ventricle  of  the  same  aide,  but  the  right  auricle 
and  ventricle  are  entirely  shut  off  from  those  of  the  loft  side  by  an  imper- 
vions  partition  placed  leugthwieoin  the  heart. 

Tho  blood  is  sent  out  by  the  left  ventricle  into  the  mun  artery  of  the 
body,  named  the   aorta,    and  posses  through  the  uumorous  sabordina' 


dxri 


BLOOD-VESSELS, 


arteriee,  which  are  branches  of  that  great  trunk,  to  the  differsnt  parta  of  the 
Bffctem,  then,  traversiug  the  capillaries,  it  pnters  the  veius,  and  ia  retiimcd 
by  ttro  great  venoiia  trunks^  named  the  superior  and  inferior  tcbeb  cavie.  to 
the  tight  auriolo.  In  passing  from  the  arteries  to  the  TeiuB  the  blood 
changes  in  colour  from  red  to  dark  and  a  otherwiao  oltatcd  in  quality  ;  in 
thiB  condition  it  is  unfit  to  ho  ognia  inuuedintely  circulated  through  tho 
body.  On  rBtiiming,  therefore,  to  the  right  side  of  the  heart,  the  blood, 
non  dark  and  venoua,  muat  re-acquire  the  florid  hue  and  other  though  lesa 
obvious  qualities  of  arterial  blood  before  it  is  permitted  to  resume  its  course. 
For  this  purpose,  being  diaehnrged  by  the  right  auricle  into  the  right  ven- 
tricle, it  is  dri^-en,  by  the  contraction  of  that  ventricle,  alou^  the  pulmouary 
artery  and  its  hianches  to  the  lungs,  where,  passing  through  tho  capiilaiy 
vesaels  of  these  organs,  it  is  exposed  to  the  influonoo  of  the  air,  and  under- 
goes the  requisite  change,  and  having  now  become  florid  again,  it  enters  the 
commencing  branches  of  the  pulmonary  veins,  irhich,  ending  by  four  tniiiks 
in  the  left  auricle  oouvey  it  into  that  cavity,  whecco  it  is  immediately  dis- 
charged into  the  left  ventricle  to  be  sent  again  along  the  aorta  and  through 
tho  system  as  before. 

The  blood  may  thus  be  considered  as  setting  out  from  any  given  point  of 
the  sanguiferoua  system  and  returning  to  the  name  place  again  after  per- 
forming  a  citauit,  and  this  motiou  is  what  is  pioperiy  termed  the  drculation 
of  tho  blood.  Its  course  from  the  left  ventricle  along  the  aorta,  throughout 
the  body,  and  hack  by  the  vonm  caTKj  to  the  right  ventricle,  is  named  tho 
greater  or  it/sitmic  rircufotion,  and  its  passage  through  tho  lungs  by  tho 
pulmonary  artery  and  pulmonary  veins  from  the  right  to  the  left  aide  of  the 
heart,  is  termed  the  hsacr  or  2''"hiioiiarii  cirettluHon  ;  but  the  blood  must  go 
through  both  the  greater  nod  the  lessor  circulation  iu  order  to  perform  a 
complete  circuit,  or  to  return  to  the  point  from  which  it  started.  As  tha 
t  vessels  employed  in  the  circulation  through  the  lungs  have  been  named  pnl- 
moaary,  so  the  aorta  which  conveys  tho  blood  to  the  system  at  largo  is 
named  tho  aysteniic  artery,  and  tho  venae  cava?  the  syatcmic  veins,  whJUt 
the  two  sets  of  capillariea  interposed  between  the  arteries  and  veins,  the  one 
in  the  lungs,  the  other  in  the  body  generally,  are  respectively  termed  the 
pulmonory  and  the  systemie  capillaries. 

The  blood  flons  iu  the  arteries  from  trunk  to  branches,  and  from  larger 
to  smaller  hut  more  numerous  tubes  ;  it  is  the  reverse  iu  the  veins, 
except  in  the  case  of  the  vena  porlit,  a  vein  which  carries  blood  into  the 
liver.  This  advchent  vein,  though  constituted  like  other  veins  in  the  first 
part  of  its  course,  divides  on  entering  the  liver  intonumereus  branches,  after 
the  manner  of  an  artery,  sending  iti  bloo<l  through  these  branches  and 
through  the  capillary  vessels  of  the  liver  into  tho  olFerent  hepatic  veins  to  bo 
by  them  conducted  into  tlie  inferior  vena  cava  and  tho  heart. 

The  diUercnt  parts  of  the  sanguiferous  nystem  above  enumemted  may  b« 
contemphkted  in  another  point  of  view,  namely,  according  to  the  kind  of 
bleod  which  thoy  contain  or  convey.  Thua  tho  left  cavities  of  tho  heart, 
the  pulmonary  veins,  and  tho  aorta  or  aystumio  artery,  contain  red  or 
florid  blood  fit  to  circulate  through  the  body  ;  on  the  other  hand,  the  right 
cavities  of  tho  heart  with  the  venie  cavic,  or  ayatemio  veins,  and  pulmo- 
nary artery,  contain  dark  blood  requiring  to  he  transmitted  through  tho 
lungs  for  renovation.  Tho  former  or  red-blooded  division  of  the  sangiii- 
feroiia  system,  commencing  by  tha  capillaries  of  the  lungs,  ends  iu  tlie 
Dapillarios  of  the  body  at  large  ;  the  Litter  or  dark-blooded  purt  commences 
in  the  syttamic  capillaries  and  torminatei  in  those  of  Uio  lungs.     The  heart 
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occnpiea  mi  inten&edi&ta  poaition  between  the  origin  and  termiution  of 
Mdi,  and  the  oaptUorios  connect  the  duk  and  the  red  ut  of  Teweli  together 
•it  their  egtoanitiat,  and  lervs  &■  the  channels  throngh  which  the  blood 
pa  MM  £n>m  the  one  part  of  the  Banguiferons  Bfatem  to  the  other,  and  ia 
which  it  ondergoea  its  alternate  changen  of  colour,  since  it  becomes  dark  as 
it  travenea  the  syatemio  capillaries  and  red  again  in  passing  through  those 
(<tlielaiig& 

ABTKBIES. 

IheM  reuels  were  so  named  from  the  notion  that  they  natnrallj  contain 
air.  Hub  error  which  had  long  prevailed  in  the  schools  of  medicine  was 
nflited  hj  Oalen,  who  showed  that  the  vosnelB  called  arteries,  though  for 
ibo  most  part  found  empt;  after  death,  realty  contain  blood  in  the  liring 
body. 

Mode  of  DUtrSnUion. — The  arterio«  naoally  occupy  protected  ntaattons  ; 
thus  after  coming  out  of  the  great  visceral  cavities  of  the  body  they  mn 
along  the  limba  on  the  nspect  of  flexion,  and  not  upon  that  of  extonuoD 
where  they  would  be  more  exposed  to  accidental  injury. 

As  they  proceed  in  their  courio  the  arteriea  divide  into  branches,  and  the 
dtviaum  may  take  place  in  different  modes.  An  artery  may  at  once  resolve 
ibelf  into  two  or  more  branches,  no  one  of  which  greatly  exoeeda  the  rest 
in  magnitude,  or  it  may  give  off  several  branches  in  Hnocesaion  and  still 
nuuntain  ita  character  as  a  trunk.  The  bmncbes  come  off  at  different 
angles,  rooat  oommouly  so  as  to  form  an  acute  angle  with  the  further  part 
at  the  trunk,  but  sometimea  a  right  or  an  obtuse  angle,  of  which  there  are 
azauplas  in  the  origin  of  the  intercostal  arteries.  The  degree  of  deviation 
ei  a  lianch  from  the  direction  of  the  trunk  was  supposed  to  affect  the  force 
of  tiia  stream  of  blood,  but  Weber  maintains,  that  it  can  produce  little  or 
no  efliNt  in  a  syBtein  of  elastic  tubes  maintained,  like  the  arteries,  in  a  state 
of  distension. 

An  artery,  after  a  branch  has  gone  off  from  it,  is  smaller  than  before,  but 
niuaUy  continues  uniform  in  diameter  or  cylindrical  ontil  the  next  secession ; 
thos  it  was  found  by  Mr.  Hunter  that  tlie  long  carotid  artery  of  the  camel 
does  not  diminish  iu  calibre  throughout  ita  length.  A  branch  of  an  artery 
ii  less  than  the  trunk  from  which  it  springs,  but  the  combined  area  or 
collective  capacity  of  all  the  branches  into  which  an  artery  divides,  ia 
greater  than  the  calibre  of  the  parent  vessel  immediately  above  the  point  of 
diriaion.  The  increase  in  the  joint  capacity  of  the  branches  over  that  of 
the  trunk  is  not  in  the  same  proportion  in  every  instance  of  division,  and 
there  is  at  least  one  case  known  in  which  there  is  no  enlargement,  namely, 
the  division  of  the  aorta  into  the  common  iliac  and  sacral  arteries  ;  still, 
notwithstanding  this  and  other  possible  exceptions,  it  must  be  admitted  as 
a  general  rule  that  an  enlargement  of  area  takes  place.  From  this  it  ia 
plain,  that  as  the  area  of  the  arterial  system  increases  as  its  vessels  divide, 
the  capacity  of  the  smallest  veisels  and  capillaries  will  be  greatest,  and  as 
the  same  rule  appliea  to  the  veins,  it  follows  that  the  arterial  and  venous 
^ratems  may  be  represented,  oa  ra^acda  capacity,  by  two  conos  whose  apices 
(troncsted  it  is  tme)  ore  at  the  heart,  and  whose  bases  are  united  in  the 
capillary  system.  The  effect  of  this  must  bo  to  make  the  blood  move  more 
slowly  as  it  advances  along  the  arteries  to  the  capillaries,  like  the  current  of 
a  river  when  it  flows  in  a  wider  and  deeper  channel,  and  to  accelerate  its 
qwed  as  it  letnms  trani  the  capillaries  to  the  venous  trunks. 

When  arteries  unite  they  are  said  to  aniutom(»e  or  inosculate.     Anosto* 
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moacB  may  occur  ia  tolerably  Inrge  arteries,  as  thone  of  the  bnun,  the  bftod 
nnd  foot,  and  tho  mesentery,  but  thoy  are  much  more  frequent  in  the 
Biualk'i  vessels.  Such  izio^iculatioua  iidmit  of  a  free  communication  between 
the  currents  of  blood,  luid  must  tend  to  promote  equability  of  distribution 
nnd  of  pressure  and  to  ohvialo  the  effects  of  IocrI  interruption. 

Arteries  commonly  purEiio  a  tolembly  straight  course,  but  in  some  pnrta 
they  are  tortuous.  Eiamplen  of  this  ju  the  buroan  boi!y  are  afforded  by 
tho  arteries  of  the  lips  and  of  the  uterus,  but  mure  striking  instances  may 
be  seen  in  Bome  of  the  lower  animals,  na  in  the  nell-lcnown  avo  of  tlio 
long  and  tortuous  spermatic  arteries  of  the  mm  and  bull.  In  very  move- 
able parts  like  the  lips  tliis  tortuosity  will  allow  the  vessel  to  follow  tlieir 
motions  without  undue  stretching  ;  but  in  other  caien  its  purpose  is  not 
clear.  The  physical  elTect  of  such  a  condition  of  tho  vessel  on  the  blood 
flowing  along  it  must  be  to  reduce  tho  velocity,  by  increasing  the  eitent  of 
Burfftco  over  which  the  blood  moves,  and  consequently  tho  amount  of  im- 
pediment from  friction  ;  still  it  does  not  Eatisfitctorily  nppcor  why  such  an 
end  should  be  provided  for  in  the  several  cases  in  which  arteries  are  known 
to  follow  a  tortuous  course.  The  same  reiuBrk  applies  to  the  pecnUar 
aminEement  of  vetsols  named  a  "  reto  mirabile,"  where  an  artery  suddenly 
divides  into  small  anastomosing  branches,  which  in  many  cases  unite  again 
to  reconstruct  and  continue  the  truck.  Of  such  retia  mirahllin  there  are 
many  enamplcs  in  the  lower  animals,  but,  as  already  remnrkcd,  the  pur- 
pose which  they  serve  is  not  apparent.  The  beet  known  instance  is  that 
named  tho  rtlt  mWuhile  oj  Gatcn,  which  ia  formed  by  tho  intraoranial 
[inrt  of  the  internal  carotid  artery  of  the  sheep  and  several  other  qukd- 
rapeds. 

Physical  rri'pfriun. — Arteries  possess  considerable  strength  and  a  very  i 
high  degree   of  eloatjcity,    being   extensible   and   retractile    both   in    their  ' 
length  nnd  width.      'When   cut  across,   they  present,   although  empty,  aa 
open  orifice  ;  the  veins,  on  the  other  hand,  collnpse,  unless  when  prevented' 
by  connection  with  surrounding  rigid  parts. 

tilructiire. — In  most  parts  of  the  body  the  arteries  are  inclosed  in  K 
Rhcath  formed  of  connective  tissue,  and  their  outer  cotit  is  connected  to  the 
aheath  by  filaments  of  the  same  tissue,  but  so  loosely  that  when  the  vessel 
is  cut  across  its  ends  readily  shrink  some  way  within  tjie  sheath,  The 
sheath  may  inclose  other  parts  along  with  the  artery,  as  iu  the  case  of  t!ml 
enveloping  tho  carotid  artery,  which  also  includes  the  internal  jugular  vein 
and  pnoiimo-gaatrio  nerve.  Some  arteries  want  shoalhs,  as  those  for  ex- 
ample which  are  situated  within  the  cavity  of  the  cranium. 

Independently  of  Ibis  sheath,  arteries  (except  those  of  minute  size  whose 
■tnicture  will  be  aftcrworda  descrilied  with  that  of  tho  capillaries)  have 
been  usually  described  as  formed  of  three  coats,  named,  from  their  relative 
position,  internal,  middle,  and  external ;  and  as  thi^  iiomenclatnre  is  so 
generally  followed  in  medical  and  surgical  works,  and  also  oorrectly  applies 
to  the  Rtnicture  of  arteries  so  far  aa  it  is  discernible  by  the  naked  eye,  it 
seems  best  to  aiihcro  to  it  as  the  basis  of  our  description,  although  it  will 
bo  seen,  as  we  proceed,  that  some  of  those  coats  are  found  by  microscopic 
examination  leolly  to  consist  of  two  or  more  strata  differing  from  each 
other  in  texture,  and  therefore  reckoned  u  ao  many  distinct  coats  by  some 
authorities. 

Internal  co.it.  This  mny  bo  raised  from  tho  inner  furface  of  tho  arte- 
ries as  a  fino  Irsnsparent  colourless  membrane,  olat^tic  but  very  easily 
broken,  especially  in  the  droular  or  trattsvcreo  direction,  so  that  it  cuiDOt 
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be  atripped  off  in  Uig«  [aeoeB.     It  is  very  commoDly  corrugated  with  very 

fine  aad  dose  ]on^tndiDAl  wrinkles,  canMd  most  probably  bj  a  contncted 

atate  of  the  uteay  after  dentL     Snoh  is  the  appearance  presented  by  the 

intenul  coat  to  tlu  naked  eye,  but  bjr  the  aid  of  the  tnicnaoope  it  is  found 

to  oonaist  of  two  different  itmetures,  namely  :  1.  An  epi&dium,  forming 

tba  imunnoit  part  or  lining;     This  is  a  simple  layer  of  thin  elliptical  or 

itngolarly  polygonal  scales,  which  are  often  elongated  into  a  lanceolate 

dupe.     nisM  ejttthelial  elements  have  round  or  oval  nnelei,  which,  how- 

•tv,  may  dia^tpear  ;  indeed,  the  whole  stmature  Bometimes  becomes  isdis- 

ttnci,  aqwoally  in  the  larger  arteries.     2.  Slatlie  layen.     These  form  the 

diiaf  mbstance  of  the  inner  coat.     The  elastic  tiune  appears  for  the  moat 

part  in  fi»m  of  the  "perforated"  or  "fenestrated"  membrane  of  Heole. 

^Hiis  oonsists  of  a  thin  and  brittle  transparent  film,  and  may  exist  in  one 

cv  aereral  layen  ;  and  in  that  ease  it  may  be  stripped  off  in  small  shreds, 

which  have  a  remarkable  tendency  to  curl  in  ai  their  upper  and  lower 

borders,  and  roll  themselves  up  as  represented  in  the  figure  (fig.  XCL). 

The  films  of  membrane  are  marked  by 

very  fine  pale  streaks,  following  prin- 

dpally   a  longitudinal  direction,    and 

joining  each  other  obliquely  in  a  sort 

of  network.       Heule  considers  these 

Una  to  be  reticulating  fibres  formed 

npon  the  membranous  layer.  This  mem- 

brsne  is  further  remariuble  by  being 

pwfimted  with  numerous  round,  oval, 

or  inegularly-shaped  apertures  of  dif- 

feient  Bxea.    In  some  ports  of  the  arte- 

lie*  tbs  perforated  membrane  is  very 

thin,  and  therefore  difficult  to  strip  off ; 

in  other  situationi  it  is  of  considerable 

thiokneas,  consisting  of  several  layen ; 

bnt  it  often  happens  that  the  deeper 

layers  of  the  elastic  structure,  i. «.,  those 

Gurthar  from  the  inner  surface,  lose  their 

inembnnons  oharacter,  and  pass  into  a 

mere,  network  of  longitudinal  ansato 

moaing  fibres  of  elastic  tissue.     These 

longitudinal  reticulating  fibres  are,  however,  sometimes  spoken  of  as  oonsti- 

tut^ig  a  distinct  ooat 

The  inner  coat  may  thus  be  said  to  be  formed  of  epiihtlmm  and  elaitie 
layer*  ;  the  latter  conaiatiug  of  elastio  tissue  under  two  prindpal  forms, 
namdy,  the  fenestrated  membrane  and  the  longitudinal  elastic  networks  : 
and  these  two  forms  may  coexist  in  equal  amount,  or  one  may  predominate, 
the  other  diminishing  or  even  disappearing  altogether. 


Fig.   SCI.— PoaTioM   or   FsnaarsAisD 

MSMBRANH     lauU     IDS     CbCRIT,     Au- 

TKKT,UAQNinEi>2D0i>iAiiETBaa  (from 
Ueole). 

0,  b,  c,  ptiforstioaa. 


It  is  farther  lo  be  abscrred,  that  in  the  inner  coat  of  the  aorta  and  the  larger 
arteries.  In  addition  to  the  elcmenla  deecribed,  lamelJEe  arc  foaad  of  a  clear,  homogc- 
neODS,  often  itiiated  or  Bometimcs  eren  £brillsl«d  substance,  moBtljr  of  the  natitce  of 
eonneetiTe  tissae,  and  pervaded  by  longitudinal  elastic  networks  of  varjing  finc- 
ne«.  Imntcdiatel;  beneath  the  epitlieliuiii  these  transparent  lajei«,  the  ilrialed 
taytra  (KSlIiker),  may  contain  imbedded  nuclei,  which  have  been  found  by 
I^Dgbant  to  belong  to  branched  or  irrcgularty  stellate  cells ;  or  they  may  bo  more 
uniform  and  deatltnte  of  nuclei.  In  wbich  ease  they  more  resemble  clastic  mcnt- 
biaoea. 


Middle  ooat.  This  coiii>lHta  of  plain  musoular  tiaauir,  in  fiuo  bundles,  dUpOHed 
ciroLilarly  round  the  TeBsd,  and  couBequontly  tearing  off  in  a  circular  direction, 
although  tho  individual  biindleado  not  form  complete  rings.  The  consider- 
able thickuosB  of  the  walla  of  the  larger  nrterieH  is  due  chiefly  to  this  coat  ; 
and  in  the  smaller  ones,  it  is  said  ti>  Le  thicker  in  comparisou  with  the  calibre 
of  the  VCBsol      In  the  lai^st  vessels  it,  is  made  up  of  many  Ujers  ;  and 

tehredB  of  elastic  membrane,  hoinogani'ou». 
Fig,  XOII.  iinely  reticular,  or  quite  similar  to  the 

fenestrated  membrane  of  the  innei  coat, 
M  f\i  \  "f*  otixa  found  between  the  layers.      The 

M"        I  I  middle  coat  is  of  a  tAwny  or  reddish-yellow 

■  J  colour,  not  unlike  that  of  the  elutic  tiuuc, 

H  y  2.  but  when  quite  fresh,  it  has  a  softer  and 

■    ^        I  m  more  trauslucent  aspect.    Its  more  internal 

"-■  I  n  part  is  often  described  as  rodder  than  the 

M  I  ^  IK  T  ™^''  *""'  *'"'  '^^^P'^'^  *'"''  ""  pwliably  duo 

■ll  I  IR  ***  staininff  by  the  blood  after  deatk     This 

I  H  coat  is  highly  elastic,  and  was  at  one  time 

S  ■  regarded  by  many,  especially  amon;;  Iho 

I  /  ■  FreDch  anatomists,  as  beiog  ideDticiU   in 

U  //  ■  nature  with  the  yellow  elastic  tiasuo  :  but 

r  If  I  it  consists  in  reality  of  t*o  constituents, 

i  1  namely,  lat,  muEonlar  fibre-cells,  seldom 

S  more  tlinn  from  -[Ij^  to  -^^^^  o!  on  inch 

long,    collected    in    bundles,    as   already 
staled.       Sudly,   fine   elnstic  Bbres  mixed 
with  the  muscular  bundles  and  traTerains 
the  muscular  layers  in  form  of  elastic  net- 
works,  which,  in  the  larger  arteries,  past 
into  the  elastic  laminie  already  mentioned. 
The  elastic  fibres  are  accompanied  by  white 
fibres   of   areoliiT    tissne   in    small    quan- 
tity,  the  proportion  of  which  increases  tvitli  the  size  of  the  artery.       It 
is  important  further  to  notn  that  the  muscular  tissue  of  the  middle  coat 
is  more  pure  in  the  smaller  wterioEi,  niul  that   tho  admixture  of  other 
tissues    increases    in    the   larger  aiied    vessels  ;    in    these,     moreover,    the 
muscular   cells  are   sraalior.       Accordingly,   tho  vital   contractility  of   the 
arteries,    nliioh    depends    on    their  middle  coat,   is   very   little  marked  in 
those   of  large  size,  but   becomes  much   more  conspicuous   in   the  Bmallcr 
brauchea. 

External  cout.  This  consists  of  two  layers  of  different  textiue,  viz., 
l«t,  an  interral  stratum  of  genuine  elastic  tissue,  moat  obvious  in  arte- 
ries of  medium  calibre,  and  becoming  thinner,  and  at  length  diiMppeor- 
ing  in  those  of  small  size  ;  2ndly,  an  outer  layer,  consisting  of  fine, 
and  closely  felted  bun<llcs  of  white  connectito  tissue,  mixed  with  elastic 
fibres.  The  bundles  and  Qbrcs  in  lar^  and  middle-sized  artcrios  chiefly 
run  diagonally  or  obliquely  round  the  vesiel,  imd  their  interlacement 
becomes  much  more  open  and  las  towarils  the  siirfnce  of  the  artery,  where 
they  connect  the  vessel  with  h*  shcalli,  or  with  other  surrounding  ports. 
This  white  fibrous  layer  is  usually  of  groat  proportionate  thickness  in  the 
smaller  arteries. 

Some  arteries  have  much  thinner  coats  than  the  rest,  in  proportjon  to 
their  calibre.     This  is  strikingly  tho  case  with  those  contained  within  the 


Fig.  XCII.— MdsccilUI  risnc-oiLLS 
rsoM  Uqiuk  AoTtaiEs.  KLissi- 
FiiD  S50  jiiivetena. 

1-  From  tbe  poplitci!  ailery;  a, 
iialunkl ;  b,  treated  vitb  acella  add. 
3.  From  a  small  branch  (if  tbo  poitc- 
rier  tibial  (from  KuUiker). 
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<Mri^  of  ibe  emunm,  and  in  the  verUbral  ohuI  ;  the  difTerence  depend*  on 
the  extflmal  uid  middle  ooatf,  vhioh  in  the  ressela  referred  to  ftre  thinner 
tlutn  ebewhare. 

The  (KMte  of  ftrteriM  receire  amall  vessels,  both  arterial  and  venoos,  nuned 
VOM  ptuontm,  vhioh  serve  for  their  nutrition.  The  little  natriont  arteries  do 
not  pan  immedi&telf  &om  the  cavitj  of  the  main  vessel  into  its  ooats,  bnt 
an  derived  from  branches  which  arise  from  the  utery  (or  sometimes  from  a 
BMghboaring  arter7),  at  aome  distance  trom  the  point  where  thej  are  ulti* 
wtMf  distribnted,  and  divide  into  smaUer  branches  within  the  sheath,  and 
vpoB  the  nirfiuw  of  the  vessel,  before  entering  its  coats,  Tbej  form  a  net- 
voric  ia  the  tissae  of  tiie  external  coat,  from  which  a  few  penetrate  into  the 
middle  ooat,  and  follow  the  circolar  course  of  its  fibres  ;  none  have  been 
discovered  in  the  internal  coat,  unless  the  observations  of  Jasche  and  Arnold 
are  to  be  tnuted,  who  affinn  that  thej  have  seen  veeaels  in  that  situation. 
lOnnte  TBsnles  return  the  blood  from  these  natrient  arteries,  which,  however, 
they  do  not  oloselj  aceompaay,  and  discharge  it  into  the  vein  or  pair  of  veins 
which  Ttsoally  ran  alongside  the  artery. 

ArfawiMi  are  generally  accompanied  by  larger  or  smaller  nerves  ;  and  when 
in  the  operation  of  tying  an  artery,  these  happen  to  be  inolnded  along  with 
it  in  the  ligature,  great  pain  is  eiperieuoed,  but  the  vessel  itself,  when  in  a 
healthy  oondition,  is  insensible.  Nerves  are,  nevertheless,  distributed  to  the 
eoNta  of  arteries,  probably  for  governing  their  contractile  movements.  The 
nerrea  come  chiefly  from  the  aympathetio,  but  also  from  the  eerebro- spinal 
^atam.  They  form  plexuses  round  the  larger  arteries,  and  run  along  the 
onalln  branches  in  form  of  fine  bundles  of  fibres,  which  here  and  there  twist 
nmnd  the  vessel,  and  single  nerve  fibres  have  been  seen  closely  aiMompany ing 
minnta  arteries.  The  fine  branches  destined  for  the  artery  penetrate  to  the 
middle  coat,  in  which  they  are  chiefly  distributed.  They  lay  aside  their 
modidlaiy  sheath  and  form  a  plexus  of  pale  fibres,  the  finest  of  which  are 
without  nuclei. 

Vital  propertite. — Coatraetility.  Besides  the  merely  mechanical  property  of  elas- 
ticity, arteries  are  eadowed  in  a  greater  or  leas  degree  with  vital  contrscUlity,  by 
means  of  which  they  can  narrow  their  calibre.  Tbii  vital  contractility,  which  has 
doabUess  its  seat  in  the  plain  muscnlsr  tissue  of  the  middle  coat,  does  not  cause  rapid 
contractions  foUDving  in  rhythmic  Buccesaion  like  those  of  the  heart;  its  operation 
is,  on  the  coatTsry,  slair,  and  the  contraction  produced  is  of  long  endurance.  Its 
effect,  or  its  tendency,  ia  to  contract  the  ores  of  the  arterial  tube,  and  to  offer  a  cer- 
tain amount  of  resistance  to  the  distending  force  of  the  blood;  and  as  the  contracting 
Teasel  will  shrink  the  more,  the  less  the  amount  of  fluid  contained  in  it,  the  vital  con- 
tiactiltty  voald  thus  bcgdi  to  o^juat  the  capacity  of  the  arterial  system  to  the  quan- 
tity and  force  of  the  blood  passing  through  it,  bracing  op  the  vessels,  aa  it  irere,  and 
mMntsiniag  them  in  a  constant  state  of  tension.  In  producing  this  eff'ect,  it  co-epC' 
rates  with  the  elssticity  of  the  arterial  tubes,  bat  it  can  be  abovn  that  after  that 
property  haa  reached  its  limit  of  operation  the  vital  contraction  can  go  further  iu 
namiiritig  the  artery.  The  vital  or  muacnlor  eontraclility  of  the  arteries,  then,  coun- 
teracts the  diatendiug  force  of  the  heart  and  seems  to  be  in  constant  operation.  Hence 
it  is  often  named  "  tonicity,"  and  so  far,  Jnatly,  bnt  at  the  same  time,  like  the  cod- 
tiactility  of  other  muscalar  structures,  Ic  can,  by  the  application  of  variona  stimuli, 
be  artificially  excited  to  more  vivid  action  than  is  displayed  in  tbia  nataral  tootc  or 
balanced  stale;  and.  on  the  other  haed,  it  aometimes  relaxes  more  than  tbe  habitual 
degree,  and  tfaen  the  veascia  }iclding  to  the  dist^oding  force  of  the  heart  become 
Dnosnally  dilated.  Such  a  remission  in  their  contractile  force  (taking  place  rather 
seddeOly)  is  probably  the  cause  of  the  turgeacenee  of  the  small  vessels  of  the  skin 
which  occurs  in  binshing,  and  the  arteriea  of  erectile  organs  are  probably  affected  In 
tbe  same  manner,  so  as  to  permit  of  an  augmented  flow  of  blood  into  the  vtiat  or 
venous  cavities  when  erection  begins. 


Vlzkli 


BLOOD-TESSELS. 


The  vll&l  cuntractililj  of  smsll-sized  aiieri«s  ia  easily  deraondnted  in  Ibe  tikiu- 
parcnt  puctE  of  coldtiloailcd  animala.  If  the  point  d(  a  needle  be  t»o  or  three  time* 
drawn  quk-kly  ncroaa  one  of  tlie  little  nrterica  (not  cupilliiric6)  in  lUe  wclj  of  a  frog't 
foot  pkccd  under  tlia  tnicrascopc.  tlic  rca^cl  will  bo  seea  alewly  to  contmet,  and  tlic 
B<n;am  of  blood  pa^^ing  tliron^li  It  liccomcs  Bmaller  and  smaller,  and,  by  a  repclitioii 
or  Ibe  process,  may  be  rainie  almort  entirel)'  lo  disappear,  After  peraisting  in  this 
conlnicted  eUte  for  eome  minnles.  the  veieel  will  gmdually  dilate  ngaia  to  iii  original 
size.  The  Bonia  effect  may  he  produeoil  by  the  application  of  ice  cold  water,  and  olio 
by  cloctricity,  ospeeially  the  iiilemipted  oleclrio  current.  Moreover,  if  ore  of  the 
small  artcrieii  in  the  mesentery  of  a  frag  or  of  a  iniall  warm-hlooded  aoimnl,  auoli  as  a 
mouse  (Poieenille),  he  eonipresscd  bo  09  to  take  o(T  tiie  distending  force  of  the  blooil 
from  the  part  beyond  the  point  nhere  the  pretKure  m  applied,  that  part  will  Jiminisb 
in  calibre,  ut  firet  no  doubt  from  its  elasticity,  and  therefore  suddenly,  but  afterwani-i 
•lowly.  This  gmiluol  ehrinkiag  of  an  emptying  artery  after  ila  elnaiieity  has  eeued 
to  operate,  may  he  shown  also  by  cutting  oat  the  frog'a  heart  or  dividing  the  main 
trunks  of  the  vessels:  it  ia  ohi-iuDBly  due  lo  vital  eontraetioo.  The  contraelility  of  Ibe 
smaller  arteries,  an  well  as  its  auhjection  to  tbc  influence  of  the  nervous  ej-atcai,  ii 
beautifully  Bhoifn  in  the  experiment  of  cutting  and  aFlerwardd  Btimulatin^  the  cervii^ 
Bympnthetie  nerve  In  a  <^t  or  rahhlt.  Immediately  after  the  scctioD,  the  vesieU  of 
the  ear  becdme  distended  with  blood  from  Giilnre  of  their  tonic  coalraction ;  hut  en 
applying  the  galvanic  ulimulus  to  the  upper  purtion  of  the  nerve,  they  immediately 
shrink  ainin,  and  on  interrupting  the  Etimnlatioa  they  relai  as  licfore.  The  tonic 
eontractioQ  of  these  ve^Bulj  appears  to  be  maintained  by  the  spinal  eord  operating 
Ihrougb  the  bnui-'hea  of  the  cervical  part  of  the  nympathotic  nerve ;  it  has  been  found, 
moreover,  tliat  direct  Btlmulation  of  the  spinal  ciird  caaica  eonttact ion  of  other  axtoriei, 
and  probably  tbrougli  hniueheB  of  spinal  nerves. 

The  conli-nctiliiy  of  the  middle-aized  and  larger  arteriei  is  not  ao  conapienoiu,  itnd 
many  excellent  oh^ervcrs  liavo  fiiilcd  to  elicit  any  satisfactory  nanifeetation  of  such 
properly  on  the  applieation  of  stimuli  to  these  vesBels.  Others,  however,  have  obi«rred 
n  luffioiently  decided,  though  by  no  means  a  alrlfcing  degree  of  eonlraetlon  ilowly  lo 
follow  inechauieal  irritation  or  electric  stimulation  of  those  arteries  in  reeently-kiiled 
animals.  To  render  this  effect  more  evident,  my  farmer  colleapuc.  Dr.  U.  J.  B.  Wil- 
liams, adopted  a  method  of  cuperimenting  which  he  hail  auccenfully  employed  lo  test 
the  irritability  of  the  bronchial  tubes.  lie  tied  a  bent  glais  lube  into  the  cut  end  of 
an  artery,  and  filled  the  vei^el,  as  well  as  the  bend  of  the  lube  with  water ;  the  appli- 
cation of  galvanism  caused  a  narrowing  of  the  artery,  the  reality  of  which  was  made 
manifest  by  a  rise  of  the  fluid  in  Iho  tube.  Contraction  is  said  also  lo  follnv  the 
npplicatiou  of  chemical  eiimuhmts,  hnt  as  these  may  directly  oorrugnlc  the  Llasne  hj 
their  chemical  action,  the  evidenee  they  nfTord  is  loss  satlsfacLoiy.  Cold  causes  eon- 
traction  of  Ihe  larger  arteries,  ^cco^lIng  to  the  testimony  of  viiious  inquirers  :  and, 
as  in  the  smaller  arteries,  a  gradual  Bhrinking  in  calibre  ensues  in  these  vcbscIb,  when 
the  distending  pressure  of  the  blood  is  taken  off,  by  the  extinction  or  impairment  e( 
the  force  of  the  lieart  on  the  approach  of  death.  From  the  experiments  of  Dr.  Parry, 
It  would  appear  thai  tho  contraction  t has  ensuing,  proceed!  considerably  beyond  Kbat 
would  be  produced  by  elasticity  alooe,  and  that  it  relaxes  after  death,  when  vilalily  is 
eumplctcly  extinct,  to  that  the  artery  wiilena  ogatn  to  a  certain  point,  at  which  it  U 
finally  maintained  by  its  eloallcily. 


VBIKB. 

Mode  of  diitrihutioii. — The  veins  are  ramified  throughout  the  bodj-,  like 
the  arteries,  but  there  aro  iome  dilTereucea  in  their  proportionate  iiumber 
and  Slip,  OH  well  as  in  their  arrangement,  which  require  to  bu  noticed. 

In  moat  regions  and  organ*  of  iho  body  tho  veins  nra  more  numoroits 
»ud  »i»o  larger  than  tho  arteries,  so  that  tho  venom  system  ia  altogether 
mors  Mpnoioua  than  thn  arloriul,  but  the  praportionnte  capacity  of  tho  two 
cannot  be  iissigiied  with  ciactucsa.  The  pulmoiinry  veins  form  an  exception 
to  this  I'ule,  for  they  do  not  exceed  in  capacity  tba  pulmonary  orteriua. 

The  voius  are  arrangetl  in  a  superfioial  and  deop  tot,  the  former  running 
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immeduiteljr  beneaUi  the  skin,  aod  theoce  named  sabcnt^iueoua.  th«  latter 
oommonlj  a/Boojo^njiag  the  wteriea,  and  named  vemt  comilei  vtl  satdUUa 
arUriarum.  The  large  arteries  have  uauoUy  one  accompanfiug  rein,  and 
the  mediom-uzed  and  smaller  arteries  ino  ;  but  there  ore  erceptioni  to  this 
mle  ;  thus,  the  veins  within  the  skull  and  tpiaal  canal,  the  hepatio  veins, 
and  the  most  oonsidenble  of  those  belonging  to  the  bones,  run  apart  front 
tba  arteries 

The  commnnioationR  or  anastomoses  between  reins  of  considerable  use, 
an  mon  frequent  than  those  of  arteries  of  equal  magnitude. 

Strveturt. — The  veins  have  mnch  thinner  coats  than  the  arteries,  and 
wllapee  when  cut  aorose  or  emptied  ;  whereas,  a  cut  artery  presents  a  patent 
orifioeb  Ifotwithstanding  their  comparative  thinness,  however,  the  veuis 
poaeeaa  considerable  strength,  more  even,  according  to  some  authorities,  than 
arteries  of  the  same  calibre.  The  number  of  their  coats  has  been  differently 
nekoned,  and  the  tissues  composing  them  differently  described  by  difierent 
writers,  and  this  disorepant^  of  statement  is  perhaps  partly  due  to  the 
-orenmstanM  that  all  veins  are  not  perfectly  alike  in  structure.  In  most 
veins  of  tolerable  eise,  three  coats  may  be  distingniihed,  which,  as  in  the 
aiteiiei^  have  been  named  external,  middle,  and  intemaL 

The  infernal  coat  is  less  brittle  than  that  of  the  arteries,  and  therefore 
admiti  of  being  more  readily  peeled  off  without  tearing  ;  but,  in  other 
lespeate,  the  two  are  much  alike.  It  consists  of  an  epithelium,  a  striated 
IftT^'U  containing  nuclei,  and  the  nsosl  elastic  layers  ;  these  occur  as  dense 
lamallifomi  networks  of  longitudinal  elastio  fibres,  and  but  seldom  as  fene- 
riiated  membranes. 

The  middfe  coat  is  much  thinner  than  that  of  the  arteries,  and  its  moscu- 
lat  tiaae  has  a  much  larger  admixture  of  white  connective  tissue.  Its 
fibres  are  both  longitudinal  and  circular,  the  one  set  alternating  with  the 
other  in  layers.  The  former  are  well-developed  elastic  fibres,  longitudinally 
ntieaUting ;  the  drculor  layers  consist  of  bundles  of  muscular  fibre-cells 
and  white  connective  tissue,  mixed  with  a  smaller  proportion  of  fine 
elaatio  fibres.  In  medium-sized  veins  the  middle  coat  contains  aeveml  suc- 
oeasioos  of  the  circular  and  longitudinal  layers,  but  the  latter  are  all  more 
or  less  connected  together  by  elastic  fibres  pauing  through  the  intervening 
cirealar  layers.  In  the  larger  veins  the  middle  coat  U  less  developed, 
especially  as  regards  its  musoolar  fibres,  but  in  such  oases  the  deficiency  msy 
be  supplied  by  muacoUKty  of  the  outer  coai  KoUiker  states  that  the 
middle  coat  is  wantiog  altogether  iu  moat  of  the  hepatic  part  of  the  vena 
cava,  and  in  the  great  hepatic  veins  ;  and  even  wheta  its  thiekueas  is  con- 
siderable, it  ii  less  regularly  or  not  at  all  disposed  in  layer',  and  its  muscular 
fibre*  are  more  scanty.  The  mnscularity  of  the  middle  coat  is  best  marked 
in  the  splenic  and  portal  veina ;  it  is  apparently  wanting  in  certain  parts  of 
the  abdominal  cava  and  in  the  subclavian  veins. 

The  external  coat  is  usually  thicker  than  the  middle  coat ;  it  consists  of 
connective  tissue  and  longitudinal  elastic  fibres.  In  certain  large  veins,  as 
painted  out  by  Bemak,  this  coat  contains  a  considerable  amount  of  plain  or 
non-striated  muscular  tissue.  The  muscular  elements  are  well  marked  in 
the  whole  extent  of  the  nhdominal  cava,  in  which  they  form  a  longitudinal 
network,  occupying  the  inner  p:irt  of  tho  external  coat ;  and  they  may  be 
traced  into  the  renal,  ozygoa,  and  external  iliac  veins.  The  muscular  tissue 
of  iht  exUrnal  eoat  is  also  well  developei  in  tho  trunks  of  the  hepatic  reini 
and  in  that  of  the  vena  portto,  whence  it  extends  into  the  (splenic  and 
raperior  tnesenterio. 
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blood-vessels. 


Other  veins  preacnt  peculiarities  nf  itrnclure,  especially  in  respect  of  miwcnlarilj, 
1.  The  striated  muscular  libres  of  tbe  auricica  of  the  heart  are  protongeil  for  some  ti^ 
on  the  ncIjoiDJng  pact  of  the  tcdcb  catic  aud  pulmonary  reia?.  2.  The  plain  mQ^cular 
lUane  is  largcl.v  developed  in  the  veina  of  tlie  Biavid  utonin.  nnd  ia  described  as  being 
prcsi'nt  in  all  (lirec  coata.  3.  On  the  other  liand,  museular  tissue  is  wanting  in  the 
Iblloiring  veins,  vie,  a,  Iboeeor  the  maternal  pari  of  tlie  placenta  ;  t,  moiilof  the  vcini 
of  the  brain  and  pin  mater ;  r.  the  reina  of  the  retina ;  d,  the  venous  sinujca  of  the 
dora  maler ;  e,  the  canecliar  reins  of  the  bones ;  /,  tlie  venoiu  apncea  of  the  corpora 
cavernosa.  In  most  of  those  eases  the  veins  consist  mciel)'  of  an  cpilhctinin  oad  it 
layer  or  layers  of  connective  tissue  more  or  less  developed  ;  in  the  corpora  cavemou 
the  epithelium  is  applied  to  the  trabecular  tissue.  11  may  he  added  that  ia  the 
thiekncjs  of  their  eoiU  the  inperfictal  veins  suq)ass  the  deep,  and  the  veins  of  the 
lower  limbs  those  of  the  upper. 

The  coats  of  the  veins  aro  supplied  witli  nutrient  vbsbbIb,  ca»a  eatorvm, 
iu  the  Kama  roouner  as  those  of  the  arteriea.  Ncrtu  have  not  boon  demon- 
Htrnted  in  the  coats  of  veins  generally,  but  small  branches  have  been  tnoeU 
ou  some  of  the  larger  veins. 

I'lVn? /iropcrdM.— Veins,  when  in  a  healthy  condition,  nppear  to  bo  almott  derald 
of  scnsihility.  They  posseas  vital  contractility,  which  shoWBilaelf  in  thesime manner 
ta  that  of  the  arteries,  but  is  greatly  inferior  in  degree,  nnd  mncti  less  manifest.  Tlia, 
muscular  parts  of  the  great  veins,  near  the  auricles  of  the  heart,  on  being  Btimalatcd,  1 
in  recently  killed  (|ii.idrupEds,  exhiliii  quick  nnd  decided  coutractioBs,  somewhal 
reaenihling  those  of  the  auricles  themsclres.  Mr.  Wharton  Jones  has  discorercd  a 
rhythmiir  jiulsation  in  the  veins  of  the  bat's  wini;.  the  pulsation  occurring  from  teatoj 
twelve  times  in  a  minute ;  and  it  is  worthy  of  note  that  ihc  musiuhir  tiasuo  of  tbe 
veins  appears  to  be  of  the  plain  or  unstriped  variety. 

Valves, — Most  of  the  veins  sib  provided  with  volve^  a  mechanical  cod- 
Irivanoe  beaulifully  adapted  to  prevent  tlie  reflm  of  the  blood.     The  valvoa 

are  formed  of  seiniluDar  folds  of  tho 
Fig.  XCm.  lining  membrane,   strengthened   by 

yj  r  included  conneativetiBSUe,whiolipro- 

ject  obliquely  into  the  vein.  Most 
i-ommonl;  two  such  folds  or  flap* 
nre  placed  opposite  each  other  (fig, 
xoiii.  a}  ;  the  convex  border  of  each, 
which,  according  to  Bailor,  forma  a 
parabolical  curve,  ia  connected  with  , 
the  side  of  the  vein  ;  the  other  edg*  i 
is  free,  aud  points  towards  the  heart, 
or  at  least  in  the  natural  direction 
of  the  current  of  tbo  blood  along  Ihft  i 
vessel,  and  tUo  two  flap*  obUquoly' 
incline  towards  each  other  in  this 
ilirtfctiou.  Moreover,  the  wall  of 
the  voiu  i  10 mediately  above  (or 
ne.ircr  the  heart  than)  thu  curved 
line  of  attachment  of  the  valve:),  it 
dilated  into  a  pouch  oriiniis  ou  eitiier 
Mdc  (dg.  xcilL  G  a),  ao  that  when 
dUteudcd  with  Mood  or  by  aitiScul 
injection,  the  vesjol  bulges  out  oa 
encli  side,  and  thuH  gives  rise  to  the  appeariincu  of  a  knot  or  swelling  wherever 
n  valve  is  placed  (as  in  iig.  c).  From  the  above  description,  it  is  plaia  that 
till!   valves   are   bo   directed   as    to   olfer  uo    obstaele    to   the   blood   in   ita 


fie.    XCIII. — DiJonAHs  EUowiKo  V^i.vGii 
u!  Vkiss. 

A.  Part  of  n  vein  IniJ  open  nnd  apresd 
ont,  with  two  pnlrs  of  vslvea.  B.  Loiigitu. 
liionl  section  of  a  vein,  slioning  llie  apposi- 
tinn  of  tbe  edges  of  the  valyei  in  their  closed 
Male.  C.  ruilion  nf  a  disttnded  vtio,  ci- 
hibillng  a  swelling  in  the  situation  of  a  imir 
«f  tkltet. 
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onmurd  flow,  but  that  when  from  preuure  at  ttoj  other  caoM  it  u  driTen 
backwmrds,  the  roflneni  blood,  getting  between  the  diUted  wall  of  the 
Toim  and  the  flaps  of  the  valre,  will  press  them  inwards  until  theti  edges 
meet  in  the  middle  of  the  ehanoel  and  close  it  up. 

He  nlTnlar  folds  are  nsnillj  placed  in  pain  as  abore  described ;  la  the  veins  of 
Ibe  bone  and  other  larga  qnidrapedi  three  are  often  foucd  ruaged  round  the  inside  of 
the  reesd ;  bnt  Uiii  nrel;^  oecnis  in  the  hnman  bodf .  Oa  the  other  hand,  the  valves 
an  placed  aingl;  in  some  of  tiie  smaller  veins,  snd  in  Urge  veins  single  Talves  an  not 
■afraqneatlj  placed  over  the  openings  of  smaller  entering  bTanclies ;  also  in  the  right 
■■rimlai'  dnos  of  the  heart  there  is  ■  ungle  erescentia  fold  at  the  orifice  of  the  vena 
ena  inferior,  and  another  more  completely  covering  the  opening  of  the  principal 
eoTonaiT  vein. 

Hanj  veins  are  destitnte  of  valvci.  Those  which  measnre  leas  than  a  line  in 
diameter  rsrely,  if  ever,  have  them.  In  man,  valves  are  wantinj;  in  the  tninka  of  the 
snperior  and  inferior  vense  cam,  in  the  tmnk  and  branches  of  the  portal  vein,  in  the 
hepatic,  renal  and  uterine  veins;  also  in  the  spermatic  veins  of  the  femsle.  In  the 
male,  these  last  mentioned  veins  have  TulTes  in  their  course,  and  in  either  sex  a  Uttle 
valve  is  oocasionally  foond  in  the  renal  vein,  placed  over  the  entrance  of  the  spermatic 
The  pnlmonac;  veins,  those  within  the  craninm  and  vertebral  canal,  and  those  of  the 
eaneellated  texture  of  bone,  as  well  as  the  trunk  and  biouchei  of  the  umbilical  vein, 
tre  without  valves.  Valrsa  are  not  generally  fbund,  and  when  present  are  few  in 
aamber,  in  the  oijgos  and  intercostal  veins.  On  the  other  hand,  thcf  are  numeroua 
In  the  veins  of  the  limbs  (and  eapecially  of  the  lower  limbs),  which  arti  much  exposed 
to  presenre  In  the  muscular  movements  or  from  other  ceases,  and  have  often  to  sup- 
port the  blood  ogdost  the  direction  of  gravity.  No  valves  ore  met  with  in  the  veins 
of  n^met  and  fiahes,  and  not  many  in  those  of  birds, 

ClTnxaBT  VESSELS. 

Tbst  the  blood  passes  from  the  arteries  into  the  reinii  was  of  coorae  a 
oeoeMuy  part  of  the  dootrine  of  the  circulation,  as  demonstrated  bj  Har*e]r ; 
bot  the  mode  in  which  the  passage  takes  place  was  not  ascertained  until 
■ome  tame  aitei  the  date  of  his  great  disooveiy.  The  discovery  of  the 
oapillazy  veasela,  and  of  the  course  of  the  blood  through  them,  was 
destined  to  be  one  of  the  first-fruits  of  the  use  of  the  microscope  in 
anatomy  and  physiology,  and  was  roaerved  for  Malpighi  (in  1661). 

When  the  web  of  a  frog's  foot  is  viewed  through  a  microscope  of  modc- 
iat«  power  (as  in  fig.  xcic),  the  blood  is  seen  passing  rapidly  along  the 
small  arteries,  and  thenco  more  slowly  through  a  network  of  finer 
ehannela,  by  which  it  is  conducted  into  the  veins.  Thasa  small  vessels, 
int«ipoeed  between  the  finest  branchaa  of  the  arteries  and  the  commeneing 
veins,  are  the  capillary  vessels.  They  may  be  seen  also  is  the  lungs  or 
mesenteiT  of  the  frog  and  other  bstrachians,  and  in  the  tail  and  giUs  of 
their  larvie  :  also  in  the  tail  of  smaU  fishes  ;  iti  the  mesentery  of  mice  or 
other  amall  quadrupeds  ;  and  generally,  in  short,  in  the  transparent  vas- 
cnlar  parts  of  animals  which  can  readily  be  brought  under  the  microscope. 
These  vessels  can  also  be  demonstrated  by  moans  of  fine  injections  of 
eolonred  material,  not  only  in  membranous  parts,  such  aa  those  abore* 
meutioned,  but  also  in  more  thick  and  opaqne  tissues,  which  can  be  renderetd 
transpuent  by  drying. 

The  capillary  vessels  of  a  part  are  most  commonly  arranged  in  a  network, 
tho  bianebes  of  which  are  of  tolerably  uniform  size,  though  not  all  strictly 
equal ;  and  thus  they  do  not  divide  into  etnaller  branches  like  the  arteries, 
or  unite  into  larger  ones  like  the  veins  ;  but  the  diameter  of  the  tubes,  as 
well  as  the  ahape  and  uze  of  the  reticular  meshea  which  tliey  form,  differs  in 
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(liB'crent  texturoa. 


genernlly,  bo   stntoil  at  from  ji'^d  *"  ■3^t?0D  °^  ^^ 


Tlieir  pravalant  size  ia  the  human  body  may,  Hpeakiog 

inch,  at  measoied  niieu 
naturally  Clled  willi  blood.  But  they  are  ebM  to  be  in  Boms  parts  oooEiJer- 
ftbly  flmiiller,  and  iu  othors  larger  than  this  ataudard  :  thus,  Weber  has 
measured  injooted  capillaries  in  the  brain,  which  ho  found  to  be  not  vider 
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thau  -f-Tjja  °^   "■"    inch,    and    Henle    has 


Fig.    XCIV.  — Oapillaht    Blood- 

Foul.  i3   eHKB    WITH    lUK  MlCRU' 

actiea    (aftcc  Br.   Allen    ThDm- 
■on), 

Tlie  arrowB  indicate  llio  conrae  of 
the  blood. 


obaeived  some  atill  smaller, — in  botli  caaea 
apparently  smaller  thau  the  natural  diameter 
of  the  blood  CDrpasclGH.  The  oapUlariei, 
however,  nlien  deprived  of  blood,  probably 
fihiink  ill  calibre  immediately  after  death  ; 
nud  this  cousideration,  together  with  the 
fact  that  their  di^tenuon  by  artificial  in- 
jection may  exceed  or  foil  fthort  of  what 
is  natural,  chould  make  us  hesitata  on 
such  evidence  to  admit  the  existtnce  of 
vessels  inctpable  of  receiving  the  red  par- 
ticles of  the  blood.  The  diameter  of  the 
capillaries  of  the  marrow,  or  of  the  medul- 
lary membrane,  is  stated  as  high  as  ■Yj'aa 
of  an  inch.  Iu  other  parts,  their  aixe 
varies  between  these  extremes  :  it  is  email 
in  the  lungs,  small  also  in  muscle  ;  larger 
in  the  skin  and  mucous  membrauea. 
According  to  Mr.  Toynbee,  the  extreme 
branches  of  the  arteiies  and  the  com- 
mencing veins  in  certain  parts  of  the  synovial  membranea  are  connected  by 
loops  of  veasols,  which  are  dilated  at  their  point  of  flexure  to  a  greater 
size  even  than  the  vessels  which  they  immediately  connect. 

There  are  differences  also  in  the  size  or  width  of  the  meshes  of  the 
capillary  network  in  different  ports,  and  consequently  in  the  number  of 
veaaela  diatiibutcd  in  a  given  space,  and  the  amount  of  blood  aupiilied  to 
the  tissue.  The  network  b  very  close  in  the  lungs  and  in  the  choroid  coat 
of  the  eye,  close  also  in  muacle,  in  the  skin,  and  iu  most  parts  of  the 
mucous  membrane,  in  glands  and  secreting  structures,  and  in  the  grey  part 
of  the  brain  and  spiual  cord.  On  the  other  band,  it  has  wide  meshes  and 
comparatively  few  vessels  io  the  ligaments,  tendons,  and  other  allied  tex- 
tures. In  infanta  ivnd  young  penons,  the  tisanes  are  more  vascular  than  iu 
nfter-life ;  growing  parts,  too,  are  more  abundantly  supplied  with  reweli 
than  those  which  are  stationary. 

The  figure  of  the  copillary  network  is  not  the  same  in  all  textures.  In 
many  cases  the  shape  of  the  mcshca  seems  accommodated  to  the  atrango- 
ment  of  the  elements  of  the  tissue  in  which  they  lie.  Thus  iu  muscle,  nerve, 
and  tendon,  the  meshes  are  long  and  comparatively  narrow,  and  run  con* 
formobly  with  the  fibres  and  fasciculi  of  these  textures  (fig,  rov,).  In 
other  ports  the  meshes  are  rounded  or  polygonal,  with  no  one  dimension 
greiitly  predominating  (fig.  xcvi.).  In  the  sraallcr-sized  papillie  of  the  skin 
and  mucous  membranes,  the  ves^'cls  of  the  network  aro  often  drawn  out 
into  prominent  loops. 

SIrvdure  of  the  iniall-iUcd  tei»eh  and  eapUlar'ts. — Tha  capillary  vessel* 
have  real  coats,  and  are  not  mere  channels  drilled  in  the  tissue  which  they 
pervade,  as  haa  sometimes  been  mointainoJ.  Id  various  parte  they  are 
readily  aeparable  from   the  surrounding  substance,  aa  in   the  brain  and 
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Fig. 


ICV.— IjUWjmtl     CiFlLLABT    Vsg8KL3 
tM   WITH   A  LOW   HAaXlITIKa   rOWEK. 


or    HusoLF, 


XC71. NbI-WOBK     0»     CiPILL*RI     VkMKIS    Of   inB 

AiB  Cruii  0*  luB  HoKsi'a  Lima,  KiaHinED. 

a,  a,  cftpill&riei  proceeding  from  b,  b,  tcrmiiul  bniDchei 
of  tke  p«IiD0DBt7  ftrterj  (nfter  Frey). 


retina,  and  in  inch  cues  it  is  ear-f  to  diaplny  theii  independent  mambra- 

notu   puietei.      The 
Fig.  XCT.  Fi£.  XCTI.  numbw    m    well    w 

the  Btmeture  of  the 
coats  of  the  capilhuiea 
differs  according  to 
the  lize  of  the  veisels, 
CapillAriea  of  a  diame- 
ter leaB  than  jVoi! 
of  no  inch,  were 
until  Ifttelj  belioved 
to  have  but  a  iiingla 
coat,  formed  of  eimple 
homogeneous  trans- 
parent membrane, 
with  nneleiform  cor- 
pnsclea  attached  to  it 
or  inelosed  in  its  sub- 
stance ;  but  from  tg* 
cent  researches  (b^ 
AueTbach,£bortb,aDd 
ChrzoDszczewsky,)  it 
has  been  ascertained 
that  they  are  fur- 
nished with  an  epi- 
thelium, to  which  the 
nuclei  of  the  capillary 
eoftt  iwUy  belong.  The  cells  of  the  epithelium  are,  as  in  the  larger 
YomeJa,  flattened  into  scales  ajid  form  but  a  single  layer,  in  which  tlio 
ontline  cf  the  scales,  or  their  lines  of  junction  one  with  another,  may  be 
nuda  apparent  by  nitrate  of  silver  injection ;  after  which  the  nuclei  may  be 
laonghi  into'  view  by  acetic  acid  or  carmine  (fig,  xcvit,).  The  epithelium 
■oaloa,  which  are  polygonal  in  the  small  arteries  and  veins  (a,  v),  gradually 
Iwoome  oblong  or  spindle-shaped  as  they  pass  into  the  capillariea,  and 
ttronghont  these  vessels  the  epithelium  presents  the  tame  characters,  only 
the  flattened  cells  or  scales  become  longer  and  narrower  in  the  smaller 
iMpilUriiw,  and  fewer  iu  number  in  the  circumference  of  the  tuba  In  the 
twain  naually  only  two  cells  are  to  be  seen  in  the  crois  section  of  a  capillary, 
but  in  the  large  capillaries  of  the  kidney  and  bladder  the  number  may  rise 
to  four  or  five,  and  in  this  case  the  scales  are  shorter  and  broader.  At  the 
ptnnta  of  junction  of  the  capillaries  the  cells  are  much  broader  and  not 
fpindle-ahaped  but  radiate,  with  three  or  fonr  pointed  branches  fitting  in 
between  the  celb  of  the  three  or  four  adjoining  vosselH  which  meet  at  the 
■pot  (fig.  scvii.,  e  c'). 

Auerbach  describes  the  capillary  wall  as  formed  entirely  of  flattened 
efntheliuui  cell^  fitted  together  at  their  edges  into  a  continuous  and  coherent 
membrane,  without  any  further  aupportieg  atnicture  ;  but  Chr:«ons^C7.ewsby 
discovered  portions  of  the  captUaries  in  which  tbe  epithelium  cclU  had  been 
displaced,  and  where  spaces  of  some  extent  were  left  entirely  devoid  of 
nnclei  and  of  the  outline  markings  of  the  cells  ;  and  in  these  parts  the  out- 
line of  the  capUlary  wall  was  still  entire  and  continuous,  and  its  substance 
qniie  Btraetureleas.  He  concludes,  therefore,  that  there  is  a  homogeneous 
coat  And  witlun  this  an  epithelium,  to  which  the  uaclei  belong. 
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Ill  veueli  one  or  two  degrow  larger,  there  ia  uddod  on  the  primitire 
homogeuoouB  membrane  o  layer  of  pkiu  muscular  tissue,  in  forin  of  the  usual 

Pig.  XCVII. 


Tig.  X07II,— ILiafiriED  Tiiir  or  Oafili.ast  VKsaiLa  rnon  tnn  B:.iT>DRit  or  tbi 

On. 

A,  V.  fin  nttery  iind  a  Tein  ;  i,  tmiH'itlniuil  vesKil  Utween  them  nnil  cr,  thecBpUUrid 
The  tuaEculnr  cont  of  Ihc  InrGcr  ve^ecU  is  left  out  in  (lio  Cgnre  to  allow  tlic  FiillijtUuui  Is 
he  Hcan  ;  at  c\  >  rnijinlp  epilhelliiiu  ecaio  wjtli  trnir  pointod  prnt^cfWH.  niuniDg  out  apuD 
the  four  adjuining  capillaries  (alter  Chrioiisieicwskjr-  Virob.  Arch.  1S€0). 

oblong  coDtractile  Gbre'Cells,  which  ore  directed  across  tho  diameter  of  tha 
vasael.  The  eiangalcd  nucbi  of  ihese  cells  way  he  brought  into  view  hj 
taeam  of  acetio  acid,  as  shown  iu  Iho  figure  (xcviii.).  This  layer  oorre- 
spotids  with  the  middle  or  muEciil^ir  coat  of  thu  arteries.  In  the  smallest 
vessels  in  which  it  appears  Ibe  muscular  celb  are  few  and  apart,  and  a 
Biugle  long  cell  may  turu  ^[lirully  round  the  tube  ;  iu  larger  veKBeU,  espe- 
cially those  of  tba  aiturial  Byttem,  they  are  of  courea  more  densely  laid  on. 
Outside  the  musoulai'  coat  is  tho  areolar  or  connective  tisfne  coat,  oon- 
lainitig  fibres  aud  connectiTe  tissue  corpii»cl«,  with  longitudinal lf-plac«d 
nuclei. 

In  vessels  of  ^'-3  of  na  inch  ia  diameter,  or  even  hs3,  the  clastic  layeis 
of  tho  iunor  coiit  may  bo  discovered  {fig.  xcTiii.,  i,  8),  ia  form  generally 
of  fenestrated  tnembrano,  more  rarely  of  longitudinal  reticulating  elastic 
fibres ;  while  tho  primitive  membnne  disappears.  The  small  veino,  but 
two  or  three  removes  from  tho  capillaries,  differ  from  arteries  of  cor- 
respoadiug  size,  chiefly  in  the  inferior  development  of  thetr  muscular 
tissue, 

In  reference  lo  tho  structure  of  capillurics,  it  ia  to  bo  further  observed 
thiit  ia  parls  which  are  pervaded  by  a  supportiiig  network  of  retiform  con- 
nective lisBuc,  8U0U  aa  the  aubEtance  of  the  Ijinphatio  glands,  tlie  solitary 
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and  agminated  inteatinal  glands  and  adjacent  tnaconi  memb»a«,  eto.,  the 
■mall  blood-venel*  and  capitlaries  commonlf  reaeive  a  coatiug  of  conneotive 
tisnie  corpoiolea,  vldeh  are  Bimtlar  to  those  of  the  retifonn  timue  and  oou- 
neoted  with  the  Gne  trabecnln  of  the  network,  by  which  the  reueli  arc 
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PSf,    ICTIII.— A   SlIiliL   ARIIET   a,    with    a  OoaRISPOMDCSa    TMH  B,    IRBJtED   WITH 

AcBTio  Aaii>,  AHD  maninii)  3S0  diaveteks  (ifter  Kijllikiir}. 

■,  axtenuil  coat  vith  olilbog  naclei  ;  B,  noeUi  of  the  tnnsierae  miKcnUr  tluae  of  tbe 
widdU  ooat  (vhcn  seen  cndwiw,  as  at  the  sides  of  tbe  v«uel,  their  oDttine  u  oiieular) ; 
f^  DuJei  of  the  epithelium -eelli ;  t,  elastic  lajen  of  the  inner  coat. 

Ihoa  Kipported.  On  the  smallest  capillaries  the  corpuscles  are  but  sparingly 
diitribnted,  but  neveithclcss  aSbrd  a  continuoua  covering  to  the  Tessel  by 
their  finely  reticulating  outmnnera.  This  coating  is  Darned  by  His,  who 
baa  most  folly  described  and  figured  it,  tbe  advenfitia  eapUlaris. 

Vilid  propertiu. — From  the  sbare  which  the  cnpillarieB  take  in  many  vital  acUomi, 
both  healthy  and  diseased,  and  especially  from  the  part  they  have  been  guppoaed  Id 
play  In  the  process  of  inflammation,  much  pains  has  natuTally  been  bestowed  to  hnd 
mt  whether  they  are  endowed  with  vital  contractility.  There  a  etill,  however,  a 
diSiuence  of  opinion  on  this  qacation ;  and,  while  this  property  evidently  exists  in 
Tcssels,  however  smali,  provided  with  a  muscular  coat,  il  hss  Dot  been  showit  by 
eqoallj  direct  evidence,  to  belong  to  the  more  simply  constructed  capiilaries ;  and  it 
must  be  coofessed,  that  the  proofs  commonly  adduced  of  the  existence  of  vital  con- 
ttactility  in  these  vesseU,  are  ambiguous  and  incoti elusive.  Theiio  proofs  ere  chiefly 
tbe  two  fallowing :  viz.,  1st,  That  atimuiants,  such  as  alcohol,  ott  of  turponline, 
pepper,  and  ice  or  ice-co!d  water,  applied  to  the  frog's  foot  or  mesentery,  cause  the 
capillary  vcsseis  to  shrink  in  diameter,  and  that  this  coetraction  is  speedily  followed 
by  their  dilatation  beyond  their  natural  capacity ;  the  ahriaking  of  the  vessels  being 
attributed  to  the  direct  operation  of  the  atimuli  on  their  contractility,  and  their  aub- 
seqnent  dilatation  to  the  tcmpomry  cxhaostion  of  that  property,  coQse<inent  on  its 
prcrioos  ondue  excitation.  Sadly,  That  when  tbe  Tcssets  are  prcternatariLlly  dilalcd, 
in  the  w^  abevel^described,  or  by  the  action  of  ammonia  or  common  salt,  they 
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nay,  nflcr  n  limo,  bo  maiio  to  pontraot  to  their  nenil  sUe  by  llio  rettppUation  of 

BtimulL 

Termination  of  arrerira, — The  only  known  termiaallon  or  artciiea  is  in  veins,  and 
Ibis  Inltes  place  by  means  or  capillary  veaael*  of  lome  of  the  forma  above  deacrilied, 
unless  in  Iho  maternal  port  of  the  placental,  and  iu  tho  interior  af  erectile  organi, 
in  nlileh  it  has  been  euppoeed  that  small  arteries  open  loto  vide  venous  csviliea, 
without  the  inlorvention  of  Cftpillirici,  Additional  nioiics  of  lennination  have, 
however,  been  oBsuincd  to  cxIeI.  Thus,  It  vas  believed  that  branehes  of  arteriei 
Dndcd  In  cihnhmt  vessels,  which,  in  Ihelr  turn,  terminated  by  open  oriBeea  on  the 
Bkin,  on  the  turface  of  diiTcront  internal  cavities,  or  in  tho  areolar  liwue ;  other 
arterial  branchea  were  euppoecd  to  be  eonlinucd  into  the  duels  of  Eceretinf;  elanili, 
nnd  it  nns,  moreover,  imagined  that,  besides  the  red  capiUarieB,  there  existed  finer 
TCHsela,  which  pafscd  between  the  arlerica  and  tho  veins,  and  from  their  pniall- 
neea  irero  able  to  eonvey  only  the  colourless  part  of  the  blood.  The  eiisteaee  of 
these  coiourlesR  or  "scroua"  vessels,  aa  liiey  were  called  ivaan  icnisa,  rnia  nnn 
Tiihrii),  noa  held,  by  most  nulhorities,  to  be  univarsnl ;  by  others  It  was  a?5nined 
aa  neeeasar)'.  at  leaat,  in  the  colourleca  textures ;  but  thc^e  viewa  linvo  now 
been  generally  abandoneil,  although  they  long  prev.iiled  almoat  without  qoestion, 
find  were  made  tho  hosia  of  not  a  few  influential  doetrines  in  pathology  B.nd 
pmclical  medicine.  Ot  eourso  it  is  not  denied,  that  in  growing  porta  there  may  h« 
capilloties  in  an  iocomplcle  state  of  development,  which  admit  only  the  plasnuk  of 
the  blood. 

Erectile,  ir  eavfrnoiu  tiiaie. — By  Ibis  term  Is  anderttood  &  pecnliar  atmctan, 
forniing  llie  principal  part  of  certain  organs  wliicli  are  eapahlo  of  bebg  rendered 
Inrgid.  or  erected,  by  disteiuion  with  blood.  It  consists  of  dilated  and  freely  ioter- 
com  muni  eating  liranohea  of  vein?,  into  wliicIi  arteries  pour  their  blood,  occupying  tlic 
areolio  of  a  network  formed  by  fll)roiiB,  oliistie,  nnd  probably  contractile  bands,  n.iiQcil 
trnbcculiE,  and  inclosed  in  a  dlBtcnuibic  £broua  envelope.  This  peculiar  armngemo 
of  tho  blood-TcsaeU  scarcely  deserves  to  ha  regarded  bb  constituting  n  distinct  tcxlnil 
though  reckoned  as  such  by  aomc  writers ;  it  is  rehtrieted  to  a  very  few  parla  of  ' 
body,  and  in  these  is  not  altogether  uniform  in  oliaraclcr;  the  details  of  its  slmclure 
will,  therefore,  bo  considered  witli  the  special  description  of  the  organs  ia  which  i 
owura. 
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The  first  veaeels  which  appear  are  formed  witbiu  Iho  ovum,  in  the  germinal  mem* 
brone ;  and  the  process  aubsefiuenily  ^es  on  in  growing  parte  of  ihe  anlionl  body. 
New  veaicls,  also,  are  formed  in  the  healing  of  wounds  and  aores,  in  tho  organisation 
of  cfTused  lymph,  in  tha  rcEtorution  of  lost  parts,  nnd  in  the  production  of  udvcnti- 
tioua  gronlha.    Tho  following  may  scn'o  aa  an  outline  of  the  process. 

The  network  of  veaaels  which  form  the  vascular  area  in  the  germinal  membrane  of 
the  egg  at  an  early  atage  of  incuhalion  (aeo  page  li.),  consisls  of  nrlcriea  tmd  tcim 
comiuuiiicaling,  uitliout  capillanee.  These  vessels  nre  at  first  solid  eyliadcrs  of 
larger  or  smnllcr  diameter,  made  up  of  formative  eella  cohering  tngelber.  Bj 
liquefaction  of  liicir  aobitance  in  the  interior,  these  cylinders  becomo  lubes,  nnd 
their  central  cells  ihiis  act  free  are  tha  priiuiiive  blood -cor  puaclcs.  The  nnifonnljr 
cellular  subatnncc  forming  the  wall  of  the  |irimitivo  vessolti  is  Iheu  conver 
into  the  diU'erent  coats.  It  ia  probable  tha.1  a  similar  mode  of  formnliou  oti 
riea  and  veins  goes  on  within  tho  body  of  tho  embryo  na  its  organs  and  mcmbe 
nre  progrenively  developed ;  but,  nrtcriea  and  vcina  may  also  begin  as  Gftpillaiies, 
whiii  grow  into  larger  vcBsels,  ns  will  presently  le  explained. 

The  pmnll  vestcU  nnd  capilluiics  originate  from  nucleated  celU  similar  to  Iha 
which  at  fir?t  constiluie  the  different  purta  of  the  embryo.    The  coil-wail,  or  envelop 
of  these  cells,  shoots  cut  into  slender  pointed  proei<£acs,  tending  in  diJTcrenl  ilir 
lions,  BO  that  they  acijuirc  an  irregularly  star-«liaped  or  radiated  figuro.     The  i 
lonsalions  from  nci);hbouring  cells  cncounler  one  anotlicr,  and  join  t<.gother  by  their' 
cndH,  and  the  irre^'ularly  ramified  or  reticular  cavitiea  thus  produced  nru  the  cbaiknels 
of  nTdimenlary  capillurici     In  growing  piirta.  such  aa  the  tail  of  batrachian  laxvx, 
nhcm  new  vessels  arc  formed  in  the  vicinity  of  thoao  already  eiiating,  as  represented 
'-  log  figure  (icii.)  by  Kiillikcr,  not  only  do  tho  proces*cs  of  Ibc  slclhilB 

of  neiglibouring  cells,  hut  some  of  them  meet  and  join  with  EimJhr 
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pobitad  praaWBi  wUeh  ihoot  oat  tnm  ths  «idM  of  neighbouring  ti^Illftiy  t^wI^ 
and  In  tblt  manner  the  new  tnmIi  are  adopted  into  tlie  udiUng  ^itam.  ^e 
JoBctlont  of  the  oeU*  nith  »«h  other 
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^r- 


or  with  oq^illuj  Tevel*  Kt,  at  fint,  of 

great  tennitj,    and   oontnat  Btrongl]' 

with  the  oentnl  *iid  wider  parte  of  the 

colli;   ther  appear  then  to  be  toUd, 

bvt  thej  ifterwardt  beeome  perrioiu 

Bd  gradtiall?  widen,  blood  begini  to 

fam  throngh  them,  and   the  capillaiy 

Mtwork  aoqniree  a  tolenbl;  onifomi 

tlBbrt-    The  original  TUcnlir  networic 

naj  become  doeer  bj  the  formation  of 

MW  TOMcla  in  lU  IntenUoet,  aod  ttiii  ii 

■ffbeted   bf  aimilarl;   metamorphoud 

edli,  aildng  in  the  umIb  nad  joining 

•t  nriont  point*  with  the  BoironndiDg 

TeweU,   and  al«o  drnply  bj    pointed 

oflkboota  from  the  exiitlng  eapilluiei 

•tretehing    aotoi    the   interralt    and 

meeting  bom  oppotit«  aides,  so  as  when 

enlaigod  to  form  new  connecting  aichea. 

Ftam  obaeTTaUone  made  on  (ha  fatal 

membranea  of  aheep,  Ur.   Paget   has 

Amnd  that  the   mode  of  formation  of 

eqdllaiiee   deKribod    bj   KiiUiker   in 

hrtnidiiiiit,   holda  good  alio  in  nuun- 

niteioaa  animali.*    The  simple  homo- 

geseoo*  eoat  of  the  capillariea  is  thna 

faraMd  out   of  the  walla  of  the   coa- 

learhlg   edii ;    the  lining    epithelium 

noat  bt  a  nbaeqnent  formation.   Whilit 

the  llMt  eapiliaricB  retun  this  simple 

•bnetore,  tba«e  that  are  larger  acquire 

the  ^HilHlmijl  coata  already  deaoribcd ; 

aad  arteriw  and  reins,  as  alread;  stated, 

atpedally  the  (mailer  ones,  appear  to 

befiiRnMl  in  the  same  manner ;  indeed, 

it  would   leem  not   QDrea^aoalile   to 

pfwame,  that  ths  scTeral  gradations  of 

■tnetnre  aeen  as  permanent  conditions 

la  TnMiii  of  (UMessivel;  larger  calibre, 

maj  represent  the  saccenuTe  steps  bj 

wUA  a  reisel,  faaving  originally  the 

imaD  die  and  the  umple  membrane  of 

a  fine  ^pilliiy,  increases  in  width  and 

acqolna the  CDinplextnniegof  a  veinor 

aitcrj*.    Further  otMerrationi,  howoTer, 

an  reqnired  on  this  point.      KClliker 

statea,  that  many  TeseeU  which  eventn- 

ally  attain  a  medium  size,  ore  originally 

derired  from  round  cells,  which  unite  in 

m^  or   double  rows  and  form  the 

pilmltire  ilmple  membnnoua  tube  of  such  vessels,  by  eofdcscenco  of  their  caTiUes  and 

waits. 

ne  blood-TesMli  may  be  itii  to  increase  iu  size  and  capacity  in  proportion  to  the 
■i*™«nH«  made  on  their  serrice.  Thus,  as  the  uterus  enlarges  in  pregnancy.  Its 
resaels  become  enlai^,  and  when  the  main  artery  of  a  limb  is  tied,  or  otherirlM 
permanenUy   obatnieted,  collateral   branches,   originally  small  and  insignificant, 

*  Snpplemsnt  to  KUller's  Fhjriology,  by  Baly  and  Etrkes,  1848,  p.  lOi. 


Fig.  XCII.— Capilijbi  Bwod  Tnnu  or 

THI  TUIi  or  A  TEKT  ToDBO  PaoQ  LUTA. 

Miamrim  SfSO  DUMnn   (after  Eai- 
liker). 

0,  eapilUrtea  permeable  to  blood;  b, 
grauulee,  attached  Ic  the  walls  of  the  i  wmlii 
and  ooaeealiug  HDcle! ;  e,  hollor  proloogaiion 
of  a  capillary,  ending  In  a  point ;  d,  a 
branched  cell,  ccotAining  a  nucleus  and 
graoales,  and  com  muu  lea  ting  bj  three 
branches  with  proloDgstioni  of  capillaries 
already  formsd ;  c,  blood  corpuscles. 
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ftngmeot  grefttl;  in  aizo,  la  afford  puuge  to  Ihe  iccrensed  ehare  of  blood  whicti  ih 
&re  required  to  trnnamit.  and  hy  thU  admirable  adapUtlan  of  them  to  Ihe  oaigeacy, 
Ibe  circulatLOQ  is  rc^loreil.  In  nucli  cosca,  an  increuo  takoa  place  ia  IcaBtb,  u  veil 
ea  in  dianiBler,  and  accordingly  the  voasela  very  commonly  bocome  tortaotw. 


ABSORBENT  OR  LYMPHATIC  SYSTEM. 

Under  thia  heiid  \re  include  not  only  the  ve«aels  specially  called  Ijinph- 
Eitics,  together  with  the  glands  belonging  to  them,  but  aUo  those  nanted 
lacteal  or  chyliferoiis,  irbich  form  part  of  the  same  Byateni,  and  iliSer  in  no 
reapect  from  the  former,  cave  that  thoy  not  only  carry  lymph  like  the  rt«t, 
bat  are  a\»o  omployoJ  to  take  up  the  chyle  from  the  intestinos  during  the 
procasa  of  digestion  and  convey  it  into  the  blood.  An  introductory  outline 
of  the  absorbent  system  has  already  been  given  at  pngo  slviL 

A  system  of  lymphatia  vessels  is  superadded  to  the  sanguiferous  in  all 
classes  of  vcrtebratod  animals,  but  such  is  not  tlie  cose  in  the  invcrtebrata ; 
in  many  of  these,  the  sanguiferouB  vosaela  convey  a  colourless  or  nearly 
colourleas  blood,  but  no  ad<litional  oImb  of  vesseln  is  provided  for  conveying 
Ijmpb  or  chyle,  at  least  none  such  bos  hitherto  been  detected. 

Di-alnliutioiK — In  man  and  those  animals  in  which  thoy  are  present,  the 
lymphatic  vessels  are  found  in  nearly  all  the  teitures  and  orgaoi  which 
receive  blood  ;  the  exceptions  are  few,  and  with  the  progress  of  discovery 
may  yet  possibly  disappear. 

In  the  diOerent  regions  of  the  boiiy,  and  in  the  gevertJ  internal  viiiceta, 
the  lymphatics  aro  arranged  in  a  superficial  and  a  deep  set,  Tbo  former 
run  underneath  the  skin  or  under  the  membranous  coats  immodiatoly  enve- 
loping the  organs  in  which  Ihoy  aro  found  ;  the  latter  usually  accompany 
the  deep-seated  blood-vessels.  The  principal  lymphatic  Teasels  of  a  pari 
exceed  the  veins  in  number,  but  fall  abort  of  them  in  size ;  they  also  autslo- 
moso  or  intercommunicate  much  more  frequently  than  the  veins  aJongaib 
of  wliich  they  run. 

Origin, — Lymphatics  may  aiiso  superfioiallj,  i.<T.  immediately  nndeneath 
free  surfaces,  both  external  and  intenifJ,  as  for  example  thou  of  the  ikia 
and  mucous  membranes,  or  deeply,  in  the  substance  of  organs. 

fjfari/brm  origin. — When  they  arise  superficially,  the  lymphatics  most 
generally  begin  In  form  of  networks  or  plexuses,  out  of  which  single  vessels 
emerge  at  various  points  and  proceed  to  enter  lymphatic  glaiijs  or  to  join 
larger  lymphatic  trunks.  Such  mode  of  commeuoemont  niay  he  tiirmed  the 
pltxiform.  The  plexuses  for  the  most  part  consist  of  several  strata,  becoming 
finer  as  they  approach  the  surface,  iu  respect  hath  of  the  calibre  of  the 
vessels  Bud  the  rloBenesa  of  their  reticulation.  This  is  shown  in  figure  i?., 
which  is  meant  to  represent  the  lymphatic  plexuses  of  the  skin.  But  even 
the  most  superficial  and  finest  network  is  composed  of  vessels  vbich  are 
larger  than  the  sangiiiferoua  capillaries. 

The  short  snaatomoaing  braochea  of  these  plexussa  nre  often  of  very  nn- 
eqiml  size,  even  in  the  same  stratum,  some  being  dUated  and  almost  saccaUr 
whilst  others  immediately  communicating  with  the»e  are  narrow,  ao  that  the 
network  may  assume  a  varicose  character,  In  some  situations  tho  plexUMS 
have  much  the  appearance  of  strata  of  intercommunicating  cellular  uavitiM, 
and  a  characteristic  oxauiplo  of  this  appearance  is  afforrled  by  the  intestiD* 
p'  "er  its   lymphatics  have  been  injected  with  morcwry  ;  theM 

'^erge  from  what  has  all  the  appearance  of  a  dense 
ells  filled  with  mercury  and  lying  beneath  tha 
TUU  appearance,  however,  may  be  regarded  u 
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Fig.  0.— LTX^niTW  Tbsmu 
or     Till    Skix     or    ibm 

Breicbet), 

a,  laperGciat.  nnil  b,  c]»per 

which  jjrk>ctedGLl  to  the  uiiL- 
lor;  glands. 


prodaced  by  the  ihort  dUtonded  bnuolies  of  a  rery  eloae  lymphatio  net- 
work, and  transitions  ura  aocordingly  met  with  betveea  this  and  the  more 
uEDsl  and  regidar  forms. 

Eat  whilst  the  superficial  commencemont  of 
Iftophfttica  is  genuTolIy  pleiiform,  the  rule  in 
not  vitboat  exoeption.  The  Ucieals  of  the 
intestinal  vUli,  for  eiample,  aUhough  they  form 
Mtvorks  in  the  larger  and  broader  villi,  arise 
ia  others  by  a  single  vessel  begiDniug  with  a 
blind  or  closed  extremity  at  the  free  end  of 
the  rilJiis,  whence  it  sinks  down  to  join  the 
geoeraJ  plexus  of  the  intestinal  membrane. 

Lacunar  twiym.  — When  lymphatics  arise 
deeply,  their  origin  may  be  bidden  from  vten-, 
uid  the  prectBe  mode  in  which  it  tnleB  plnca 
unknown.  Them  may  be  co^es  in  which  it  is 
still  pIoKiform  ;  but  another  and  doubtless  more 
genet^  mode  of  origin  from  the  inti.'rioT  of 
org&DB,  long  suspected  and  oflou  uphold  on  im- 
pnfect  evidence,  has  now  been  sntisfactorily 
uetrtained,  which  may  not  inapproprintely  be 
toOBed  taeunar.  In  this  case  the  lymphatic 
reasda  proceed  from  irreguhir  or  shapeless  spaces  in  the  internal  parts 
of  orguiB  ;  the  spaces,  tiiut  is,  which  intervene  between  the  soveral  struo- 
tinci  of  which  the  organ  is  composed.  Thu»,  in  a  gland,  thoy  are  the 
ipkoea  which  lie  between  or  HUiround  the  blood- vesacU,  secreting  tubes  nr 
saccolaB,  partitioning  or  inclosing  membrnnes,  and  the  like.  Though  shape- 
leas,  or  at  least  of  no  regular  form,  these  anfrnctaous  cavities  are  limitod 
and  defined  by  a  lining  of  epitholium,  agrooiog  in  character  with  that  of 
the  lymplutic  vesncle.  It  may  be  presumed  tbut  their  oppo^ta  Men  are 
to.  ai^waition  or  in  near  proximity,  as  in  serous  membrane.',  for  the  lymph 
deposited  in  these  rccesRea  is  not  BuHered  to  accumulate,  hut  is  dnuned  off 
by  the  lymphatic  vosaela  which  Icatl  out  of  them. 

The  lacanar  condition  of  the  lympfaalic  system  at  its  commencement  was  shown 
to  eiisl  ID  the  testicle  by  I.udwig  snd  Tomsa,  and  has  eincc  tbca  been  Taund  la  the 
kidney  by  Lndwig  and  Zwnrrkia.  in  tbe  (tiymus  gland  hy  frcy,  in  tbo  spleen  by 
Tonua,  in  tbe  liier  [formin;  canals  irliicli  inclose  the  lilood-capJUariea)  by  3Iiic- 
(•mWrsy:  and  in  tbe  inlirary  gUads  by  Giannu/jd.  His  lia«  aUo  disi'ovcred  that 
tbe  blood.- vessels  at  the  biain  and  npiDsl  cord  are  lurrouaded  and  inclosed  by 
Ijmpb-rhannEls— /Jerfrotcu/ir  canala — wliidi  f'lllow  their  course  and  eventually 
urmiiiste  in  ordinary  lymphatic  vciacia;  an  arrun^cnienl  tbnt  brings  la  mind  an 
earlier  obtcrratioa  of  liuiicoai,  vlio  found  that  the  uoria  sud  meacnleric  arteries 
of  llie  frog  sad  sulamander  are  inclosed  in  largo  lymphatic  canals.  Tlie  fipncos 
which  to  extCDsivcly  separate  the  frog's  tkin  frttm  tbo  subjoccnb  muaclca,  were 
reeo^niscd  by  the  lute  Profenior  Johannes  KlUIIer  as  belonging  to  the  lymphatic 
jv«i(m,  snd  Ton  KectLliaghaiiaen  has  ibown  tbut  Ihn  BUbcutnncona  lymph  apBces  of 
il.!*  frug's  teg  commuDLntB  ivith  lympliatic  Teasels  wliicb  envelnpo  tbo  biood-Tessels 
of  the  foot ;  nisei  that  milk  injected  into  these  spaces  finds  it)  way  into  the  blood. 
The  lymphatic  syatcio  of  mao  and  tbe  higher  animals  in  being  thus  partly  eonsli- 
Inted  by  Iscimse  ur  iuleratltiul  receptacles,  so  far  agrees  with  tbe  sanguiferous  syitem 
of  cnutaeeans  and  in.^ecls. 

Il  has  been  toniellraes  maintained  that  tbe  lymphatics  of  glandular  organs  coin- 
muoidte  at  their  Drii;in  with  Iho  duels ;  hut.  altbougli  it  is  no  ancoDimon  thlni;  for 
matters  arlificiaily  injected  into  tbe  duclA  of  glaudi*.  a^,  for  instance.  thoM  of  tVa-  ' 
liver  and  testide,  to  pass  into  tbe  tjmplialics,  s  careful  examination  ot  Giiu\i  cUM 
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lends  to  the  eonchsion  that  the  injecteil  material  does  not  find  iU  wa.]r  tnia  the  duels 
Into  the  tfmph&tics  by  lay  natural  ly-eiis  Ling  cotumaiiicallan,  bnl  by  occidental 
rapture  ofcoaliguoua  brnn^ihts  of  the  liro  cltusea  of  veeaels.  It  Beema  probible, 
also,  that  tbo  rammunicatioas  often  held  to  exist  between  the  commencing  lymplia- 
lics,  bolb  BuperficiiLl  and  deep,  and  capillary  blood  vestela,  Lave  no  better  founditioD, 
and  tliat  the  pac^iffc  of  injection,  here  also  relied  on  ns  CTtdcnce,  ia  to  be  accouDted 
for  in  the  same  way.  A  fact  mentioned  by  Klillikcr  throws  light  on  these  alleged 
commanlcations  with  enDguifcronB  capillaries.  In  inreitigatiog  the  lymphilica  of 
Iho  Indpole'i  Uul  with  the  mieroscope,  that  obwrver  not  unfrequonUj  noticed  that 
hlaod  corpaactcs  got  info  Ike  lymphatics  from  the  email  bluad-vetieK  aud  he  *a> 
able  to  recognise  in  the  lidug  animal  the  communications  by  whIcU  tbcy  pAucd. 
At  firet  he  looked  on  these  communitationa  as  ualural,  bat  nftcr  repoatoil  aud  earefol 
invest igatlons,  he  ealiiGed  bimseif  that  they  were  produced  accidentally  by  coutoiion 
or  somo  other  injury  inHictcd  on  the  parta. 

Sfniddre. — In  structure  the  lymphAtlc  veBsels  mttoli  resemble  tbo  vein*, 
only  their  coats  ore  thiiicor,  bo  thin  and  transparent  inileed  that  the  con- 
taitied,  fluid  can  bo  readily  atan  through  them.  When  lymphatics  hafo 
pnascd  out  from  the  comcaQiiciiig  ploxusoa  and  laciinm  they  are  found  to  have 
three  cont^  Tlie  internal  ooat  U  covered  vith  a  linin;;  of  epithelium,  oon- 
sisting  of  a,  single  layer  of  flattened  uucleated  cells,  which  in  the  larger 
lymphatics  have  moatly  ati  oblong  figure,  but  in  small  or  commoneiag 
Tewela  are  more  rounded,  with  on  indented,  bluntly  serrated,  or  wary 
border,  by  which  the  adjacent  celhi  lit  to  each  other,  like  the  epidermic 
oella  of  graaaes  and  some  other  plants  (Gg.  cc).      Beneath  the  epithelium 

the  inner  ooat  ia  formed  of  a  layer  or 
layers  of  longitudmal  elastic  fibres.  The 
middle  coat  conaists  of  plain  muaoolar 
tissue  disposed  circularly,  mixed  with 
finely  reticulating  elastic  fibres  taking  the 
same  direction.  The  external  cont  is 
composed  mainly  of  white  connectiTo 
tissue  with  a  sparing  intermixture  of 
longitudinal  elostio  Gbre«,  and  some  longi- 
tudinal and  oblique  bundles  of  plain 
muscular  tiraue.  In  the  thc-niaic  duct 
there  are  striated  white  layeta  (as  in  the 
aorta)  beneath  the  epithelium,  between 
it  and  the  clastic  layora  of  the  inner  ooat : 
and  in  the  middle  coat  there  is  a  longi- 
tudinal layer  of  while  connective  tissue 
with  elastic  fibres,  immediately  within  tho 
muficular  Liyer. 
The  oommeaciag  lyinphntio!,  whether  in  pIoiUBaa  or  wngle  (m  in  the 
villi),  for  the  most  part  look  like  mere  channeb  cicaTated  in  the  BUtrDund- 
ing  tiaauB,  without  independent  coata,  and  they  were  regarded  as  such  by 
varioufl  eminent  authorities.  It  has  now,  however,  been  ascertained  thM 
they  invariably  have  a  lining  of  epitholium  formed  of  the  charactetiatio 
indented  BCides  (fig.  fi.),  as  in  other  small  lymphatics.  This  is  made  appa- 
rent by  injection  of  solution  of  nitrate  of  silver,  whioh  blackens  aud  bringi 
into  view  the  serrated  lines  of  juncture  of  the  flattened  colls,  whilst  the 
nuclei  may  be  made  to  appear  by  means  of  aeetio  acid  or  carmine.  But  it 
is  not  clearly  determined  whether  there  is  any  other  coat  outside  the  epi- 
thelium, even  in  cases  where  the  veasols  are  separable  from  the  adjoining 
tissue.     By  the  aamo  method  of  preparation  an  epithelial  lining  of  similarly 
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nwrkad  <3iinoter  hM  been  ahown  to  eziit  on  the  wiHa  of  the  iotenUtitl 
lymph  tgaem  or  koniue  of  origin. 

The  Ijmphktiis  raoeiTe  vua  Taaomm,  which  nmify  in  their  enter  and 
middlo  ooata :  nerrM  diitribnted  to  them  hive  not  jet  been  diiooTsrod] 
■Ithongh  th«ir  probable  eziitenoe  hu  been  inferred  on  phyuological 
gnnindi. 

V&al  pivptrtia.~TiM  the  [ympliatici  tie  endowed  with  TiUl  eontncUlit;  ii 
dicnm  bj  the  efiet  et  mechlnical  irritation  applied  to  the  thoracic  duct,  u  well  ta  bj 
the  general  dirinklng  and  emptying  of  the  iacCeal  and  iTmphatte  thuIs  on  Ihetr 
czpoaare  to  the  contact  of  cold  air,  in  the  bodloi  of  animali  opened  tmmedlalely 
after  death. 

VtUta. — The  iTmphaiio  and  Uoteal  venela  are  fiimished  with  valyes 
Mrring  the  lame  office  «■  those  of  tiio  ireiDi,  and  for  the  most  part  oon- 
■toneted  after  the  aame  fuhion.  Thej  generally  couBist  of  two  eemi-limar 
folda  knsngsd  in  the  tame  nj  as  in  the  ralres  of  veins  already  deaeribed, 
bnt  deTiation*  &om  the  uanal  Btructure  here  and  there  oocur.  Thus  Mr. 
liUte  baa  obaerved  aome  valrea  in  which  the  planes  of  the  semi-lunur  flaps 
ware  directed  not  obliquely  bnt  transversely  across  the  veuel,  an  arrange- 
ment calcnl&ted  to  impede  the  flow  of  fluid  in  both  directions,  bnt  not  oom- 
jdetoly  to  intercept  it  in  either.  In  others,  deeorilMd  by  the  some  authority, 
tha  two  folds,  placed  transrersely  as  before,  were  coalesced  at  one  end,  ao 
H  to  represent  a  transverse  aeptnm  with  an  incomplete  traQsverse  alit.  In 
m  tldrd  waiiety,  he  fonnd  the  valve  formed  of  a  ctrcuUr  fold  corresponding 
with  ft  oonitrietion  outside,  and  probably  containing  oircnlar  contractile 
fihns  capable  of  completely  closing  the  tnbe. 

TalvBs  are  not  present  in  all  lymphatics,  bnt  where  they  exist  they 
Ibllaw  ooe  another  at  mach  shorter  intervab  than  those  of  the  veins,  and 
giro  to  Ok  lymphatics,  when  much  distended,  a  beaded  or  Jcnnted  appear- 
M)0(L  Talves  ore  placed  at  the  entrance  of  the  lymphatic  trunks  into  the 
gimt  vnns  of  the  neck.  They  are  wanting  in  the  reticulaily-arranged 
Twali  which  compose  the  plezoses  of  origin  already  spoken  of ;  so  that 
mercury  injected  into  one  of  these  veMalH  rnna  in  all  directions  so  aa  to  fill 
ft  grafttar  or  lees  extent  of  the  plexus,  and  passes  along  the  separate  vesaela 
which  ianie  &om  it. 

The  lymphatics  of  fish  and  naked  amphibia  are,  generally  speaking,  desti- 
tute of  valves,  and  may  therefore  be  injected  from  the  trunka  ;  in  the  turtle 
ft  Gsw  valvOB  are  seen  on  the  larger  lacteals  which  pass  along  the  mesentery, 
but  none  on  those  upon  the  coats  of  the  intestine ;  and  valves  are  much 
leas  numerous  in  the  lymphatics  and  lacteals  of  birds  than  io  those  of 
nammiferona  animals, 

Orijiet*. — It  was  at  one  lime  a  preToient  opinion  among  anatomists  that  the 
lymphatic  and  lacteal  Teasels  be^n  on  Tarioiu  inrfoces  bj  open  moathi,  tlirough 
which  extianeona  matters  are  ahsorbed.  This  was  especiall;  iaaisted  on  aa  regards 
the  commencing  lacteals  in  the  inteatiniil  villi.  That  opinion  haa  been  since  given 
Bp;  bnt  quite  recenllj  von  lieektinghansen  has  obtained  what  ho  considers  aalia- 
fiutory  evidence  of  openings  in  the  Ijmphatics  on  the  surface  of  the  peritoneum.  He 
slntched  the  tendinoua  centre  of  the  diaphragm,  excised  from  it  rabbit,  over  a  ring  of 
coik,  covered  it  with  a  film  of  milk,  and  then,  watching  it  with  the  microscope,  saw 
the  milk  globules  at  vurioos  points  druwn  down  as  if  in  a  vortex,  and  disappearing. 
He  then  found  Ihey  hod  passed  into  the  Ijmphatics  of  the  peritoneal  covering  of  the 
diaphtlgm,  by  small  openings,  not  more  than  twice  Iho  diameter  of  a  blood-corpuiclc, 
over  which  the  peritooeal  epithelium  was  similarly  perforated.  Observationa  in  con- 
firmation of  these  have  since  been  made  in  the  Phyaiologicat  Institute  of  Leipaic, 
nnder  the  direcUon  of  Professor  Ludwig,  bj  Dr.  Djbkowsfci,  who  has  found  epiths' 
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lial  nperturcs  (answerinE  verj  nearly  to  Ihoao  described  by  von  Becklinghsiueny  on 
the  dog's  pleurn,  by  whicti  tho  suiierficisi  l}-n)pbai.i*»  open  on  the  surface  of  lUe  mem- 
brane; ho  alao  found  Ibat  fine  particles  of  coloariag  milLec  conid,  under  oertoin  oo- 
dilionn,  be  made  to  jiasa  Uim  tlic  cuTity  of  the  pleaia  into  ibe  lymphatio,  and 
«pparcnlly  by  the  openings  in  question.' 

I^pecting  Uicae  observations,  hoireTer,  it  mnat  ho  remarked,  that  the  tperlnrei 
deseribed  do  not  open  upon  a  aurfaee  in  contact  irtth  eztraneona  mitten,  as  thai  at 
[he  akin  or  a  tnuooua  mombrane,  but  into  a  aerous  c»vity  ;  and  perhaps  thej  may  b« 
explained  on  tlie  sapposiLion  that  the  peritoneum,  pleura,  and  other  serooi  MKa,  arc 
rcuUy  large  lymph-bcuna!.  from  which  lympliatic  tceacIs  lead  out  u  efoiaaariea,  u  in 
the  case  of  the  subcutaneous  lymph-spai^ea  of  the  frog,  and  the  testicular  and  otber 
lymph'lacQiiB;  constructed  on  a  smaller  icalo. 

Ahstfrbeiit  or  hjmphaiit:  (/lauds,  named  alao  congloljaU  gU\nds,  and  bf 
modem  French  nriters  lijmphatk  gaiu/lioni,  are  Email  solid  bodies  plitc«<l  in 
the  courtie  of  the  Ijmpbatics  and  lactealfl,  through  nhich  the  contents  of 
these  vessels  have  to  pass  in  their  progress  towards  the  thoracic  or  the 
riglil  Ijmphatic  duct.  These  bodies  are  oollected  in  numben  alonj;  the 
course  of  the  great  veaseb  of  the  neck,  also  in  the  thor.ix  and  abdomen, 
especially  in  the  mesentery  and  alongside  the  aorta,  vena  cava  Inferior,  anil 
iliac  vessels.  A  feiv,  nstially  of  small  tize,  ore  found  on  the  eiteroal  potta 
of  the  heai],  and  oouBiderublD  groups  are  situated  in  the  axilla  and  groin. 
Soma  tfaieo  or  four  lie  on  the  popliteal  vessels,  and  usually  one  is  placed  a 
little  below  the  knee,  bnt  none  farther  down.  In  the  arm  they  are  found 
as  low  as  the  elbow  joint. 

LymphattQ  vessels  may  pass  throngli  two,  three,  or  even  more  lymphatic 
glands  in  their  course,  whilst,  on  the  other  liand,  there  are  lymphatics  which 
reach  tho  thorncio  duct  without  encountering  any  gland  in  thvir  way. 

The  size  of  these  bodies  is  vety  various,  some  being  not  much  bi^cr 
than  a  hompsoed,  and  others  ai  large  or  larger  than  an  almond  or  a  kidney- 
bean.  In  shape,  too,  they  present  differences,  but  most  of  them  ore  round 
or  oval, 

Tho  lymphatics  or  lacteala  which  enter  a  gland  ore  named  inforent  or 
afiercnt  vessels  (mua  titjeTcntla  seu  nffcrtntia),  and  those  wliich  issue  from 
it  efferent  vessels  (taia  effereiitia),  Tlie  afferent  vessels,  on  appTOScliing  a 
gland,  divide  into  many  small  branches,  which  enter  the  glnnd  ;  the 
efferent  vessols  commonly  leave  tho  gland  iu  form  of  small  branches,  and  at 
a  little  distance  beyond  it,  or  sometimes  even  beforu  issuing  from  it,  unite 
into  one  or  more  trunks,  tuually  larger  in  si£e  hut  fewer  in  number  Uuui 
those  of  the  afferent  vessels. 

The  internal  structure  of  lymphatic  glands  hits  been  long  a  subject  of 
inquiry.  Kewson  considered  th.it  a  lymphatic  glnnd  essentially  couolsts  of 
B  uotVFOrk  of  finely-divided  tytuphntic  vesitels  on  and  betn'cen  which  capil- 
lary blood-vessels  are  ramified  ;  the  whole  being  gathered  up  aod  oompActed 
into  a  comparatively  dense  mass  by  connective  tissue,  which  at  the  surface 
of  the  gland  forms  for  it  au  inclosing  capsule.  The  afferent  and  efferent 
vessels  ore,  according  to  Hewsou,  contiuuouEi  with  each  other  within  the 
gland,  and  the  cellular  cavities  described  as  intervening  between  them  and 
serving  as  the  medium  of  (heir  commuaication,  were  huld  by  him  to  be 
nothing  more  than  partial  dilatations  of  some  branches  of  the  common  con- 
necting plexus. 

Eewaou's   view  of   the   constitution   of  the  lymphatic  glands   was,    till 

•  Berictle  der  K.  RUche  :  Geiellsch  ;  der  Wistonsch:  July.  ISflB,  p.  10!.  In  lie 
■nam  publication,  p.  217,  is  an  accouut,  by  F.  Schneigger-Si'ldtl  and  J.  Do^irl,  of  q>«D 
cummuaicstiDna  between  tho  frog's  psritoueum  and  the  great  lympb-sao  {ritlerna  moyifll 
iMhind  itj  alio  fanaded  on  o1  servations  made  in  the  PkjslolDgiaLi  Iuitital«  of  Leipsie. 
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Fig,       CIl. — SeOTlOSt       D»      *       M»BEMEIllO 

Gtisa  rBuu  tbi  Ox,  sLiODTLr  Hiaai- 

VIED. 

a,  hiln>;  b,  ampullar;  eabitsDce ;  c, 
cortical  eubstauec  witli  indlitiaat  oItcdU  ; 
d,  opauU  (after  KoUiker). 


I 


'  Litely,  ftccepted  by  moat  anatonuBtB ;  bat  recant  researclies  have  Bhown 
.  tbat  the  stnictufe  of  these  bodies  ia  more  aomplei.  The  follovring  accoimt 
I  ifl  founded  on  the  desedptions  ot  His  and  K^Uiker. 

A  Ijrmph&tio  gland  is  corered  exieraally  with  a  coat  composed  of  con' 
,  nectire  tissue,  mixed  iti  ceiiain  animala,  with  muaculnr  fibre-celk.  This 
coat  or  capsule  is  complete,  except  at  the  part  where  it  gives  passage  to  the 
efferent  lymphatics  and  the  larger  btood  vosneU ;  and  this  part  of  tho 
gUnd,  vluoh  ofteo  presents  a  depression  or  fissure,  may  be  named  tlis 
hiliu  (fig,  cii.  a).     Tlie  proper  sub- 

■tuice  of  the  gland  consiats  ot  two  Fig.  CII. 

porta,  the  «»rticttf,  and  within  this 
the  medullary.  The  cortical  part 
occDpiea  all  the  superficial  part  of 
th«  gland,  eicoept  the  hilus,  and  iu 
tbe  Urger  glands  tnay  attain  a  tliick- 
ncM  of  froDi  two  to  three  lines. 
in»6  meduikry  portion  ooi;upiea  the 
centre,  and  eitenda  to  tho  surfoee 
at  the  hilus.  It  is  best  marked  in 
the  inwardly  seated  glands,  such  as 
the  lumbar  aud  mesenteric,  whilst 
in  the  subciitaneouj  glands  it  is  more 
or  less  encroached  npon  by  a  core  of 
connective  tiaaue,  hilMi-ilroma  (His), 
I  which  enters  with  tie  larger  blood- 
fvecMla  at  the  hilus,  and  aiirronnds 
I  tiwnn  together  with  the  lymph-res- 
*clt,  in  the  centre  of  the  gland,  so  that  the  medollary  port  is  reduced  to 
a  layer  of  no  great  thickness  bounding  inwordly  the  cortical  part. 

Throughout  both  its  cortical  and  medullary  port  the  gland  is  pervaded  by 
«  trabecular  frame-work  which  incloses  and  supports  tho  proper  glandular 
Bubrtuice.  The  trabeculie  pass  inwards  from  the  capsule.  They  consist, 
in  the  ox,  chiefly  of  plajji  muscular  tissue  ;  in  man,  of  ODiinectiTo  tissue, 
sparingly  intermixed  with  muscular  fibre-cells.  In  the  cortical  port  they 
are  mostly  lamellar  in  form,  and  divide  the  space  into  small  comportments, 
oItmH,  from  a^  to  jly  of  an  inch  wide,  which  communicate  laterally 
with  each  other  through  openings  in  the  imperfect  partitions  between  them 
(Gg.  cm.  a).  On  reaching  the  medullary  part  the  trabeoulse  take  the  fonn 
of  flattened  hands  or  cords,  and  by  their  conjunction  and  reticulation  form 
a  freely  intercommunicating  mesh«*ork  throughout  the  interior,  (In  the 
figures  ihey  are  represented  mostly  at  cut  across.)  In  these  alveoles  and 
mcehi-s  is  included  tho  proper  ijlandular  Fubiiancf,  which  appears  as  a  tolo- 
t^ly  firm  pnlp,  or  parenchyma,  lu  the  alvooli  of  the  cortical  part  this 
forms  rounded  nodules  (Sg.  cm,  a  d)  ;  in  the  trabecular  meshes  of  the 
moduUaiy  part  it  takes  the  shape  of  rounded  cords  joining  in  a  corre- 
sponding  network  (figs.  ctll.  s  d  ;  oiv.  a  a)  ;  and  as  the  containing  meahes 
oomraonicatc,  so  the  contained  gland-pulp  is  continuous  throughout.  But 
both  in  the  cortical  alveoles  and  the  medullary  trabecular  meshes,  a  narrov 
■pace  (left  white  iu  the  figs.  cm.  I  ;  civ.,  cv.  I)  is  left  all  round  the  gland- 
palp,  between  it  and  the  alveolar  partitions  and  trabecular  bands,  like  ivhac 
would  be  left  had  the  pulp  shrunk  away  from  the  inside  of  a  mould  iu  which 
it  had  been  cast  This  space  is  both  a  receptacle  and  a  channel  of  pas- 
sage for    the  lymph  that  goes  through  the  gland  ;  it  is  the  lymjih-iinut 


cWxtfii 


LYMPHATIC  STSTEH. 


(Hia),  or  the  I^/j^AnTind.  It  ia  tnretBed  bf  nlilwB  oonQ«ctife  tuM» 
(Qg.  CT.  c  c),  in  wbich  th0  rntdn  of  tbe  fniiiidln  Jmml  or  nmifiMl  cell*  m« 
niMtly  •pparect,  ajid  ii  filled  with  fluid  lymph,  contuuing  m&uf  lymph- 
aoTpaiclM,  irhicb  maj  bo  wsahed  out  &om  sectioiis  of  the  gUnil  with  a  h^ 
pnoil,  •»  u  to  show  the  tmna,  xhile  the  firmer  gUad-pnlp,  wluch  the  tiniu 
I  Mnramida,  keepi  its  place.  The  Utter,  the  proper  gliuidul&r  inbttance,  i« 
ttlao  pemded  uid  lapported  by  retiform  tinne,  moilly  noa-uucleated  (Gj[. 
OT.  a),  commDnicattag  with  that  of  the  snrronndiug  lymph-iioua,  bat 
marked  off  boat  it  by  somewhat  closer  reticnLitian  at  their  mnta*lj 
^boundary,  not  so  doae,  howcTcr,  aa  to  preveot  finiiU,  or  eroi  loliil  cor- 
from  pawing  from  the  one  to  the  other.  ThU  glandular  pulp  ii 
made  up  of  deDiely-packed  Ijmph-corpasclee,  ocoopying  the  interatioaa  of 

Pi;.  CUl. 


Fig.  cni.— Skotioit  or  *  Meskbikkio  Gwan  of  hie  Ox  (atoKuiGoI  13  diameten). 
The  HCtioD  iDflludsa  a  portioa  of  tlie  conicil  part,  A,  in  Ita  vhole  depth,  and  a  inuller 
partiiiD  of  tha  adjoining  laedullnr;  pnit,  B;  c.  e,  onlcr  coit  or  capaule  Bending  panitioDi 
inUi  tbu  a>rticBl  part  to  furm  H-lreoli,  ulJ  Irabeculir,  tc,  ivfaich  arc  wxa  moitlj  cat  ocros*  ; 
dd,  tlie  glandular  lubaUince  furming  nodtileg  in  tho  cortical  pnrt.  A,  and  retjcnlating 
Midi  in  the  mednllarj  part,  li ;  t,l,  tjmph-iiuuaorljmijli  cbioacl,  loft  vhita  (after  Hii). 

ita  BUpporting  retiform  tissue,  aud  is  traversad  by  an  abandoDt  network  of 
capillary  blood-vesaels,  which  runs  throughout  the  proper  glandular  pulp, 
both  cortical  and  medullary,  but  docs  not  pass  into  the  Burroundiug  lymph- 
ainua.  Arteries  enter  and  veins  leave  the  gland  at  the  hilus,  surrounded, 
in  some  glands,  aa  already  said,  with  a  dense  iuclosure  of  counectire  tissue. 
The  arterial  branches  go  in  great  port  directly  to  tlie  glandular  dubatance, 
lint  partly  also  to  the  trabcculre.  The  former  end  iu  the  glnudulnr  capil- 
,  lary  network  above-metilioned,  &om  which  the  veins  begin,  and  tend  to  the 
I  liilua  alongside  the  nrturies.  The  branches  to  tlio  trabecuho  run  upon  these 
bivtidg,  and  are  in  part  conducted  to  ibe  coat  of  the  gland  to  be  there  dis- 
tributed ;  Home  of  thum  in  aii  indirect  way  ri;ach  the  gkniluUr  Bubstonce. 
The  blood- vessels  of  the  gland-pulp  ars  supported  by  ita  jiervading  retiform 
tiamie,  which  ia  not  only  connected  to  them,  but  forms  an  nddittonal  or 


LYMPHATIC  GLASU8. 


clxixiz 


adventitious  coftt  round  their  imall  bnmobea,  and  otcu  on  Bome  of  the 

^B  rig.  CT. 

^m  Fig.  C17. 


.  CIT. — SlCnOH  Of  XtlDCtLlilT  SUBFr-VKCK   iiF   is  IltOOIKil.   GLiSB  et  lUB   Ox 
(magnified  90  diitini;tcni. ) 

■I,  a,  ghnJuliir  aubttsDoe  or  pulp  forming  rouDited  eaz'U  juinlu^  In  a  cantinUDUa  ni<t 

brk  in  Itie  fi^re)  ;  c,  e,  tnbeaulie  ;  the  apsce;  I-,  £,  butweoii  Llicse  aiid  the  ^InndDlu- 

nbrtuoe  it  tlie  tjmph-aiana.  iriulied  clfar  uf  corpmclei  uid  tnverKd  I7  GiRnientB  of 
retifonn  eaunective  ttieae  (aftet  Kotllkfr). 

Kg,  CV. — A  TIKI  aWALl   PCSIIOK  0?  the  JtB&DlLiEK  SulSIiSCB  ttOlt  i.  UlSISTSWO 

Qlabd  or  ins  Ox  (miguifieJ  300  disoieleri). 
d^  d^  tnbecule  ;  a.  part  of  a  cord  of  gtandBlar  lubatance  fi*Dm  uiiich  all  but  a  few  of 
I  Ijmph  oorpoiii;lM  have  Wen  wnahed  out  lo  show  its  BUpporting  meahwork  of  rolif  jrin 
iu)>l  It*  cipillir;  blotidie^els  (wbicli  bave  been  injecteJ,  .inil  arc  dark  in  tho 
h,  i,  lymph-uiiQi,  ol  nbioh  llie  rstifaiia  tiiaae  ia  repreuDled  onlj  at  c,  c  {Rtter 
ker). 

As  to  the  lymphatics  of  the  gland,  it  BOcma  now  to  bo  tolerably  well 

iv  out,   thnt  tbs  aSenrnt  vesBuU,   itftcr  bntncliing  out  upon  find  in  the 

of  the   citpaule,   soud  their  finer  branches  through  it  to  open  into  tho 

Dph-ainuies  of  the  cortical  alveoli,  aud  tbnt  the  cflerent  Ijmphntics  begin 

fine  branches  leading  from  tbo  lyinph-BinusoB  of  tho  mediiUaij  part,  anil 

bnning  >t  the  hilua  a  dense  pteiua  of  tortLioiin  and  varicosedookirig  vessels, 

om  which  branches  proceed  to  join  the  larger  oSerent  truniiB.      The  lymph- 

1108,    therefore,   forms  a  channel  for  the  passage  of  tUo  lymph,  interposed 

•tweea    the  affdrent  and  efferent   lymphatics,   communioating  with   both, 

tnHntaiiiiiig  the  continuity  of  the  lymph  stream.      The  nffercnt  and 

Denot  renela,  where  they  opeti  into  tho  lymph-sinus,  lay  aside  ail  their 

«zcept  the  epithelium,  and  tho  sinus  is  llood  throughout  its  whole 

KtMit  with  »  similar  epithebiim,  consisting,  as  in  the  commencing  lymph- 

nf  a  single  layer  of  flatUnod  cells. 
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It  it  BOt  Dnnuoiuble  to  pre^ome  that  <a  the  proper  gUndDlmr  taMuiee,  Ifaert  U I 
ft  eoatiaiul  prodactioa  of  Ijrmph-i'orpQscle}.  moft  probiblj  b;  fiaipmiu  malUpIicS' J 
tion.  which  put  Inu  the  Ijinph  tiima,  and  that  fresh  corpnaelca  are  Ihni  tiUcd  U  tha fl 
Ijtnph  u  it  pum  thnmgh  a  slancl ;  and  ibij  ricir  U  lapportcd  bj  the  [act.  that  t]i»l 
corpoadea  ve  fnund  to  be  more  iLbaDdaai  Id  the  l^mph  or  cbjie  after  it  hat  paiaed.1 
throogh  the  glands  (tee  page  I.).     It  baa  been  allcgfd,  moreover,  that  tha  Ifmph,.! 
after  pawing  the  gliodj,  ia  richer  in  Bbria,  aod  therefore  eoagoiale*  more  firmly.     la  I 
an;  care  it  U  plain  that  the  DDmerans  blaod  cftpillariea  diathbal«d  in  a  gltni.  moiM 
bring  the  blood  into  near  relauon  vllh  the  olementa  at  the  lymph,  and  the  Utter 
flald,  u  it  emit  moTe  very  iloirl]-  through  the  relativelj  Tide  (pace  iFiihin  tbe  gland, 
it  thoa  placed  ia  a  ma«l  favoniahle  coaditiaa  for  (ome  not  improbable  inlerchange  of 
material  with  the  blood. 

Termination, — The  absorbent  Rfstem  discharges  its  contents  into  the 
veins  at  two  poiotf,  iiamelj,  at  the  juoctioa  of  the  enbclaviiui  and  internal 
jugular  reina  of  the  left  aide  bjr  the  thoiscio  duct,  and  Id  the  cotrespondiog 
part  of  the  veins  of  the  right  aide  hy  the  ri{;ht  lymphatio  truok.  The 
openioga,  sb  alreadjr  remarked,  ate  guarded  bj  Tolvei.  It  »oinetiiaes 
bappens  that  the  thoracic  duct  divides,  near  its  termination,  into  tiro  or 
three  short  branches,  which  open  separatel}>,  but  near  each  other  ;  more 
rareljr,  a  branch  opens  into  the  vena  oz^goa — indeed  the  main  veaael  haa 
been  seen  terminating  iu  that  vein.  Again,  it  ia  not  tincommou  for  luger 
branches,  wbioh  usually  join  the  thoracic  duct,  to  open  independently  in 
the  vicinity  of  the  main  termination  ;  and  this  is  more  apt  to  happen  with 
the  branches  which  nunally  unite  to  form  the  right  lymphatic  trunk.  By 
Huoh  vuiationa  the  terminations  in  the  great  veins  are  multiplied,  but  still 
they  are  confined  in  man  to  the  region  of  the  neck  ;  in  birds,  reptiles,  and 
Gab,  on  the  other  hand,  communications  take  place  between  the  lymphatics 
of  the  pelvis,  posterior  extremities  and  tail,  and  the  sdatio  or  other  ocm- 
aiderable  veins  of  the  abdomen  or  pelvis. 

The  alleged  lerminationi  of  lymphatics  in  varioas  veins  of  the  abdomen,  described 
by  Lippi  aa  occurring  in  man  and  mammalia,  have  not  been  met  with  by  those  wbo 
have  since  been  moat  engaged  in  the  proaeculion  of  this  department  of  anatomical  re- 
search,  and  accordingly  his  obBervatioQJi  have  generally  been  eilhcr  rejected  a 
erroneous,  nr  held  to  refer  to  deviatione  from  the  normal  condition.*  But,  while uivh 
(extra-glandular)  terminatlouB  in  other  veins  than  those  of  the  neck  have  not  been 
generally  sdmitlcd,  aevcral  anatomists  of  maeh  authority  have  maintalaed  that  the 
Incteals  and  lymphatics  open  naturally  into  veins  wiihlu  the  lymphatic  glands.  This 
tatter  opinion  Hhii.'h  ha?  been  strenuously  advocated  by  Fohmaun  in  particular,  is 
based  on  a  (mI  wall  known  to  every  one  conversant  with  the  injection  of  the 
Tensela  in  qaestlon,  namely,  that  the  quluksilvor  usually  employed  for  that  parpoie. 
when  it  has  entered  a  gland  liy  the  inferent  lymphatics,  is  apt  to  pass  into  branebe*  of 
veins  vtilhln  the  gland,  and  thus  Ends  its  way  into  the  large  venous  trunks  in  Ihe 
neighbourhood,  in  place  of  issuing  by  the  eScreut  lymphatic  vessels.  But,  allhoagh 
il,  of  course,  cannot  be  doubled  that,  in  auch  cases,  the  mercury  gets  from  the 
lymphatics  into  the  veins,  no  one  has  yet  been  able  to  perceive  the  precbe  mode  ID 
which  the  tranamiaaiou  takes  place,  and,  lookiug  to  the  circumsU-inccs  in  which  it 
chiolly  occurs,  it  seems  to  be  more  probably  owing  to  rupture  of  contifiuous  lympbntiii 
and  veins  within  the  glanils,  than  to  a  natural  communication  between  the  two  chu«s 
of  vessels  in  that  situation. 

I,ipii /ilialic  ktarln. — Multer  and  Paiiizza.  nearly  shout  the  same  time,  but  iiidc- 
pendcntty  of  each  other,  discovered  that  iho  lymphatic  system  of  reptiles  la  furnished, 
at  its  principal  tcrminatlans  in  the  venous  system,  with  pulsatile  muscular  aaes, 

•  Id  a  eomniunlcation  inserted  in  Miiller's  Arehiv.  fov  1S48,  p.  173,  Dr.  Nnbn,  of 
lleidclt^rg,  atHnaa  the  regular  exiaUDce  of  thcie  abdouiiual  terminations,  and  refers  to 
lliree  insUkneas  which  bo  init  with  hiuaeU'.  In  two  of  those,  the  lymphaliu  opened  iutii 
Ibe  renal  veins,  and  in  tbo  other  into  the  vena  cava. 
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whi^^h  lerve  lo  dischargo  the  lymph  into  Iho  Teina.  Thc»e  orgjoa,  which  are  oaioed 
I;m|)h  LearU,  h^re  Do*r  been  fouDrl  in  &I1  tho  tlifTcntil  orden  oF  reptilei.  In  frogs 
and  toad*  two  pain  have  beea  diocoTered,  n  poitcrior  jkiir,  ailualed  In  the  HciatJc 
repon,  which  pone  their  lymph  into  n  branch  of  lb*  sciatic  or  of  «omc  other  neigh- 
booring  Tcin,  and  an  anterior  more  deeply-iealcd  pair,  placed  over  ths  tniDETeriD 
proccM  of  the  third  rertebrs.  and  opening  into  a  branch  of  the  jugQiar  lein.  The 
paiietci  of  thete  uo  are  thin  and  tranipnTcnt,  bat  cootiua  moscuLir  Sbrcs  of  the 
■trial«d  kind,  freely  ramifying,  deciuaaling  in  different  layers,  as  in  the  bloDdhearl. 
la  their  pulsatiom  ibey  are  quite  independent  of  the  latter  organ,  aad  are  not  even 
sjnchroQoiu  vith  each  oilier.  In  ulamander«,  lizardi,  serpents,  tortaUea,  and 
turtlci,  only  a  po<t«rior  p&ir  bare  been  dlacoTered,  which,  lioweier.  agree  in  all 
cMential  pointi  with  those  of  the  ftog.  Id  the  goose,  and  in  other  species  of  bird* 
belonging  to  different  order).  Paniuui  dii^coTered  a  pair  of  lymph-eaca  opening  into 
the  Qcral  Tein»,  and  Slannius  haa  since  fonnd  that  tbe^  sacs  have  iitriated  muscular 
flbrci  ia  their  parietes;  bat,  although  this  observer,  in  some  caaei,  exposed  Ibem 
in  the  liTiDg  bird,  ho  Kas  sot  able  to  diacorer  any  palsatlon  or  spontaneous  morement 
ia  them.  Kerre-fibres,  both  dark  bordered  and  pale,  harii  been  observed  in  tho 
lymph  b carta  of  the  frog,  and  also  acrve-cells  ia  tbeie  of  the  commoti  tortoise. 
(Waldeyer.) 

J)mlopnifat  of  }j/mphalU  rtMeU. — Kollilcct  has  obiervcd  the  formation  of  lym- 
pliatt'3  from  nmified  cells  in  the  tails  of  yoang  salamander  larvm  Ke  states  that  the 
proeeM  lake)  place  nearly  ia  the  samo  maiiucr  a»  \a  the  ca»e  of  sanguiferous  capillarid ; 
the  only  notable  difference  being,  that  whilst  the  growing  lymphallia  join  the  mmificd 
oelU,  and  thus  extend  themfeWeB,  their  branches  very  rarely  anastomose  or  become 
oonaeeted  by  cammauicatlag  arches.  The  soundness  of  his  conclusiona  has,  howc'er, 
been  called  in  question  and  the  subject  reijuirea  further  elnoidation.  Kcwformed 
Ijmphatics  b«Te  been  li^ected  in  adhceicrns  bctwcea  IsQamed  serous  mcmbranos. 

SEROUS  MEMBRANES. 

Tbeaerous  membranes aro BO  tiamed  from  Iba  appnront  nature  of  the  fluid 
with  which  tbeir  surface  is  moisteued.  Tboy  line  cavities  of  the  body  whiah 
hare  no  outlet,  and  the  chief  examples  of  them  are,  the  peritounum,  the 
largest  of  all,  lining  the  cavity  of  the  abdomen ;  the  two  plenrts  and  peri- 
evdium  in  the  ohest  ;  the  aiachnoid  membrane  in  the  craniam  and  vert«- 
bral  canal  ;  and  the  tuuicft  Taginalis  BurrounJiog  endi  of  the  testicles 
within  the  scrotum.  , 

Farm  and  ariangtmint. — In  all  these  caaes  tho  serous  membrane  has  the 
fonn  of  a  cloietl  sac,  oue  part  of  which  is  upptied  tu  tho  walls  of  tho  cavity 
which  it  lines,  the  paritlal  portion  ;  vrhilst  the  other  is  reflected  over  the 
RuiTnce  of  the  organ  or  organs  conta.itied  in  the  cavity,  and  ia  therefore 
luiiiied  the  rtfiecttd  or  vUctral  portion  of  tho  roombrano.  Hence  the  viaoer» 
ill  luch  cavities  are  not  contained  within  the  sao  of  the  serous  membrane, 
tnit  we  really  placed  behind  or  outalUe  of  it  ;  merely  pushing  innards,  as 
it  wrere,  the  part  of  the  membrane  which  immeilintely  covens  them,  some 
MgkDi  receiving  in  this  way  a  complete,  and  otbera  but  a  partial  and  some- 
timei  very  scanty  iuvoatmeot. 

In  passing  from  one  part  to  another,  the  membrane  frequently  furaiB 
folds  which  in  general  receive  the  appellation  of  ligaments,  as,  for  eiompli!, 
the  folds  of  purtlontcum  passing  between  the  liver  and  the  parietes  of  the 
abdomen,  but  which  are  sometimes  designated  by  special  names,  as  in  the 
instances  of  the  mesentery,  meso-colon,  and  omcatvim. 

The  peritomeiiu),  in  the  female  sex,  ia  an  exception  to  the  rule  that 
leroiii  membrauea  nre  perfectly  closed  sacs,  inasmtich  as  it  has  two 
openings  by  which  the  Fallopian  tuLiM  communicate  with  ita  carity, 

A  aeronB  membrane  sometimes  linen  a  fibrous  membrane,  as  where  the 
mduKrid  liitei  the  dura  mater,  or  where  the  uiroas  layer  of  the  peri- 
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carJium  adHorea  to  its  outer  or  QbroUH  part.     Suck  a  oombination  u  often 
name^l  ^  JibroecroHs  nciabraiie. 

The  inner  Burfaco  of  a  serous  laoiDbnuio  ia  froo,  amooth,  and  polished  ; 
and,  ns  would  occur  with  an  empty  bladder,  the  inner  surface  of  one  part 
of  tbo  sac  is  applied  to  the  correapDDdiii({  surface  of  some  other  part ;  a 
small  liuautity  of  fluid,  usually  not  more  thaa  merely  moistens  tie  con- 
tiguoua  surfacoa,  beiiji;  interposed.  The  parts  situated  iu  a  cavity  lined  by 
serous  membmuc  con  thus  glide  easily  Bgainet  Ita  pnrictes  or  upon  each 
other,  and  thoir  motion  is  rendered  smeotber  by'the  lubricating  fluid. 

The  outer  surfaco  most  commonly  adheres  to  the  parts  wluch  it  lines  or 
covers,  the  connection  being  offoctod  by  means  of  areolar  tissue,  named 
therefore  "cubserous,"  which,  when  the  membraue  is  detached,  givea  to  ita 
outer  and  previously  adherent  surface  a  flocculent  aspect.  The  degree  of 
firmueBs  of  the  connection  is  very  yarioua  :  in  some  parts,  the  membrane 
can  scarce  be  separated  ;  in  othcm,  its  attai^hment  is  so  lax  as  to  peruiit  of 
easy  displacement.  The  latter  is  tlie  case  in  the  neighbourhood  of  the 
openings  through  wliich  abdominal  bcrniio  pass,  and  accordingly  when  such 
protrusions  of  the  viscera  happen  to  take  place,  they  usually  push  the  peri- 
toneum before  them  in  form  of  a  hernial  sac. 

The  vipcetal  portion  of  the  arachnoid  mombrano  ia  in  some  meosoro  on 
cicpptioD  to  the  rule  of  the  outer  surface  being  everywhere  adherent  ;  for  iu 
tiio  greater  part  of  ita  extent,  it  is  thrown  loosely  round  the  parts  which  it 
covers,  a  few  fine  fibrous  bands  being  the  foIo  bond  of  connection  ;  and  a 
•luantity  of  pellucid  fiuid  is  interposed,  especially  iu  the  vertebral  canal  nud 
base  of  the  cranium,  between  the  arachnoid  and  the  pia  mater,  which  ia  the 
membrane  immediately  investing  the  braiu  and  spinal  cord. 

*7(i(cl«rB  i»id  proptiiUi. — Serous  membranes  are  thin  and  transparent,  so 
that  the  colour  of  subjacent  parts  shines  through  them.  They  are  tolerably 
strong,  with  a  moderate  degree  of  exteuaibility  and  elasticity.  They  con- 
sist of,  1ft,  a  simple  layer  of  scaly  cpilhdiiim  already  described  and  figured 
(lig.  XX.),  which,  however,  is  in  part  ciliated  on  the  serous  membrane 
lining  the  ventricles  of  the  braui  and  central  canal  of  the  spinal  cord.  2ndly, 
lhe^6roiif  layer.  This  consists  of  fine  but  dense  areolar  connective  tissue, 
whichi9,aBUSual,madeup]of  bundles  of  white  filaments  mixed  with  fine  elastic 
fibres  ;  the  former,  when  tliere  are  two  or  more  strata,  take  a  different  direc- 
tion in  the  different  planes  ;  the  latter  unite  into  a  network,  and,  iu  many 
serous  membranes,  as  remarked  by  Heule,  are  priucipully  collected  into  a 
reticular  layer  at  the  surface,  immediately  beneath  the  epithelium.  The 
coiiBtiluent  connective  tissue  of  the  serous  meiubraae  is  of  course  oonttnuous 
with  the  usually  more  lax  tubierous  areolar  tiitui  connecting  the  mem- 
brane to  the  subjacent  parts.  Whore  the  arachnoid  roembrone  lines  the 
dura  mater,  and  possibly  kIfo  in  aomo  other  coses,  the  fibrous  layer 
usually  belongiug  to  the  serous  membrane  ia  wanting,  its  place  being  aup- 
plied  by  the  fibrous  membrane  beneath,  on  which  the  epithelium  la  iiuine- 
djntcly  nptilicd. 

Blood-vesicls  ending  in  a  ciipilLiry  network  with  comparatively  wide  meahoa 
l)crvailo  the  subserous  tissue  and  the  tissue  of  the  serous  membrane.  Plex- 
uses of  lymphatics  also  exist  iu  the  aubaorous  tissue,  but  not  under  every 
part  of  tbo  membrane  ;  in  the  costal  pleura,  for  example,  the  lymphatics  are 
confined  to  the  ports  which  cover  the  intercostal  and  stcruo-costal  muscles. 
When  present  the  lymphatics  extend  in  form  of  flue  superficial  plexutes 
through  the  fibrous  layer  of  tbu  membrjme  to  its  surfaoe,  ioimediutely 
beneath  the  epitliolium  (Dybkowski),  and  may  then  open  into  the  serous 
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cftrily  hf  ooftninble  kpertoraB,  m  klreadf  itated.  Fine  nerroiu  fibrei, 
with  nervft-oella  ia  tome  pkoes,  have  been  deioribed  by  several  uutomiata, 
in  or  immadiAtaljr  beneath  the  Mrons  membruieB  of  variouH  regiona  ;  neveiv 
thelwa  it  wonld  teem,  that  when  in  a  healthy  (condition  these  membnnea 
poBMn  little  or  no  senubilitj ;  thejr  are  altogether  devoid  of  vital  contmctilitjr. 

Ihiid. — The  Internal  niTbcG  of  Beroui  cavitici  1b  mobtened  and  Inbrlcated  with  a 
tnniparent  and  nearly  colourlesa  fluid,  which  in  health  eiiiU  only  in  a  very  iinall 
qnanUty.  Thij  floid,  which  ii  danbtlesa  derired  from  the  blood-vegseU  at  the  mem- 
brane,  ha<  been  cammonly  represented  as  similar  in  constitDtion  to  the  Eerum  of  the 
blood.  Bot  it  WM  long  iiaca  remarked  b;  HewBan  (^nd  a  elmilsr  opinion  seemi  to 
have  been  held  by  Haller  and  Monro),  thit  the  flnid  obtained  from  the  leroas  OTittea 
ef  recently-killed  animals  coignlaleB  spootaneotuly,  and  thos  reieniblcq  the  lymph  of 
the  lymphatie  veieeli,  and.  we  may  add,  the  llqnor  ungninis  or  pla«ma  of  the  blood, 
the  MtgnlaUon  being,  of  coorae,  dae  to  the  preaeoca  of  fibrin,  or  of  iu  two  con- 
■titnenta  fibrinogen  and  globnlin.  Hewson,  who  regarded  the  Said  as  lymph, 
fonnd  that  the  coagolabillly  diminished  as  the  qnaatity  iaeressed.  In  confirmation  of 
Hewwn'a  ttatemeat,  1  may  mention  that  I  have  always  fonnd  the  flnid  obtained  from 
tlie  peritoneal  cavity  of  rabbits  to  coagaUte  Bpontaaeonjly  in  a  greater  or  less  degree. 
HewMn  msde  his  obserralions  on  the  fluid  of  the  peritaneeum,  plenra,  and  pericardium, 
in  varioni  animala,  viz.,  bullocks,  dogs,  geese,  and  nbbita.* 

When  the  flnid  gathert  innnitsaal  quantityasindrop^ea,  it  rarely  coagnlatet  ipon- 
taneotttly  on  being  let  out;  but  will  often  yield  a  coagulum  on  the  addition  of  globnlin 
u  already  stated  (page  xxxviii,).  From  this  it  may  be  inferred  that  flbrinogen  1> 
present,  bat  not  the  globalin  (fibri  no-pi  as  tin)  requisite  to  generate  Gbrin. 

The  identity  in  character  of  the  fluid  of  scrooa  cavities  and  the  lymph  plasma  i*,  it 
need  seanely  be  remarked,  in  keeping  with  the  notion  of  their  being  great  lymph- 
■pacei  in  open  connection  with  tymphalie  vessels.  But  this  view  is  quite  reconcilable 
irith  the  mechanical  purpose  commonly  ascribed  to  these  membranea,  of  lubricating 
•ai  beiUtating  the  movement  of  mutually  opposed  surfaces. 

Vhen  a  serous  membrane  is  inflamed,  it  has  a  great  tendency  to  throw  out  coagn- 
kUe  lymph  (or  fibrlo)  and  serum,  the  two  constituents  of  the  blood-plasma,  the 
temer  chiefly  adhering  to  the  inner  sttrfBce  of  the  membrane,  whilst  the  latter 
Cathen  in  Its  cavity.  The  coagulable  lymph  spread  over  the  suriitce,  in  form  of  a 
"  blae  membrane,"  as  it  la  call^,  or  agglutinating  the  opposed  surfaces  of  the  serous 
MM  and  causing  adhesion,  becomes  pervaded  by  blood-vessels,  and  in  process  of  time 
eonverted  into  areolar  tissue. 

Breaches  of  continuit;  in  these  membranes  are  readily  repured,  and  the  new-formed 
portion  acquires  all  the  chantctera  of  the  original  tissue^ 

SYNOVIAL  MEMBRANES. 

Beeembling  seroQB  membranes  in  general  form  and  structure,  the  synovial 
membrauoe  are  distinguished  by  the  nature  of  the  aeoretion  which  lubricates 
their  anrface,  for  this  is  a  viscid  glairj  fluid  resembling  the  white  of  an  e^, 
and  thence  named  fynoeia. 

These  membranes  line  the  cavities  of  joints,  and  are  interposed  between 
moving  parts  in  certtun  other  situations  ;  being  in  all  cases  intended  to 
lessen  friction,  and  thereby  fooilitate  motion.  They  are  composed  of  a  scaly 
epithelinm,  which  may  oonaist  of  several  strata,  and  a  layer  of  dense 
areolar  tissue  pervaded  by  veasals  and  attached  by  tissue  of  the  same  kind 
to  the  parts  beneath. 

nke  different  synovial  membranes  of  the  body  are  referred  to  three  classes, 
vis.,  articular,  owicuior,  and  va^nal. 

1.  Articular  lynovial  (netn&ran««,  or  Synovial  capaUti  ofjoint».      These 

*  Sse  Haweon's  Works,  pobliihed  ij  the  Bjdenbam  ftoeitty,  p.  1S7,  with  some 
important remukiiu  notea xviiL  and  Ixiiii.,  by  ibt  editor,  Hr.  Qnlliver. 
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line   and  by  their  Bj-norial   lecretioa  lubrioftte  llie  cavitiei  of  the  diar- 

throdial  articuUtioDs,  that  ia,  those  articuletioiiB  in  vhieh  the  opposeil 
surfaces  gliJe  on  each  other.  In  theae  cases  the  mpmbrane  may  bo 
readily  seen  covering  internally  tbe  Burface  of  the  capsiiW  or  other 
ligaraeuts  vhich  bound  the  cavity  of  the  joint,  and  afibrding  alao  an 
inreatment  to  the  tetidous  or  ligaments  which  happen  to  pass  throagli 
the  articular  cavity,  as  in  tbe  inatsnce  of  the  long  tendon  of  the 
bicapa  muscle  iu  the  should  cr-joiot.  On  appronchitig  the  artionlar 
cnrtilagea  the  membrane  passes  over  their  margins,  and  becoming  much 
more  firmly  adherent,  terminates  after  advancing  but  n  little  nay  ou  tbeir 
RUrfdCe.  This,  aa  already  explained  (page  lisxiiL\  is  tbe  condition  in  tbe 
adult,  but  in  the  fcctus  the  membrane,  eloaely  adhering,  ia  continued  over 
the  whole  surface  of  the  cartilage,  so  that  it  would  aeem  to  become  oblilv- 
rated  or  ubgorbed  in  con^equeDce  of  pressure  or  frictioa  when  the  joint 
oomcB  to  be  exercised.  The  blood-vefsela  in  and  immediately  underneath  the 
membrane  are  auScieoily  manifest  in  moat  parts  of  the  joint.  Thej  advance 
but  a  little  way  upon  the  cartilages,  forming  a  vaacular  zone  round  the 
margin  of  each,  named  "circulus  artiouli  vaaculosua,"  in  which  they  end  by 
loops  of  vessels  dilated  at  the  bent  part  greatly  beyond  the  diameter  of 
ordinary  capillurieB.  In  tbe  fcetna,  according  to  Mr.  Toynbee,  these 
vessels,  like  the  membrane  itaelf,  advance  further  upon  the  GUiface  of  the 
cartilage. 

In  gCTeral  of  (he  jointa,  folds  of  the  ajnoviHl  memhrane,  often  containing  mora  or 
less  fal,  pass  aerors  the  cavity ;  tliea«  hare  been  called  Fyoovial  or  macoui  ligamenli. 
Other  prooeaBes  of  (lie  membrane  simply  project  into  the  cavity  at  various  poinU. 
These  are  very  generally  ticft  into  fringes  at  their  free  border,  upon  which  Ihcir  blood- 
VDSsels,  which  are  numerous,  are  dcneely  distributed.  Thoy  often  contain  lat,  and 
iLan,  when  of  tolerable  aiTC.  are  euffii^IcDtly  ofaviouB :  hut  many  of  them  arc  very  UDall 
and  Ineonflpicuou".  The  fringed  vascular  folds  of  the  synovial  membrane  were 
dcBcribcd,  by  Dr.  Clopton  Havers  (1001),  under  the  name  of  the  miieil'iijinuiii  glauda, 
anil  lie  regarded  them  aa  an  apparalan  for  Be<;rctiDg  synovia.  Suli)^qt>ciil  anatomists, 
nhile  admitting  (hul,  as  to  many  cxIeuBiona  of  llio  iccrctlng  nombrune,  Iheio  folds 
must  contribute  to  increaao  tha  aacrctlon,  have,  for  the  most  pari,  denied  (hem  the 
special  character  of  glands,  considering  tbem  rather  ia  (ho  liRht  ofa  mechanical  pra- 
vJEion  for  oecupjing  spaces  whicb  Koiild  otherwise  be  loft  void  in  the  motion  of  the 
joints,  and  tliis  vievr  ia  no  doubt  right  as  regards  the  larger,  fat-inclosing  fold^ 
Tbe  (mailer  and  lees  obvious  fringes  have,  however,  been  found,  on  Investigation  by 
Jlr.  Taine)-,  to  bo  moit  probably  Bccrcting  organs  as  originally  supposed  by  Havers. 
tir.  liainey  *  has  found  that  the  processes  in  question  exist  in  the  bur^ial  and  vaginal 
tjnovial  membranes  as  well  as  in  those  of  joinlB,  wherever,  in  short,  tynovia  is  secreted. 
He  slates  that  tlicir  bloodvessels  hnve  a  peculiar  convoluted  arrangemeal,  dilFering 
from  that  of  the  vesscla  of  fat,  and  that  the  epitbcliam  covering  them,  "  besides  in- 
closing Beparatel  J  each  packet  of  convoluted  vessels,  sends  off  from  each  tubular  sihcath 
secondary  processes  of  varlons  shapes,  into  which  no  blood-vefBOU  enter."  KOIUkcr, 
who  has  siuce  taken  up  the  inquiry,  al^o  finds  that  (ringed  membranes  exist  in  all 
Joints  and  aynovial  aheaths,  as  hcII  aa  in  most  eynovial  hnrso^i  and  that  they  consist 
of  vascular  tufU  of  the  synovial  membrane,  covered  by  epithelium,  and  now  and  then 
conlaining  fat  cells  and  more  rarely  i*olated  cartilage  cells.  He  also  ob»erved  the 
curious  "  non-vascular  secondary  processes,"  described  by  Mr.  itaincy.  the  larger  of 
nhieh,  he  says,  consist  orcbrcs  of  sreolar  tissue  in  the  centre,  sometime!  containing 
cartilage  cells,  and  a  covering  of  inegnlarly  thickened  cpilbcllum. 

2.  Vesicitlur  or  Banal  tynijvial  mrmhranct.  Synovial  hunrt.  Bursa  mueotit, 
— In  these  tho  membrane  has  the  form  of  a  iimple  sac,  interposed,  so  as  to 
prerent  friction,  between  two  aurfaces  which  move  upon  each  other.  Tbe  ej- 

*  Troceedinga  of  the  Eujal  Society;  May  Ttfa,  1S46. 
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dotmI  ho  in  lodi  cmm  U  flattened  and  bu  its  two  oppotite  udei  in  appoii- 
tion  hy  thelT  inner  ini&ce  which  ia  free  and  lubricated  with  ajnoTia,  wbiltt 
the  outer  amtaoe  ia  attached  by  areolar  tiaane  to  the  moving  parti  between 
which  the  (M  ia  placed.  Aa  in  the  eaae  of  articular  Rynovial  membranes, 
the  bmsal  membnuie  on  the  mbbing  snrfacea  natj  be,  at  parti,  obliteisted. 

In  ptunt  of  dtnation  the  buiue  may  be  either  deep-aented  or  lubentajieoTU. 
^w  fimuer  are  for  the  most  part  plawd  between  a  muftda  or  iti  tendon  and  a 
bonemtheexterior  ofajointilesa  commonly  between  two  mosclea  or  tendons  : 
certain  of  the  bnrMe  ntnated  in  the  neighbomhood  of  joints  not  nnfre- 
qnently  open  into  them.  The  mbcutaneooa  faurss  lie  immedintelj'  under  tho 
•kin,  and  are  found  in  variotlB  regions  of  the  bodf  interposed  between  the 
•kin  and  lome  firm  prominence  beneath  it.  The  large  bnrsa  sitoated  over 
th«  patella  is  a  well-known  example  of  this  oUu,  but  aimilar,  thongh 
amaller  bniue  are  found  also  over  the  olaoraiion,  the  malleoli,  the  knackles, 
and  Tarions  other  prominent  parts.  Tt  most,  however,  be  observed,  that, 
■laong  these  snbcntaneons  burue,  some  are  reckoned  which  do  not  always 
prMsnt  the  characters  of  true  ajnovial  sacs,  but  look  more  like  mere  recesses 
in  the  •nbcntaueons  areolar  tissue,  larger  and  more  defined  than  the  neigb- 
bonring  areolie,  but  still  not  bounded  by  an  evident  synovial  membrane. 
Tbeae  have  been  looked  on  aa  examples  of  less  developed  stmeture, 
forroing  a  transition  between  the  areolar  tisGue  and  perfect  synovial  mem- 
htmne. 

3,  Vaginal  Synovial  membrantt  or  Synoeial  ihtalht. — These  itre  intenJed 
to  fiudlitate  the  motion  of  tendons  aa  they  glide  in  the  fibrous  sheaths  which 
tund  them  down  against  the  bones  in  various  dtnations.  The  best-marked 
vxamplee  of  snch  fibrous  eheaths  are  to  be  seen  in  the  hand  and  foot,  and 
••paeially  on  the  palmar  aspect  of  the  digital  phalanges,  where  they  confine 
Um  long  tendons  of  the  fiezor  muscles.  In  such  instances  one  part  of  the 
qrnorial  membrane  forms  a  lining  to  the  osseo-fibrous  tnbe  in  which  the 
tendon  mns,  and  another  part  is  leflected  at  each  end  upon  the  tendon,  and 
aSbrds  it  a  dose  investment.  The  space  between  the  parietal  and  re- 
Jleeted  ptstions  of  the  membrane  ia  lubricated  with  synovia  and  crossed 
obliquely  by  one  or  more  folds  or  duplications  of  the  membrane,  in  some 
parts  inclosing  elastic  tissue.  These  are  named  "frtena,"  and. pass  from  one 
p«rt  of  the  membrane  to  the  other. 

^/novla. — As  atresdy  stated,  this  is  a  Tiscid  transparent  fluid ;  it  has  a  jellowiah 
or  faintly  reditleh  tint,  and  a  slightly  taline  taste.  Accordingto  Frerichs,  the  synoris 
of  the  ox  consists  of  91'S5  water,  056  macous  and  epithelium,  007  fat,  351  albamen 
and  eztractlrc  miller,  and  0-99  nits.  If  a  drop  of  synovial  fluid  is  eismined  micro- 
seopieslly,  it  is  fonnd  to  contain  (in  sddition  to  fat-molecules  and  epithelinm  celts) 
■BslU  grinnlar  corpi^scles,  bearing  a  close  resemblance  (o  the  psle  corpoKles  of  the 
blood.  It  ii  daabirnl  whether  theae  bodies  have  a  special  nature  and  purpose,  or 
whether  they  are  merely  trsnaitory  forms  of  epithelinm  psrticlet. 

MUCOUS  MEMBRANES. 

These  membranes,  unlike  the  serous,  line  internal  passages,  and  other 
cavities  which  open  on  the  surface  of  the  body,  aa  well  as  various  recesses, 
sinuses,  gland-ducts  and  receptacles  of  secretion,  which  open  into  such  pas- 
sagea.  They  are  habitually  subject  to  the  contact  of  foreign  substances 
introduced  into  the  body,  snch  aa  air  and  aliment,  or  of  various  secreted  or 
excreted  matters,  and  hence  their  surface  is  ooated  over  and  protected  by 
mucus,  a  fluid  of  a  more  consistent  and  tenacious  t^aracter  than  that  which 
moiatens  the  serous  membranes. 
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The  tnaeoDB  monbraaea  of  sevend  different  or  eTen  dUtMit  parts  &t«  eon- 
tinnous,  and,  with  certain  unimportnnt  reseiratioDB,  to  be  ftfterwvida  ei- 
plnineci,  they  amy  nil  be  reduced  to  two  great  Jifision*,  namely,  the  gartro- 
puhnoimr  y  and  3(11 1'foiin  nary.  The  former  covem  the  iniido  of  the  alimeu- 
tuy  uid  air  pasMigea  as  irell  as  the  less  con^idetable  csvitiet  comniuiiiotiiig 
with  thpin.  It  may  be  deicribed  as  ccmmendng  at  the  edges  of  the  lips  ami 
nostrila  whore  it  is  conlinnous  with  the  skiu,  and  procoediog  tbrongh  the 
nose  and  mouth  to  the  throat,  nhenc«  it  is  oontiaaed  throughout  th»  whole 
length  of  the  alimcntAry  cacal  to  tiie  tenninatioD  of  the  iutestioe,  there 
sgaiu  meetiug  the  skin,  and  also  along  the  windpipe  aod  ita  numerons 
ilivisioiis  as  far  an  the  air  cells  of  the  hings,  to  which  it  affords  a  lining. 
From  the  bom  the  roorobrane  may  be  caid  to  be  prolonged  ioto  the  laeh- 
rymal  passages,  extending  up  the  nasal  duct  into  the  lachrymal  sao  and  along 
the  lachiymal  canals  octil,  under  the  name  of  the  conjuuctiral  iDcmbrane, 
it  spreads  over  the  fore  part  of  the  eyeball  and  inaide  of  the  eyelids,  on  the 
edges  of  which  it  encounters  the  skin.  Other  offsets  from  the  nasal  part  of 
the  metnbrano  line  the  frontal,  ethmoidal^  sphenoidal  and  maxillary  sinuaes, 
and  from  the  upper  part  of  the  pharynic  a  prolongation  extends  on  each  sida 
along  the  Eustachian  tube  to  line  that  pasROge  and  the  tympanum  of  the  ear. 
Besides  these  there  are  offiJeis  from  the  alimontary  mambmnes  t<i  line  the 
lachrymal,  aslivary,  pnncreatio,  and  biliary  duct«,  and  the  goll-blndder.  The 
(feiiifo-iiriuiirij  membtauo  invests  tho  inside  of  the  uriwiry  bladder  and  thn 
whole  tract  of  the  urine  in  both  sexes,  from  the  interior  of  the  kidneys  to 
the  orifice  of  the  urethra,  also  the  seminal  ducts  and  veticlca  in  tha  malo, 
ftnd  the  vAgina,  utenis,  and  Fallopian  tubes  in  the  female. 

The  mucous  membranes  lining  tho  duets  of  the  mammary  gUnds, 
being  unconnected  with  either  of  the  above-mentioned  great  tracts,  have 
Bometimes  been  enumerated  as  a  third  divisioD,  and  the  number  might 
of  course  bti  multiplied,  were  we  separately  to  reckon  the  membranes  pro- 
longed from  tho  skin  into  the  ducts  of  the  numerous  little  glnnda  which 
open  on  the  surface  of  the  body. 

The  mucous  merabranea  are  attached  by  ono  surface  to  the  parts  which 
they  line  or  cover  by  means  of  areolar  tissue,  named  "  nibmucons,"  which 
ditTrrs  greatly  iu  quantity  as  well  as  in  consistency  in  different  parts.  The 
connection  is  in  some  cases  close  and  tirm,  as  iu  tho  cavity  of  the  nose 
«jid  ita  adjoining  sinuses  ;  iu  other  inatanoosj  especiiiUy  in  cavities  sub- 
ject to  frequent  variation  in  capacity,  like  the  gullet  and  stomach,  it  is  lax 
and  nllows  of  some  degree  of  shiftiTig  of  the  connected  surfaces.  In  such 
caFcs  as  the  loEt-mcntioued  tho  mucous  membrane  is  accorvlingiy  thrown 
into  folds  when  the  cavity  is  Dwrowed  by  contraction  of  the  extetiur 
coats  of  the  organ,  and  of  course  these  folili,  or  nigir,  as  they  are 
named,  are  effaced  by  distension.  But  in  certain  pnrts  the  mucous  mem- 
brane forma  pernmnent  folds,  not  capable  of  being  thus  tffaced,  which  pro- 
ject conspicuously  into  the  cavity  which  it  lines.  The  best-marked  exampla 
of  theje  is  presented  by  the  ralvnlir  coniiiceuta  seen  in  the  email  intestine. 
Thene,  aa  is  mora  fully  deectibed  iu  the  special  anatomy  of  the  intestines, 
arc  crescent- shaped  duplicaturea  of  the  membrane,  witli  connecting  aTeolaf 
tiiuuo  between  thotr  Inminie,  which  are  placed  transversely  and  follow  ono 
another  at  very  short  intervals  along  a  great  part  of  the  intestinal  tract. 
Tho  chief  purpose  of  the  valvulne  coniiiTeiitps  is  doubtless  to  increase  tho 
surfneo  of  tho  absorbing  mucous  membrane  within  tho  cavity,  and  it  hns 
also  been  supposed  that  they  servo  mechanically  to  delay  the  olimentaty 
mass  in  its  progress  downwards.       A  mechanical  ofBce  has  also  been  aa- 
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signed  to  a  aeriw  of  oblique  TolHa  of  a  Binilar  peraunent  kind,   though 
on  *  oiMller  swle,  which  flxist  vitbiu  the  oyttia  dact. 

Phi/tival  proiierlifs.  —  la  moat  Hituntions  the  macoiu  membrntiea  are 
aearlj'  opaque  or  bat  Hlightly  trmislucenL  They  poateu  no  gro&t  degtes 
of  temcity  and  but  little  eluticitjr,  and  hoDoa  are  readily  torn  bj  a  mo- 
doimte  force.  As  to  colour,  tbef  caoDot  be  uud  iatriDUCally  to  bave  luiy, 
■nd  Thea  pertectiy  deprived  of  blood  tbej  acoordingly  appear  white  or  at 
■noat  lomewhat  grej.  The  reduesa  which  they  cooimoDly  eihibit  during 
life,  and  retiun  in  greatur  or  less  degree  in  various  parts  after  death,  ia 
line  to  the  blood  contained  in  their  vessels,  although  it  is  true  that  after 
deccrmpOBitioD  baa  act  in,  the  red  nutter  of  the  blood,  becoming  diuwlvud, 
banaiidee  through  the  coats  of  the  vessels,  and  gives  a  genoral  red  tinge  to 
the  rest  of  tbe  tUaue.  The  d^ree  of  redness  exhibited  by  the  muootis  mem- 
branes after  death  is  grenter  in  the  fcetus  and  iu&nt  than  iu  the  oilult.  It 
ia  greater  too  in  eertaiu  situations  ;  that,  of  the  rlifTarent  parts  of  the 
alimentary  canal,  it  ia  moat  marked  in  the  Btomnch,  pharynx,  atnl  rectum. 
Again,  the  intensity  of  the  tint,  aa  well  aa  its  extent,  is  iofluenoeU  by  eir- 
eumstances  accompaiiying  or  immedintely  pret'eding  death.  Thus  the  state 
of  infiammation,  or  tbe  locftl  application  uf  etimuli  to  the  membrane,  such  aa 
irritant  poiaoDS,  or  even  food  in  the  Btomaeh,  is  apt  to  produce  iitcreased 
redneaa  ;  and  all  the  mucous  membranes  ara  liable  to  be  congested  with 
blood  and  auffnaed  with  redness  when  death  is  immediately  preceded  by 
obatnietion  to  the  circulation,  aa  in  oaaes  of  Mphyxia,  and  iu  many  disoaiei 

the  heart. 

iStn(fhir«. — A  mucous  membrane  is  oompoaed  of  the  roriiim  and  tjiilJic- 

in*.     Tbe  tpithilivm  covers  the  surface,  and  has  already  been  Joaeribed 

iSL,  tt  *qq.).     The  membrane  which  remains  after  removal  of  the  epi- 

inm   is   named   tbe  corium,   as   in  tbe  analogous  instance  of  tbe  true 

ITie  oorium  may  bo  said  to  consiat  ot  a  jil'ro-ciueatiir  layer,  of  vari- 

ile   thickness,   bounilod    auperSoially  or   noit  the  epithelium   by  an    ex- 

mely  fine  transparent  lamella,  named  biuement  membrane  by  Bowman, 
and  prinary  nwrnftrane,  limitlTy  membrane,  and  ninnlirana  propivi  by 
others  who  have  described  it.  It  must  be  eiplainad,  however,  that  these 
two  oon'titueuts  of  the  corium  cannot  ia  all  situations  be  aeparalod  from 
each  other,  nor  indea'I  can  the  presence  of  both  be  proved  by  actual  deraon- 
ttratioo  in  all  parta  of  the  mucous  membranes. 

Tbe  boMtMnl  mtmbranf  is  best  seen  in  parts  where  the  muoona  membrane 
is  raiacd  into  viiloua  prooesees  or  where  it  forms  secreting  crypts  or  minute 
glanduUr  receasea,  such  as  those  which  abound  in  the  stomach  and  intes- 
tinal canaL  On  teaaing  out  a  jiortion  of  the  gastric  or  ititestinal  mucous 
membrano  under  tbe  microscope,  some  of  the  tubular  glands  are  here  and 
diacovered  which  are  tolerably  well  cleared  from  the  unrrouiidiug 
iQe,  and  their  pariet«a  are  seen  to  be  formed  of  a  thin  pellucid  Sim, 
which  is  detached  from  the  adjoining  Gbro-vascular  layer,  the  epithelium 
perhaps  still  remaining  in  the  inaide  of  the  tube  or  having  escaped,  as  tho 
ease  may  be.  The  fine  film  referred  to  is  tbe  ba«em«nt  membrane.  It  may 
by  careful  aearob  be  seen  too  on  the  part  of  the  corium  sitnated  between 
the  Ofifioe*  of  the  glands,  and  on  the  villi,  when  the  epithelium  is  detached, 
^though  it  cannot  be  there  separated  from  tbe  vascular  layer.  In  these 
parta  it  manifestly  forma  a  auperlicial  boundary  to  the  oorium,  passing 
aontinuoualy  over  ita  eminences  and  into  its  recesses,  defining  its  surface, 
and  anpporting  the  epithelium.  In  other  parts  where  villi  and  tubular 
glandi  mrt  wanbng,  and  especially  where  tbe  mncoua  mambntne,  mora 
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simply  arrangeil,  preaentB  an  even  surfaoe,  as  in  the  tympanum  and  nsiwl 
BinuaeB,  the  bosemeDt  membrane  ia  abseDt,  at  least  uot  demonstrated.      In 
Buch  sitiistiouB  it  muy  possibly  have  originally  eiisted  na  a  conalitucnt  of 
the  ooiium,  luid  have  boDU  oblitiirated  or  rendered  iunouBptcuous  iii  cotia^^H 
quence  of  subsequent  modilicaUouH.  ^| 

The  basemant  membraae,  as  already  said,  forms  the  peripheral  boundary 
of  Ihfl  eorium  ;  it  is  in  immediale  connection  with  the  epithelium.  By  its 
under  surface  it  more  or  less  cloaely  adjoins  the  BbrO'Vasciilar  layer.  The 
ToBBels  of  the  latter  advance  cloae  up  to  the  basement  membrane,  but  uo- 
where  penetrate  it ;  the  delicate  film  of  which  it  consists  is  indeed  wholly 
extra-vaualur.  In  structure  the  membrane  in  question  seema  perfectly 
homogeneouH,  but  marks  resembling  the  nuclei  of  epithelium  c«Ui  are  some- 
times seen  dLtposod  evenly  over  its  surface,  and  some  observers,  conaidetiog 
these  as  forming  an  integrant  part  of  the  membrane,  have  looked  on  tfaem 
■a  so  many  reproductive  centres  from  which  new  epithelium  particles  are 
generated,  Mr.  Bowman,  on  the  other  hand,  coiiaiders  these  objects  ai 
nuclei  belonging  to  the  undermost  and  as  it  were  nascent  epithelium  cells, 
which  have  remuned  adherent  lf>  the  really  simple  basement  membrane. 

The  Jibro-iiasc\dar  laytr  of  the  eorium  is  ccmposed  of  vessels  both  twigni- 
foTOUH  and  lymphatic,  with  fibres  of  conneotire  tissue,  and,  in  many  parts, 
of  non. striated  muscular  tifsue,  Tariously  disposed.  The  nerves  also  which 
belong  to  the  mucous  membrane  are  distributed  in  this  part  of  its  structure. 

The  vessels  exist  nnivetsally  iu  mucous  membrauea,  except  in  that  which 
covers  the  anterior  surface  of  the  cornea  ;  there  the  epithelium  and  base- 
ment membrane  are  present,  but,  in  the  adult,  no  Tesiola  except  at  the 
border.  Elsewhere  the  branches  of  the  arteries  and  veins,  dividing  in  the 
submucous  tissue,  send  smaller  branches  into  the  cerium,  wtiich  at  length 
form  a  network  of  capillaries  iu  the  fibre- vascular  layer.  This  oapillary 
network  lies  immediately  beneath  the  epithelium,  or  the  basement  mem- 
brane wlieu  this  is  present,  advancing  with  that  membrane  into  the  vUli 
and  papillie  to  be  presently  deecribed,  and  surrounding  the  tubes  and  other 
glandular  recesses,  into  which  it  is  hollowed.  The  lymphatics  also  fonu 
networks,  which  communicate  with  plexuses  of  larger  vessels  in  the  aub- 
mucons  tissue  ;  their  arrangement  generally,  as  well  as  in  the  TiUi,  iut 
been  already  noticed.  I 

The  fibres  of  oonoective  tissue  which  enter  into  the  formation  of  the  eorium 
are  both  the  white  aud  the  elastic.  The  former  are  arranged  in  interladog 
bundles,  the  elastic  commonly  in  networks  ;  but  the  amount  of  both  is  very 
different  in  different  parts.  Id  some  situations,  as  in  the  gullet,  windpipe 
bladder,  and  vagina,  the  connective  tissue  is  abundant,  and  eite&da 
throughout  the  whole  thickness  of  the  fibro-vasciilar  layer,  forming  a  oon- 
tiuuous  and  tolerably  coapact  web,  and  rendering  the  mucous  membnne  ef 
those  ports  comparatively  stout  and  tough.  Id  the  stomach  and  inteatinea, 
on  the  other  hand,  where  the  membrane  is  more  complex,  and  at  the  aame 
time  weaker  in  structaro,  the  elastic  fibres  are  wanting  and  the  wbit«  coo- 
neotive  tissue  is  in  small  proportion  ;  its  principal  bundles  follow  and  sup- 
port the  blood-vessels,  deserting,  however,  their  finer  and  finest  braachel 
which  lie  neit  the  basement  membrane  ;  and  aocordiogly  there  exists,  for 
some  depth  below  this  membrane,  a  stratum  of  the  eorium  in  whidi  rery 
few  if  any  filaments  of  the  common  areolar  tissue  are  seen.  In  tliis  stistum 
of  the  gastroenteric  muoous  membrane,  the  tubular  glands  with  their 
lining  epithelium  are  set,  and  between  and  around  them  the  numerous 
aangniferoiu  capillaries  and  lymphatio  vessels  are  distributed  ;  but  the  sub- 
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o(  the  mambnuie  in  whioh  these  puis  lie  in  ooiutriicted  of  the  vtaiety 
aouaeclive  tisauo  known  an  c; toganoiis  or  reUrorm  (p.  liiii,  6g.  ^ixvitL), 
hich  ii  focmei!  of  mmilied  and  reticutnrly  coiioectud  oorpuaclei,  with  or 
thout  uuvlei  psisiftoDt   at   tliu  points  whenoe   the  branohM  divarimte ; 
ill  tb«  meiibe*  of  this  liasDa  ia  oon- 
toined  a   profuHion  of  granular  biidies 
^^^ving  kll  the  oharactdn  of  pule  Uood- 
^^k  Ijmph-oorpiucle*.      This   structure 
^^Rflg.  cri. ),  which  preTaila  is  the  mucous 
^^bembrone   of  the   Btoinach  uid   iotes- 
I^^Unea,  both  large  and   small,   ia  some- 
times uAmcMl  l*iiiiphoid   lia.iiie  from   ita 
^BRsembUtiM   to   the  iuterior  tisauii   of 
^HHie    lyotphatic    glands    and    of    other 
t)odiei    belonging    to    or   supposed    to 

belong  to   the   lymphatic  »yBt«m,  and 

^■ppecially  those  known  as  tbu  solitirj' 
^^^lid  ayniinated  glands  of  the  alimeii- 
taiy  QiuciDua  mouibratiB.  The  titaue 
fiprmiag  the  laat-namcid  bodies,  indeed, 
U  often  continuous  with  the  lymphoid 
tissue  iu  their  vicinity.  The  deepest 
ia;er  of  the  alimontoiy  miicoui  mpm- 
le,  from  the  conunencement  of  the 
downwards,  is  formed 
;baut  bj  non-striated  mu^cnlor 
I,  ■Did  is  named  niuii^u/ani  mucottc 
lies  next  to  the  submucous  tissue, 
oontists  of  bundles  running  in 
Baay  parts  both  longitudinally  aiid 
QTculaily,  in  othan  in  one  of  these 
dinotiona  only.  ProloDgations  from  it 
pM*  up  between  the  glauds  to  be  distributed  in  the  vilL', 

The  free  surface  of  the  mucous  membranes  is  in  some  parti  plain,  but  in 
otbers  is  beset  with  little  eminences  named  papillaa  and  villi.  The  paiiillir, 
•n  iieat  seen  on  the  tongue  ;  they  ate  small  processes  of  the  corium,  mostly 
of  k  oonical  or  aylindricol  6giire,  oontaining  blood- vesflola  and  norvea,  and 
«OTM«d  with  epithelium.  Some  are  unoll  aud  aimple,  othcn  larger  and 
cooiponnd  or  cleft  iuto  secondary  papilUa  They  serve  various  purposes  ; 
BOdw  of  them  no  doubt  minister  to  the  sensea  of  tadto  and  touch,  many 
^ipear  to  have  chieSjr  n  meohanical  office,  while  others  would  seem  intended 
to  ^re  greater  extensiou  to  the  surface  of  the  oorium  for  the  production  of 
K  thick  coating  of  epithelium.  The  rtfli  are  most  fully  developed  on  the 
naeouB  coat  of  the  small  intestines.  Being  set  close  together  like  the  pile 
or  nap  of  cloth,  they  give  to  the  parts  of  the  membraue  which  they  cover 
Ihe  aspect  usually  denominated  "viltoua."  They  are  in  reality  little 
olevations  or  prooesoea  of  the  superQcisl  part  of  the  corium,  covered  with 
Opithelinm,  and  containing  blood-ressols  and  lucteals,  which  are  thus  favour- 
•bljr  dispoaod  for  absorbing  nutrient  matters  from  the  inteatiue.  The  more 
datoiled  dwoription  of  the  papillai  and  villi  belongs  to  the  special  anatomy 
of  th«  parts  where  they  occur. 

In  Mme  few  portions  of  the  mucous  membrane  the  surface  is  marked 
«iili  fine  ridgea  which  intersect  each  other  in  a  retioulai  manner,  and  thus 

o  2 


Fit,  CVJ,  —  LrnpHini  or  ErrirosK 
TiMUB  or  TUs  IxTUTrsu.  Utroooi 
Mehbkiks  di  tiik  SiiESp(rroiD  Prsj). 
MiomrjEi'  400  DLUiErsss. 

CroOfl  ■ecti<ni  of  jk  muD  fragmeDt  of 
tlio  Tuucooi  membrane,  iurlqitmg  one 
entire  crypt  a!  LitrbvrkUhti  and  parts  uf 
several  olliers  ;  a,  ciiTitjr  of  the  tabalar 
glaiiLl^  or  <Tjpts  :  b,  4jpfl  of  Lhc  linjog 
Biiittitlinl  Milt;  e.  tbe  If mjihoiil  nr  tiiti- 
forui  Bpacet,  dI  which  lome  sre  emptjr, 
■Dij  cllien  occupied  b;  Ijmph-cells  as 
atii. 
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Fig.   CVri.  "Pl.RTlP.lN   OP   My- 
mVi      MtHaKlNK     or      TUB 

Stomach,  8l.tniiTi.t  ii*o. 
KTriED.  Tbe  lUveiilitr  piu 
an  J  ■  Dial  I  orificea  of  the 
tabaUr  glnuda  ore  mea 
(arierBckEr). 


incloBa  larger  and  snialler  poljgODal  pits  or  recuasss.  This  peeuliu  cha- 
racter of  the  Burface  of  the  mombrane,  which  might  be  called  "  olveolnr," 
is  auen  very  diatiDclly  in  the  gall-blaJJor,  anil  on  n  finer  scale  in  the  veai- 
ouleo  wmiiialos  ;  Blill  more  tuinuto  alveoUr  receasea  with  interveniDg  riJge* 
may  be  discovered  with  u  lens  on  the  mucoua  moimbraiie  of  the  stomaah 
(fig.  OVIL). 

Glands  of  muemu  mtmbraiut. — Hanr,  indeed 
moat,  of  the  glands  of  the  body  pour  their 
seoretiona  into  the  great  pasaagea  liued  by 
mucous  membranes  ;  but  there  are  certain 
small  gtoiiJs  which  may  bo  enid  to  belong  to 
the  momhruuc  itself,  inaamnch  as  they  aie 
found  ill  niimbera  over  large  tracts  of  that  mem- 
hrauD,  and  yield  mucus,  or  special  secretioni 
known  to  be  derived  from  particular  portions  of 
the  membrane.  Omitting  local  peculiarities  the 
glands  referred  to  may  be  desoiibed  as  of  three 
kinds,  viz.  ; — 

1.  T'lhtitar  glniids. — These  are  minute  tubs* 
formed  by  recessei  or  invenioDH  of  the  base- 
ment membrane,  and  lined  with  epithelium. 
They  are  o«iiaHy  placed  perpendicularly  to  the 
surface,  an^  often  very  close  together,  and 
they  constitnte  the  chief  substnnce  of  the  mucons  mombrane  in  thoaa 
parts  where  they  abound,  its  apparent  thtckuosa  depending  on  the  length 
of  the  tubes,  which  ditTers  considerably  in  different  regions.  The  tube* 
open  by  one  end  on  the  surface  ;  the  otiier  end  is  cloiod,  and  ia  either 
simple  or  loculated,  or  even  cleft  into  two  or  more  branches.  The  tubular 
glaiida  are  abundant  in  the  fitoniach,  and  in  the  small  and  Urge  intestines, 
where  they  are  ODmparativt.-ly  ehort  and  known  aa  the  crypts  of  Lieber- 
kUhu.  They  exist  also  in  conaidurable  numbers  in  the  mucous  ineDtbtaiM 
of  the  titerUB, 

2,  Small  compovTid  glandt. — Under  this  head  are  here  comprehended 
minute  but  still  true  compoiiml  glands  of  the  racemose  kind,  with  aiiigla 
branched  ducts  of  various  lengths,  which  open  on  different  parts  of  the 
membrane.  Nunibera  of  these,  yielding  a  miicoua  secretion,  open  iitto  tbe 
mouth  and  windpipe.  They  have  the  appearance  of  small  solid  boilies, 
often  of  a  flattened  lenticular  form,  but  varying  much  both  in  shape  and 
aiwj,  and  placed  at  different  depths  below  the  mucous  membrane  ou  which 
their  liucts  open.  The  glands  of  Branuer,  wliich  form  a  dense  layer  in  tba 
commencing  part  of  the  duodenum,  are  of  thia  kind. 

3.  Sulitanj  and  agminaced  i}laii.ds,  conglobate  gluiuU  (Henle),  /otiietibr 
glaiidi  (KoUiker). — Found  in  various  parts  of  the  alimentary  mucona  nam- 
brane,  also  in  the  palpebral  ooujunotivo.  They  may  bo  single  (n^titary 
gtaiuU),  or  in  patches  (agmhiattd  gluiidg).  Their  structure  is  well  known, 
but,  although  they  are  called  glnutls,  their  function  is  still  entgmaticaL 
They  are  small  sacs  reaching  down  into  the  submucous  tiasue,  closed  anil 
Gorered  above  by  the  mucous  membrane.  Within  is  fine  retiform  tissue, 
supporting  radiating  blood-capillaries,  with  bodies  like  lymph-oor- 
puiclos  in  the  mi^siies,  and  communicating  with  a  simdar  tissue  (lymphoid 
tissue)  diffused  in  the  ailjaoent  part  of  the  membrane  ;  for,  although  they 
do  not  open  on  the  surface,  their  reticular  capsule  rarely  forma  a  pertot 
inelosure.      Several  of  these  saccules  are  soiuetiinos  placed  round  a  r«oea  of 
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tlie  tniicoua  membraae  vliich  opeoB  oo  the  lurboe,  and  which  ma]r  be 
bimple,  as  in  curtaia  gluuls  at  the  root  of  the  toupie  nad  in  the  pharTiit, 
or  complex  uiil  multilociilar,  as  in  the  tousile. 
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f>n  the  hjpolboia  tliat  these  bodlei  .ire  renlly  secreting  gliinihi.  it  ha*  liecn  pre- 
metl  llut  ihey  nre  occsiionallv  opeaed  b;  dehiscence  foi  the  itiKharge  of  thsir 
it«nta.  According  to  analher  TJev  ther  are  dependenciea  of  the  Ivmjihatic  eyBlein, 
there  are  Tarioas  aoalogiei  and  indieatiana  of  re)atii>iishi|)  which  miglit  lie 
addaced  in  faronr  of  this  opinion.  On  the  oClier  hand,  it  it  not  easy  to  eoe  vliat 
special  coDnecCion  there  can  be  between  tbc  lympliatic  «yatem  and  Ibe  colleclioni 
of  these  bodice  at  the  root  of  the  lont;ue  and  in  the  tonidli,  where,  indeed,  their 
preKDce  i»  more  recoDcileablc  with  Ihe  QoLioa  of  their  being  aecretiag  ai^os ;  in 
short,  it  moat  be  coafesaed  that  the  quetlion  aa  to  their  fanotlon  hw  atill  to  be 
answered. 

X'ervtt. — The  nmcous  membraDea  are  aupplieil  with  nerves,  and  endowed 
rith  senaibilitf  ;  but  tho  proportion  of  uerres  which  they  receive,  aa  well 
aa  the  degree  of  eenaibilitj  which  they  poaaeas,  differs  very  greatly  in 
diSoreut  part?.  Ai  to  the  mode  of  diHtributiou  and  tonnination  of  their 
nervea,  there  is  nothiug  to  bo  said  beyond  what  luu  been  aJready  stated  in 
treating  of  the  nerves  in  genend. 

Strrelinn. — ilucua  IB  a  more  or  leu  viseid,  (ranapareut,  or  alighHy  tarbid  fluid,  of 
Tariabte  conaiilenc?.  It  i>  tomowhat  bcavtcr  than  water,  though  cipectoratcd  mucua 
n  genenitly  pKTcmed  Eram  linking  in  that  liquid  by  enlangled  air-bublilea.  Examined 
wilh  the  micToacape,  H  U  foiind  Co  eonaiat  of  a  Qaid,  copiaining  solid  partlclea  of 
Tariona  kind:,  viz.,  1.  Epitheliam-paTticlea  detached  by  desrgaamatiDn  ;  2,  tlucus- 
elta,  whith  are  bodies  reacmhling  ranch  the  pale  coqiusclea  of  tbo  blood ; 
,  Oiinalca  and  mal(»ulea  ocoaaionnll}'.  The  viscidity  of  mneus  dependa  on  Ihe 
qaid  pari,  which  coDlainn  a  peculiar  «ubatnnce,  Damed  by  tho  cbemiats  niiiciH. 
bU  Ingredient  i>  preoipilaled  and  the  mueu&  rendered  turbid  by  the  addition  of 
aid  or  u  weak  acid,  but  it  may  be  jiartlr  redisnolved  in  an  eicera  of  water,  and 
Qplcti:!}'  BO  in  a  ilrong  acid.  Tbia  mucin  it  soluble  in  alkaliea,  and  lu  acid 
BlatioDS  are  aot  gircdpiuted  by  fcrrocyanide  of  poUfuinm.  Little  ean.  of  caune, 
I  expected  from  a  chemical  anslysii  of  a  betcroKcncoa)  and  inseparable  mixture  of 
ilid  particles  with  a  liiiuid  solution,  tu-^h  an  we  find  in  mucus,  which  Is,  moreover, 
■bjecc  10  dilTerciicu  of  quality  according  to  tbo  part  of  the  mucous  membrane  whence 
I  ia  derived.  Examined  ttiua  in  the  gross,  however.  Ihe  nasal  mucua  has  been  fouDd 
to  jieM  waler,  mucin,  aleohol-exlraet  with  alkaline  lactates,  water-extract  wilh  traeea 
of  albumen  and  a  phosphate,  chloridcii  of  sodium  and  potasslom,  aud  aoda.  Fat  has 
been  oblained  by  snalynis  of  putmonai^'  mucud,  reputed  healthy. 

Jttgrnrrulion.—'Fhe  rcparatory  proccu  ia  active  in  the  macoua  membranei. 
Breachea  of  continuity  occasioned  by  sloughing,  ulccralion,  or  other  cansea,  readily 
beal.  The  «t«p«  of  the  proceaa  hate  beon  examined  with  most  care  in  the  healing  of 
uImis  of  the  large  intestine,  and  In  auch  cases  it  han  been  found  that  the  rsauRing 
oealrix  becomes  covered  with  epitbclinm,  bot  tliat  the  tubuhir  follicles  are  not  re- 
ptcidaced. 
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[  The  skin  cotisi«ta  of  the  cutis  vera  or  corium,  and  the  cuticle  or  epidermia. 

11  The  epidtrmui,  etiticit,  or  scarfnkin,  belongs  to  the  claea  of  epithelial  atruc- 

tnrea,  tho  general  nature  of  which  haa  been  already  considered.  It  forma  a 
protective  covering  over  every  part  of  the  true  skin,  and  ia  itself  quite  in- 
'  Moaible  aud  non-vuicular.  The  thickness  of  the  cuticle  varioa  in  diSereot 
I  porta  of  the  surface,  meaaiiring  in  some  not  more  than  jjjjth,  and  in  othera 
I  from  3'jth  to  ■j'gth  of  an  inch.  It  is  thickest  in  the  palms  of  the  hands  and 
^^^lea  of  the  feet,  where  the  skin  is  much  exposed  to  preaaure,  and  it  is  not 
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imprabnbla  tbnt  this  muy  servB  to  stimulnte  the  subjaceat  tme  *kin  to  a 
more  nottva  farmatioD  of  epidennU  ;  but  the  difference  does  not  depend 
Bolelj  oil  external  caiiites,  for  it  is  well  mnrked,  even  in  the  fortua. 

Structure, — Tbe  cuticle  is  mode  up  of  flattened  cells  agglutlualed  together 
in  many  irregular  layere.  Thoj  at  first  contain  uuclei  nith  soft  and  moiit 
contenta,  and,  by  suocessiTo  formations  beneath  thsm,  are  gradually  pushed 
to  tbe  free  surface,  become  flattened  in  tbeir  progrosa  into  thin  irregular  acalefl, 
for  the  most  part  lose  their  nuclei,  and  are  at  biat  tbroim  off  by  desquamation. 
The  deepest  oellH  are  elongated  in  figure,  and  placed  perpendicularly  on  tbe 

surface  of  the  cerium  {fig.  cvjil  h),  like 
the  particles  of  columnar  epithelium  ; 
they  are  denticulate  ut  their  lower 
ends,  and  fit  into  correapoading  hne 
denticulations  of  tbe  corinm.  These 
perpendicular  cells  generally  form  one, 
but  in  some  places  two  or  three  stnte; 
above  thorn  are  cells  of  a  more  rounded 
shape,  e.  As  the  cells  change  their 
form,  they  undergo  chemical  and 
physical  changes  in  the  nature  of  their 
contents  ;  for  those  in  the  deeper  layers 
aontaiu  a  Hoft,  opaque,  granular  matter, 
soluble,  OS  well  as  their  envelope,  in 
acetic  acid,  whilst  the  superficinl  ones 
are  transparent,  dry,  and  firm,  and  aie 
not  aSected  by  that  acid.  It  woulil 
srem  as  if  tbeir  oonteuts  were  couvorted 
into  a  horny  matter,  and  that  a  portion 
of  this  substance  is  employed  to  cement 
them  together.  These  dry,  hftrd  scalee 
may  be  made  to  reassume  tbeir  cellular 
form,  by  eipneure  for  a  few  minutes 
to  a  solution  of  caustic  potash  or  soda, 
and  then  tc  water.  Under  this  treat- 
ment they  are  Hoftened  by  the  alkali 
and  distended  by  imbibition  of  naier. 
more  firm  and  transparent  superficial  part  of  the  epidermis,  d,  may  be 
larated  from  tbe  deeper,  softer,  more  opaque,  and  reoently-fortnod  pait, 
which  constitutes  what  is  called  the  MHlpighimi  layer,  or  rde  mticoinm,  c. 

Many  of  the  cells  ot  the  cuticle  oontoio  pigment,  and  often  give  the  mem- 
brane more  or  less  of  a  tawny  colour,  oven  in  the  white  races  of  maukind  ; 
the  blackness  of  the  skin  in  the  negro  depends  entirely  on  the  cuticle.  The 
pigment  is  contained  priucipiJly  in  the  colls  of  tho  deep  layer  or  rete  mnoo- 
sum,  and  appenm  to  fade  as  they  approach  the  eurface,  but  even  the  auperfi- 
cial  port  possesses  a  certain  degree  of  colour.  More  special  details  respecting 
the  pigment  have  been  already  given  (page  Uiii). 

The  under  or  attached  Hurface  of  the  cuticle  is  moulded  on  the  adjconing 
Burfaoe  of  the  corium,  and,  when  separated  by  maceration  or  putrefaction, 
presents  impresaions  corraspomiing  eiaotly  with  the  papillary  or  other  emi- 
iieuoes,  and  the  furrows  or  depressions  of  the  true  skin  ;  the  more  pro- 
minent inequilitiex  of  tbe  latter  are  marked  also  on  the  outer  surface  of  tb« 
cuticle,  but  less  accurately.  Fine  tubular  prolongationa  of  the  cutide  riok 
down  into  the  ducts  of  the  sweat  giands,  and  are  often  partially  drawn 


Fig.  Cyni.  — Ekih  or  trh  Nkuhh,  is 

I,    VEIITICU.    EEOTIaS,    HAORIrilD    2o0 
DtAHETkRS. 

a,  a,  i^ulancous  papUIn ;  h,  under- 
inoEt  aad  dark-cslourvd  iayer  uf  oblong 
vertical  epiilermia-nlls ;  f,  diiicmi  or 
Mulijighian  Jajer;  d,  bomj  lajor. 
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Drom  tbeir  reeessos  when  tlie  cuticle  is  doUched,  appearing  tlieii  like  threails 
nrooeeding  from  its  und«r  surface. 

I  Clinniad  mmpotition, — The  cuticle  eonsisto  principally  of  s  antwluiiK  peculiar 
HO  the  epilhelial  uid  liarny  tisauei,  anil  tiuinnl  k'ralin,  TUia  boroy  matter  ii  in- 
boluble  in  nler  tX  ordiuarj  t«niper>ture«,  aud  inaoluljlc  in  alcohuL  It  ie  aoluble  ia 
nhe  caustic  kikaliei.  In  compMilion,  it  it  stulogom  to  the  albuminoid  principlca, 
mt  iriLh  a  >ome<rhat  larger  proportion  of  oxygen ;  like  l,he«e,  it  coDUiiiis  sulphur. 
Berida  kenlto,  Ihe  epideriniB  yields,  on  aunl^eis.  a  email  amount  of  fat,  with  mIUj  I 
■ttd  tnoCB  of  the  oxide*  of  iron  and  man!(aae«e.  The  liaaue  of  the  cuticle  FMdily  im- 
hibea  valcr.  by  which  it  i>  rcmlercd  soh,  thick,  and  opaque,  but  il  ipoedily  drie* 
■tl'B.  and  recoien  iti  onul  chanicLen. 

I    The  tru4  Am,  cuIm  vtm,  dtrma,  or  eorittnt,  is  a  sentient  and  rasculitr 
Ipxture.     It  i*  covereit  and  defeudod,  tm  adreiuly  explained,  hj  the  inaen- 

tble  and  nQn-vaacutar  cuticle,  and  ia  attached  to  the  parts  beneath  bjr  a. 
mjw  of  nreoUr  tiMue,  a:imed  "  nubcutaueous,"  which,  excepting  in  a  feir 
■aru,  contotas  fat,  and  ha?  therefore  been  called  also  the  "  panniouliiB  adi- 
BOBOS  "  (<ig.  cxxiii.  li,).  The  connection  is  in  masf  parts  loose  aud  movaitble, 
ni  olhera  dose  oiid  firm,  as  on  the  palmar  Burface  of  the  hand  luid  the  Kile  of 
tho  Bwt,  where  the  akin  ia  fixed  to  the  subjacent  fascia  by  numerous  atout 
bands,  the  apaoe  between  babg  filled  with  a  firm  padding  of  fat.  In 
<me  regions  of  Uie  body  tlie  akin  ia  moved  hj  Btriat»d  muscular  fibres, 
■hiek  maj  be  nnconneoted  to  fixed  parts,  as  ia  the  ease  of  the  orbicular 
kosde  of  the  moutb,  or  may  bo  attached  beueatb  to  bonea  or  fasciie,  like 
other  outaneoua  muiicleB  of  the  face  and  Deck,  and  the  abort  palmar 
il«  of  the  band. 
Straetitn. — Tlie  oorium  consistB  of  a  fibro-vasfAtJar  layer,  which  is  sup- 
to  be  bounded  at  the  surface  next  the  cuticle,  by  a  fine  bomogaiieous 
ncnt  tneml/raiie  or  menitn-iiitu  propri/i,  like  the  coireapouding  part  of 
mucouB  membrane.  No  such  superficial  film  cau,  it  is  true,  be  raised 
iin  tlie  corium,  but  from  its  distinct  presence  iu  small  glaud  ducts,  which 
ooatinnoua  with  the  ooriiim,  and  from  thti  fact  that  a  thin  homotieueoua 
.brane  lies  between  tbo  commeDcing  cutis  and  cuticle  in  the  embryo,  it 
presumed  that  a  limitary  membrane  of  this  sort  ought  to  bo  reckonud  aa 
an  element  of  the  corium,  although,  as  in  the  analoijous  cose  of  the  mucous 
membrsiie,  it  oiniiot  be  shown  to  exist  generally  over  the  aurface.  The 
jttro-iiucufur  part  is  made  up  of  an  exceedingly  strong  and  tough  framework 
p(  interlaced  fibres,  with  blood-vessels  and  lymphatics.  The  fibres  are  chieflj' 
the  white  Tariuty,  such  as  constitute  the  chief  part  of  the  fibrous  aud  areolar 
iiiea,  and  are  arranged  in  atout  interlacing  bundles,  except  at  and  near 
■urfkca,  whore  the  toxture  of  the  oorium  becomes  vary  fine.  With  thew  ' 
•re  mixed  yellow  or  elastic  fibres,  which  vary  in  amount  in  different  parti, 
but  in  all  coses  are  present  in  smaller  proportion  than  thi!  former  kind;  also 
ooDneotive-tiaBUe  corpuscles,  fusiform  or  ramified,  and  for  the  most  part  roticu- 
larly  anastomosing.  The  interlacement  becomes  much  closer  aud  liner 
tOW^  the  tree  surface  of  the  corium,  and  there  the  fibres  cau  be  discovered 
BbIj  by  teasing  out  the  tissue,  which  often  acquires  an  almost  homogeneous 
bpect.  Towards  the  attached  surface,  on  the  other  hand,  the  texture  be- 
bmea  much  more  opeu,  with  larger  and  largti'  meshes,  in  which  lumps 
pf  fat  and  the  small  sudatory  glauda  are  lodged,  and  thus  the  fibrous  part 
nf  the  skin,  becoming  more  and  more  lax  and  more  mixed  with  fal,  blends 
Badudlly  with  the  nubciitaueoua  areolar  tisane  to  which  it  ia  allied  la  elemen- 
KTConstitutioD,      Bundles  of  plain  muscular  tiasue  are  distributed  in  the 
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aubstance  of  the  corium  wherever  hura  occut ;  and  their  conneetion  with 
the  latter  will  be  afterwards  explained.  Musaular  bundles  of  tbe  aune 
kiiid  are  found  in  tbo  aubcutanoouH  tissue  of  tlia  Bcrotum,  penis,  perinenm, 
and  areola  of  the  nipple,  as  well  a«  in  the  xiipple  itsolf.  They  join  to  form 
reticular  superim posed  layers,  which  are  aeparaled  from  the  parts  beneath 
by  a  stratum  of  simple  lax  areolar  tissue,  but  towards  the  surface  they 
are  imaediately  applied  to  the  corium.  In  the  areola  they  are  iliipoBoJ 
circularly. 

Id  aoDsequcnoe  of  this  gradual  transition  of  the  corium  into  the  aubjaoeut 
tiuue,  ita  thickness  cannot  be  asfiigued  with  perfect  precision.  It  is  gene- 
rally  said  to  measure  from  a  quarter  of  a  line  or  less  to  nearly  a  line  and  a 
half.  As  a  general  rule,  it  is  tliicker  on  the  posterior  aspect  of  the  head, 
neck,  and  trunk,  than  in  front  :  and  thicker  on  the  outer  than  on  the  inner 
side  of  the  limbs.  The  corium,  as  well  as  the  cuticle,  is  remarkably  thick 
ou  the  solus  of  the  foot  and  palms  of  the  hands.  Tbe  skin  of  the  femaja  is 
thinner  than  that  of  the  male. 

For  convenience  of  description  it  is  not  unusual  to  speak  of  the  corium  m 
consisting  of  two  layers,  the  "  reticular  "  and  "  papiUaty."  The  former, 
the  more  deeply-seated,  takes  no  part  in  the  construction  of  the  papiihe, 
but  contains  in  its  uieahea  hair-follicles,  cutaneous  glauds,  and  fat.  The 
latter  is  dirideJ  into  papillee,  and  receives  only  the  upper  portion  of  the 
hair-follicles  and  glouda,  together  with  the  terminal  eipaasion  of  tbe  vessels 
and  nervss. 

The  free  surface  of  the  corium  is  marked  in  various  places  with  larger  or 
smaller  furrows,  which  also  affect  the  supeijacout  cuticle.  Tlie  larger  of 
tliem  are  soon  opposite  the  flexures  of  tbe  joints,  as  those  so  well  known  in 
the  palm  of  the  baud  and  ut  the  joiots  of  the  fingers.  The  finer  fuirowt 
intersect  each  other  at  various  angles,  and  may  be  soeu  almost  all  over  the 
nirfue  ;  tbcy  are  very  conspicuous  on  the  back  of  tbe  hands.  These  fur- 
rowi  are  not  merely  the  consequence  of  the  frequent  folding  of  the  skia  by 
the  action  of  muscles  or  the  bending  of  joints,  for  they  oxi^t  in  the  fcotot. 
The  wrinkles  of  old  persons  are  of  a  different  nature,  and  are  (Mused 
by  the  wasting  of  the  soft  parts  which  the  skin  cdtstb.  Fine  curvili- 
near ridges,  with  intervening  fiirrows,  mark  the  skin  of  the  palm  and 
sole  ;  these  ore  caused  by  ranges  of  tbe  papillw,  to  be  immediately  de- 
scribed. 

Pa}>il!a. — The  free  stuface  of  the  corium  is  beset  with  small  emisenoes 
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Fig.  CI3C — PiPlLUa,   AI    SKIS    WITH    A    MiCKiWOl'E,   ON    A    TdnTlllS    ilV    THK    TttUa  I 
FRUH  WUtOQ  TUI  CuttCtK  UAB  BESH  HKUUVKU  {tlwC  UrSMbet). 

Pig.  ex.— OoMPi.trsD  Pipti,!.*  »Hoii  ins  Piiu  oy  thk  Hahh,  MiOffiriKD  80  du 

a,  buiiB  of  ■  pipills  i  'i,  6.  dirisiona  or  hrwiches  uf  tbe  sniua  ;  e,  c,  biaacbcs  bdoBC- 
i»g  to  papillB  of  which  tbe  \aaet  are  hiddeii  from  ricw  (arwr  Kltlliker).  _^^^ 
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tioa  n&med,  whioh  sDem  chiefly  iutended  to  coutributo  to  the  perfectioo  of 
the  ikiu  OH  an  organ  of  touch,  Bueing  that  thej  are  hi>;hl7  developed  wliera 
the  sense  of  touch  is  exquisite,  and  rice  cerid.    Tbejr  serve  al^  to  extend  tha 

Igartace  for  the  proJuetioii  of  the  cutioular  tissue,  and  lienee  are  Inrge-BiKud 
Uid  DunierouB  under  the  usil.  The  pajiilliB  are  large,  &ud  lu  clow  array  on. 
the  palm  and  palmar  aurTace  of  the  fiiigera,  and  ou  the  conespoDdtng  parts 
ef  the  foot  (lig.  ex.).  There  they  are  ranged  in  linet  formiDg  the  curvilinear 
pdgu  BMD  when  the  skin  is  etill  covered  witb  its  thick  epidermij.  They  are 
Df  a  oonical  figure,  rounded  or  blunt  at  the  top,  and  BouutimeB  daft  into 
two  or  more  points,  vhea  they  kro  uamed  compound  papillie.  They  ore 
received  into  correEpooding  pits  on  the  under  surface  of  the  outiclo.  In 
■tnioture  they  reaemble  the  Buperlioiil  layer  of  the  coriiioi  generally,  aud 

■eoluuat  of  a  bomogeneouja  tiuiie,  preseuting  oiily  fiuiit  tmceB  of  fibrillation, 
together  with  a  few  fine  elo^tio  fibres.  Oa  the  palm,  sole,  and  nipple, 
vheR)  they  are  mostly  of  the  compound  variety,  they  meanure  from  3  j\  5 
to  -j^jj  of  an  inob  in  height  In  the  ridges,  the  larger  papill»  are  placed 
■ometimes  in  single  bat  more  commonly  in  double  rows,  with  smaller  ones 
between  them  (rig.  cxxlu.),  that  ia,  also  on  the  ridgea,  for  there  are  uone  in 
the  intervening  grooves.  These  ridgea  are  marked  at  short  and  tolerably 
regular  intervals  with  notches,  or  short  transverse  furrows,  in  each  of  which, 
about  its  middle,  ia  the  mtnute  funnel- shaped  orifice  of  the  duct  of  a  sweat 
glknd  (fig.  (il).  In  other  parts  of  the  akin  endowed  with  less  sensibility, 
the  papillnj  are  imatler,  shorter,  fewer  in  number,  and  irregularly  scattered. 
On  the  fane  they  are  reduced  to  from  -gjjg  to  jj^  of  an  inch  ;  and  here 
they  at  parts  disappear  altogether,  or  are  roplaceil  by  slightly  elevated  reti- 
cular ridges.  Id  p&ttM  where  they  are  uaturalty  smull,  they  oft«n  become 
by  chronic  inflammation  round  the  margin 
•orea  and  ulcers  of  Ijiig  standing,  and  are 
much  more  conspicuous.  Fine  blood- 
els  enter  most  of  the  papillie,  forming  eiibcr 
lie  capillary  loops  in  each,  or  dividing  into  two 
more  capillary  branches,  according  to  the  sixe 
<it  the  psfulla  and  its  simple  or  composite  form, 
which  turn  round  in  forni  of  loops  and  return  to 
the  veins.  Other  papillce  receive  nerves,  to  be 
preoentl}'  noticed. 

Blood-vttaeU  ami  lymphatia. — The  blood-vessela 

divide  into  branches  in   the   subcutaneous   timue, 

and,   aa  they  enter  the  skin,  supply  capillary  plex- 

naea   to  the   fat   dustord,  sweat   glands,  and    hair 

follicles.      Tbey  divide  and  anastomose  still  further 

as  they  approach  tlie  surface,  and  at  length,    on 

reaching  it,   form   a   dense  network  of  capillaries, 

|rouuded  polygouaj  mesUon.    Fine  brauches  are 

nto  the  papillH],  as  already  mentioned.      The 

Bphatica  are  abundant  in  some  parts  of  the  akin, 

on  the  acrotiuu  and  round  the  nipple  ;  whether 

hey  are  equally  so  in  all  parts  may  be   doubted. 

(Tliey  form  networks,  which   become  finer  hi  they 

ftpproach  the  surface,  and  communicate  underneath 

[with  straight  vessels,  and  these,  after  a  longer  or  a 

Ivhorter  course,  join   larger  ones  or  enter  lymphatic  glands.      The  fiuest  and 
DioBt  superficial   network,  although   close  to  the  surface  of  the  corium,  is 


Pig.  cxr. 


Fid-  GSl.— MioBtnin 
Vitw  iir  niun  or  tits 
BiiiGEj  ur  TUB  Epiiies- 

HJB,   ClUSED  BT  IlliWB  or 

FiFlbLa  DRHslTn,  wtm 

BIIORT  PORBOWS  Oft 
NoTOniS   ACROSS  TBBH  ; 

jtLm  TUB  OpniHas 
or  TUB  SuiuniriHocs 
Ducts  (after  Breaoliet). 
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beneSith   the   net  of  superGcial  bltxid-capillanQi ;    in   certSiiii  parti  on  the 
paLu  &iid  sole,   lymphaticB  pass  into  the  papilliie,  but  do  uot  ruah  thei^^B 
Bummitfl.  I^P 

Ntrm: — Nerves  are  aupplietl  in  very  different  proportioag  to  differenE 
regions  of  the  skiii,  juid  aoconJiiig  to  the  degree  of  seimbility.  They  p^m 
upwitrds  towards  the  papillary  eurfooe,  n-bere  they  form  plexuses,  of  vhich 
the  nieahcH  become  closer  u  tboy  approach  the  surface,  and  tlie  couHtitaent 
branches  Gner,  bo  that  the  tatter  come  at  lost  to  coniust  of  only  one  oi  two 
primitive  fibres.  The  fibies  also  become  more  atteuiiated  the  further  they 
proceed  tovardii  their  final  deatination.  In  the  finest  and  mo^it  auperfiaial 
part  of  the  pteius,  the  ultimate  fibres,  or  at  least  some  of  them,  uiidgrgo 
actual  diviuon.  Little  more  can  be  said  of  the  tennlnatioo  of  nerves  on  th^^| 
general  cutaneous  surface.  A  large  shore  of  the  cutaneous  nerves  ia  cUm^H 
tributed  to  the  hair- follicles,  whilst  some  end  in  special  terminal  organs, 
namely,  end-bulbs,  tactile  cvrpusdei,  and  Pacinian  liodits.  The  last-nameJ 
bodiiiB  are  seated  in  the  subcutaneous  tissue.  Eud-bulbs  are  found  on  the 
glans  penis  and  glaas  clitoridis,  and  in  some  of  the  papillfs  ou  the  red 
border  of  the  lips.  The  tactile  corpuscles  of  the  skin  are  more  numerous  ; 
they  are  found  iu  certain  papillie  of  the  palm  and  sole,  more  sparingly  in 
those  of  the  back  of  the  hand  aud  foot,  the  palmar  surface  of  the  fore-arm 
and  the  nijiplo.  Such  papillic  commonly  contain  no  blood-vessels,  and  are 
named  "  tactile,"  as  distinguished  from  the  "  vaneular  "  pnpill»  which 
ruceivo  no  nerves.  Sometimes,  however,  a  tactile  aud  a  vascular  papilla 
nuiy  spring  liom  the  same  stem.  The  structure  of  these  different  tenuinal 
corpusdes  has  been  already  described  (pages  ol  to  olv). 

Chemical  atm-pnnilion. — The  coriiim  being  cflmpoaed  ehicB;  of  while  filiraus  ti 
baa  a  confspouding  chomiuLl  compDHition,     It  is,  accord ingl)-,  in  a  great  mean 
resolved  into  gelatin  by  bailing,  and  hence,  alio,  its  coDversiua  iato  leather  by 
tanning  proccuL 

Dafli-piufiil  of  Oit  eulM. — The  cutis  consiaU  at  6nt  of  celU  which  may  in  anlm 
he  Irappd  bacK  to  the  first  formative  cells  of  the  embryo.  Many  of  them  give  rise  W 
ponncclive  lissae  ;  othera  to  reancls  and  nerves ;  and  a  third  portion  is  converted  into 
fat-cells.  No  doebt  the  muscular  tissae  also  originates  from  cella  The  mode  of 
furmalien  of  these  aeverst  elementary  tisanei  has  been  already  described.  ProgreMjve 
development  takes  place  fhim  within  outwards,  so  Ibsl  the  papilla  are  formed 
tatesL 

The  nUidf  at  Erat  dlffcra  in  no  point  from  the  cutln,  but  cnnslBti  of  the  earliat 
formative  cells.  Their  Eiib»erjQent  metamorphoses  and  the  mode  of  production  of  new 
cells  have  not  been  accurately  determined ;  ihe  qaestloa  has  been  already  considered 
at  page  iv. 

NaiU  and  hairs. — The  nails  and  hain  are  growths  of  the  epidermi 
agreeing  essentially  in  nature  with  that  membrane  ;  their  epidenuie  Lissi 
is  destitute  of  veaaels  aoJ  nerves,  and  separable  from  the  cutis. 

Nailt. — The  posterior  part   of  the   noil  which  is  concealed  in  a  groove  of 
the  skin  is   named   its  "root,"  the  uncovered  part   ia  the  "body,"  which 
terminates   in   front  by  the  "  free  edge.''      A  small  portion  of  the  uiul  a 
the  root,  named  from  its  shape   the   lunula,  is  whiter  than  the  rest. 
appearance  is  due  partly  to  some  degree  of  opacity  of  the  substanos  of 
nail  at  this  point,  and  partly  to  the  skin  beneath  being  less  vasoular 
in  front. 

The  part  of  the  oorinm  to  which  the  natl  ia  attached,  and  by  which  in 
fact  it  is  secreted  or  generated,  ia  named  the  nuitrix.  This  jiortion  of  th*. 
akin  is  highly  vasoular  and  thickly  covered  with  Urge  vascular  papilho. 
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riorljr    tha   matrix   formB   a  orsacentii]   groove   or  fold,   du«p   ia    tba 

addle  but  gstting  Bhalloirer  at  tha  aidsB,   whiab   lodges  the  root   of  tha 

the  TCBt  of  tha  mktrii,  before  th«  groove,  U  unually  namad  tha  bed  of 

D»iL      The  nmall   lighter-coloured  purt  of  the  tnatrii   neit  the  groova 

Bd   corresponding   with   tha   lunula   of  tha   nail,  ia  covered  with   papillio 

ftving  DO  regul&r  arrangement,   but  the  whole  remiuDing  aurfoce  of  tha 

Ktrix  situated  ia   front  of  this,  and  supporting  the   body  of  the  utdl,  i> 

narked   with  longitudinal  and  very  slightly   diverging  ridges  cleft  at  their 

launits  into  rows  of  pnpillie.      These  ridges,  or  Inmiita,  a*  they  ore  (ome- 

times,  and  perhaps  more  suitably,  named,  fit  into  corresponding  furrows  on 

the  under  surface  of  the  nail.      The  cuticle,  adrnncing  from  the  back  of  the 

finger,  becomes  attached  to  the  upper  surface  of  the  noil  near  its  postoKor 

jadge,   tb&t  is,   all   ronud   the  margin  of  the  groove  in   which   the   nail  is 

1 ;  in  front  the  cuticle  of  the  point  of  the  finger  becomea  continaous 

ith  the  nnder  aurface  of  the  nail  a  little  way  behind  its  free  edge. 

The  nail,  like  the  cutiole,  is  made  up  of  scales  derived  from  flatteued 

eellai      The   oldest   and    most   superficial   of  these   are   the    broadest   and 

hftrdeat,   but  at  the  same  time  very  thin  and  irregular,  and  so  intimately 

kad  ooufusadly  eonnected  together  that  their  respective  limits  are  scarcely 

difceraible.     Tliey  form  the 

exterior,  horny  part  of  the  Fin-  CXIE. 

luki],  and  cohere  together  in 
iiregular  layers,  so  as  to 
^va  this  part  a  lamellar 
■tmctaiB.  On  tha  other 
hand,     the    youngest   ceLv, 

!«hicb  are  those  ftituated  at 
the  root  and  under  surface, 
an  softer  and  of  a  rounded 
or    polygonal    shape.       The 

deepest  layer   differs  eome- 

«b*t    from   the    others,    in 

having  its   cells    elongated, 

Ktid  arranged  perpendicular- 
ly,  as  in   the    case   of    tha 

epidermis.      Thus  the  under 

part  of  the  nail  (lig.  exit,  n) 

corresponds  in  nature  with 

the  Malpi)fhiau  or  mucous 
^^layer  of  the  epidermis,  and 
^■the  upper  part  (c)  with  the 
^V  homy  layer.  As  in  the 
^1  case  of   the   epidermin,  the 

hardened  scales  may  be  made 

to   reassnme    their    cellular 

character  by  treatment  with 

■  miutic  alkali,  and  after- 
wards with  watur  ;  and 
then  it  is  seen  that  they 
•till  retain  their  nuclei.  In  chemical  composition  the  naiU  resemble  epidei^ 
BUB  ;  bnt,  according  to  Molder,  they  cont&iu  a  somewhat  larger  praportiuD 
of  carbon  nnd  snlphur. 

Tho  growth  of  the  nail  is  effeoted  by  a  constant  generation  of  cells  at  tha 
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Pig.  cm. — Vbrttoii.  TitiiiiTEBBi  Swrrion  THanuow 
A  saiiL  ponTii:-<i  or  tbh  Niil  aud  Uitsix, 
LisoaLT  moKiriED  (after  Kitlliker). 

A,  curium  nf  the  DDil-hcd,  raiieJ  into  ridges  nr 
laniinae,  a,  litting  in  hefeen  c(irrei[iaDJ>ng  l■^liaa^  ft, 
of  Ibe  nat] ;  fi,  Malpi^hian^  aod  €,  boruy  la^er  ;  r^, 
deepest  anJ  vertichl  celts  ;  e,  upper  Qatteaed  celts  of 
MalpigliJBii  Infer. 
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root  and  niiiler  Hiirface.  Each  BnccesBive  neriea  of  these  c«lis  being  foUoW' 
nnd  puaiied  from  their  origiual  place  bj  others,  become  flattened  into 
dry,  hard,  and  inseparably  coherent  acalea.  By  the  addition  of  new  celli 
•t  the  posterior  edge  the  nail  is  mode  to  advtiuce,  and  by  the  apposition  of 
similar  particles  to  its  under  surrace  it  grows  in  thickness  ;  so  that  it  is 
thicker  Bt  the  tree  border  than  at  the  root.  The  sail  being  thus  merely 
exuberaut  part  of  the  epidermis,  the  questiun  at  one  time  raised,  wheth 
that  membrane  is  continued  uudernciLth  it,  lo^es  its  Ngiiiticauce.  When 
liail  is  tbroirn  oil'  by  suppuration,  ur  pulled  away  by  violence,  a  new  ooe  is 
produced  in  its  place,  provided  the  matris  remains. 


Devrlapmrnt  in  Ue  J'leliu, — In  the  third  maiilh  of  intrauterine  life  the  pact 
of  the  embryonic  corium  nhlch  becomes  the  mstrii  of  Lhc  nail  is  marked  ofT  by  tlie 
commeneing  curvilinear  groove,  which  limitg  it  posteriorly  and  isterally.  The 
epidermis  on  the  matrix  than  hegina  to  assume,  in  ito  under  part,  (bo  characten  of  a 
nail,  nhich  might,  therefore,  be  said  to  bo  at  first  covered  over  bj  the  embryonic 
cuticle.  After  the  cod  of  the  fifth  mmith  it  becomes  free  at  the  anterior  border,  and 
in  the  neventh  month  decidedly  begins  and  thenceforth  continues  to  groir  in  IcDgOi. 
At  hirth  the  free  end  ia  long  and  thin,  being  mEUiirealty  the  carliei-foniied  part  which 
baa  been  pushed  forward.  This  breaks  or  i*  pared  off  after  birth,  and,  as  tbt 
infantile  nail  conlinacs  to  grow,  its  flattened  cells,  at  first  easily  Acparahtc,  beaome 
harder  and  more  coherent,  as  in  after  life. 


la 


Hairs. — A  hair  consists  of  the  root,  which  is  Gxed  in  the  skin,  the  abafl 
or  stem,  and  the  paint  The  sUm  a  generally  cylindrical,  but  often  ntor« 
or  less  flattened  ;  sometimes  it  is  grooved  along  one  side,  and  thi>refore 
reniform  in  a  cross  section  :  when  the  hair  is  entire  it  becomes  gradually 
smallei  towards  the  poiuL  The  lengtli  and  tliickness  vary  greatly  in 
difieraiit  individuals  and  races  of  mankind  as  well  as  in  dilfereut  regions  of 
the  body.     Ligbt-oolourcd  hair  is  asuully  finer  than  black. 


4 


Fig.  CXIII. 


X^ 


^ 


^^ 


,  OXni.— A.  SCRTlCBor  A  WitlTB    HiUR,  HiO»IMED   100   nUltWI'BB,      TbK  WiT¥J> 

Lutes  uahe  tni  cpi'Ut  uji  raKX  Kihiks  rr  the  Cobiical  &dai.is.     B,  SEi-Aa.iTU> 
Si^jkls,  HAOKifiBli  SCO  LKHXTEas  (aftai  Kolhker). 


The  stem  is  covered  with  a  coating  of  finely -imbric&ted  acalcn,  the 
upwardly  projecting  serrated  edges  of  which  give  rise  to  a  series  of  fins 
waved  transverse  lines,  which  may  be  seen  with  the  mioroscojje  OD  the 
surface  of  the  hair  (tig,  cxiu.  a).  Within  this  scaly  covering,  by  some 
called  the  hair-mlide,  is  a  JUiTimi  kMhulatiCB  which  in  all  cases  coD.ititutes 
the  chief  part  and  often  the  whole  of  the  stem  ;  but  in  many  hatre  the  axis 
is  occupied  by  a  substance  of  a  different  nature,  called  the  ni^diilla  or  pith, 
for  which  reason  the  tturrounding  fibrous  part  is  often  named  "  cortical," 
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ftlthoagb  this  term  ia  mora  proporly  applied  to  the  mperfiaial  oonting  of 
Rcnlea  above  montioDed.  The  Jibrous  tfihtt'iiue  a  tmmliiceQt,  with  short 
longiiudiual  opaqiia  strenks  of  darker  colour  iutermiied.  It  may  be 
IrrokeD  up  into  almight,  rigid,  loiit'itndinal  fibres,  whioh,  when  neparated, 
ftre  found  to  he  Battened,  broad  in  tho  middle,  whore  they  meiwure  f-f'^s 
of  an  inch  ia  breadth,  auJ  poiiitod  at  each  end,  with  dark  and  rough  edgeo. 
The  fibres  may  be  resolved  into  flattened  cells  of  a  fuaiform  oatliae  ;  theso 
•re  mostly  tranapareut,  or  marked  with  only  a  few  dark  specks.  Tbo 
colour  of  the  fibrous  Biibstiince  is  canned  by  oblong  patches  of  pigmoiit- 
gniDalea,  and  generally  difiiued  colouring  matter  of  I^  iiiteDsity.  Very 
slender  elongated  nuclei  elto  also  discovered  by  menoH  of  reagents,  whilst 
■peeks  or  marks  of  another  description  in  the  fibrous  sii baton oe  are 
occasioned  by  minata  irregularly- shaped  cavities  oontaiiiing  air.  These 
air-Ucunnles  are  abundant  in  white  bairs,  and  in  very  dark  hairs  may  ba 
altogether  watiting  ;  they  are  best  seen  too  in  the  former,  in  which  there  ia 
no  risk  of  deception  from  pigmeut-apecks.  Viewed  by  transmitted  light 
tbey  are  dark,  but  brilliantly  white  by  reSected  light.  When  a  white  hair 
bus  been  boiled  in  water,  ether,  or  oil  of  turpeatiiie,  these  cavities  become 
filled  with  fluid,  and  are  then  (juito  pellucid  ;  but  when  a  hair  which  has 
been  thus  treated  is  dried,  the  air  -[uickly  finds  its  way  again  into  the 
lacantB,  and  they  resume  their  original  aspect 

Tba  medulla  or  pith,  as  already  remarked,  does  not  oxUt  in  all  hatia. 
It  is  vnuitiiig  in  the  fine  hairs  over  the  general  surface  of  the  body,  and  U 
not  commonly  met  with  in  tho«e  of  the  heail  ;  nor  in  the  hairs  of  children 
under  five  yean.  When  present  it  oeciipies  the  centre  of  the  Hhaft  and 
ceues  towards  the  point.  It  is  more  opaque  and  dcop-oolonred  thau  the 
fibrous  piart  ;  in  the  white  hairs  of  quadrupeds  it  is  white,  but  opaque  and 
dark  when  seen  by  transmitted  llghL  It  seems  to  be  composed  of  little 
cicutera  of  cells,  difieiing  in  shape,  bat  generally  angular,  and  containing 
'iniDnte  particles,  some  resembling  pigment-granules,  and  others  like  very 
'fine  fat  granules,  but  really  for  the  moat  part  air-piirticles,  apparently 
included  in  some  solidified  tenoceoiis  substanoa.  The  whole  fomu  a  con- 
tinuoos  dark  mass  along  the  middle  of  the  stem,  internipted  at  parts  for  a 
greater  or  less  extent.  In  the  latter  case,  the  axis  of  the  stem  at  the  inter- 
xnptiooa  may  be  fibrous  like  the  surrouoding  parts,  or  those  intervals  may 
be  occupied  by  a  clear,  colourluaa  matter  ;  and,  according  to  Heule,  soma 
hairs  preient  the  appearance  of  a  sort  of  canal  mciiiing  along  the  axis  and 
filled  in  certain  parts  with  opaque  granular  matter,  and  in  others  with'a 
homogeneous  trannparcnt  substance. 

The  root  of  the  hair  is  lighter  in  oolour  and  softer  than  the  stem  ;  it 
■wella  out  at  itt  lower  end  into  a  bulbous  enlargement  or  knob  (fig. 
oxiv.  e),  and  is  received  into  a  recess  of  the  skin  named  the  hair-follidtf  j 
which,  when  the  hair  ia  of  con>iidorable  size,  reaches  down  into  the  subcu-  1 
bneous  fat.  The  follicle,  which  receives  near  its  mouth  the  opening  ducts 
of  one  or  more  sebaceous  glands  ((,  k),  is  somewhat  dilated  at  the  bottom, 
to  correspond  with  the  bulging  of  the  reot  ;  it  consists  of  an  outer  coat 
eontinnons  with  the  oorium  (fig.  cxiv.  g,  h  ;  cxt.  il,  d),  and  an  epidermio 
lining  (6g.  div.  «, /;  CSV,  b,  c),  continuous  with  the  cuticle.  The  outer 
1^  dtnnU  coat  is  thin  but  firm,  and  couMsta  of  three  layers.  The  most 
temal  is  formed  of  connective  tissue  in  longitudinal  bundles,  without 
y  elastic  fibres,  bnt  with  numerous  long  fusiform  corpuscles.  It  ia 
ighly  Taacnlor,  and  posscFi'es  nervous  fibrils.  It  is  intimately  connected 
tbove  with  the  oorium,  and  determines  the  form  of  the  follicle.      The  moak 
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internal  layer  (htjalint  coal,  EdUiker)  U  n  trsospu'ent  homogeneoua  metib- 
brsne,   miLrked  trauHrBnelf  ou  iU  iuni?r  surface  with  aoine  raided  Iuipr,  and  | 
uut  reacliing  bo  high  ob  the  mouth  of  the  follicle  ;  it  corroftpi  >uds  iritb  tha 


Fig.  CXIY. 


Pig.  CSV. 


Kg,  GXIV. — MEPnni'BiiHn  Baih 

IK        ITS       PuLLlCLK.        MAnNiriBI) 

60  DHHitKlis  (ftnm  Kijllilier), 

a,  titm  cat  sliorl ;  b,  riiot ;  c, 
kaoii ;  d,  biur  cnlidei  c.  inletnBl, 
■nj  /,  erlciTial  root-AheRtb  ;  p.  h, 
dermic  coat  of  fallicle  ;  i,  pnpilln  ; 
kt,  dnetB  of  wbaceoui  ulnrda ;  /, 
Corinm  ;  ni,  muaoiis  Uyer,  and  «, 
tiimj  iBjer  of  e|)iiicrmi8  ;  o,  u(i|*r 
limit  of  iaternal  ruot-abeatb  (froOk 
Kblliker). 


Pig.   CZV. — MiaHiniD  ViKw  ov  tsi  fioOT  or 

1  Hiiii  (nfiET  K<iblraiuob)ir 

a,  lUm  or  Bbnft  of  bnir  cut  BCroM  ;  B,  lanw, 
iLD'l  ^,  uat«r  IdjfiT  of  tho  cplJcrniii^  lioiog  of  tba 
hair-follicle,  called  alao  tlie  iuner  aod  outer  reov 
iheiitb  ;  d,  dermic  ur  raternil  coat  of  the  bur> 
follicle,  abown  in  pnrt ;  e,  imbricated  auica  abonl 
to  form  a  cortical  lajer  do  the  tuHnce  of  tbe  hair* 
The  a'ljaceal  cuticle  of  the  root-ahentli  ii  notreprw- 
■entcd.  and  the  papilla  ia  hidden  in  the  lover 
pArt  oC  ibe  knob  whero  lliat  it  repreaeatcd  lighld. 


membrana  propria  or  boaemeut  membran* 
of  analogous  structures.  Betneea  tbe  two 
ia  a  layer  extsiidiug  fixim  the  bollom  of 
the  follicle  aa  bigb  aa  thu  eutiauce  of  the 
(^bnceoua  glanil*,  composed  of  an  itidia- 
tinotly  fibrous  matrix,  tearing  tmueTerseljr, 
aud  of  transversely  disponed  fusiform 
DOnnective  tissue  corplisclea,  vith  oblong 
DUcleL  This  layer,  which  seema  to  be  a 
form  of  connective  tisauo,  receives  capillary  blood- Tessela,  but  wilhoiit  *■ 
jot  recognised  nerrea.  Tbe  cjiiifcrmu:  lining  adheres  closely  to  tbe  root 
of  the  hair,  and  oommonly  separates,  in  great  part,  from  tbe  follicle  and 
•bides  by  the  bair  when  the  latter  is  pulled  out  ;  hence  it  is  sometiiDee 
named  tbe  "  root-aheatb."  It  consists  of  an  outer,  softer,  and  mote  opaqaa 
Btratum  (fig.  cxv.,  c,  <:)  next  the  dermic  coat  of  Ibe  follicle,  and  an  internal 
more  tratiKparutit  layer  (li,  b)  next  tho  hair.  Tbe  former,  named  aUo  tha 
oaUr  root-ihealh,  aud  by  mnob  the  thicker  of  tbe  two,  oorrespooda  with  tba 
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JiKicoiU  <K  Malpigbina  U;er  of  the  epidermis  in  ([eneral,  and  containa  soft 
growing  ceUs,  JDcluding  pigment  in  the  colourei]  raceH,  wtuch  ftt  the  lower 
part  form  a  much  thinner  stratum  and  foua  continuously  into  those  'of  the 
luii-knob  ;  the  internal  inyvr  or  inner  rmil-shtath  reprenents  the  auperficial 
Dr  homy  lajer  of  the  epidenois  oceoTding  to  iome  authoritieH  ;  hut  othdn 
maintain  that  it  is  not  continuous  wiih  that  part  of  tha  akin,  but  oeases 
sbnjptlj'  a  tittle  below  the  oriGoes  of  the  sebaceoOB  ducts.  When  detached 
from  the  hair  it  is  found  to  be  covered  internallj  with  imbricated  down- 
wardly-projecting ficales,  forming  the  cfitieU  of  ihr  ruol-sh^ath,  which  ia 
applied  to  the  cortical  itcaly  cnticle  of  the  hair  proper,  to  whose  upwardly- 
direoted  scales  it  fits  lilto  a  mould.  Its  acales,  as  well  as  those  of  the 
hur-cutiole,  pass,  at  the  bottom  of  the  foUiclo.  bto  the  round  cells  of  the 
hair-knob.  Now,  after  reckoning  o9  this  outicular  lining,  the  inner  root- 
sheath  still  consists  of  two  layers,  which  towards  the  bottom  of  the  follicle 
beoome  blended  into  one.  The  inuonuost  (that  next  the  cuticula)  is  known 
as  Httxiti^i  lay^  ;  it  oonsists  of  flattened  polygonal  nucleated  cells,  two  or 
eren  three  deep.  The  onter  layer  is  composed  of  oblong,  somewluit  flat- 
t«n«d  cells  without  nuclei,  in  which  Saaurea  and  boles  are  liable  to  occur 
from  accidental  laceration,  so  as  to  give  it  the  aapect  of  a  perforated  or 
fenestrated  membrane.  At  the  lower  port  both  layers  pass  into  a  idngle 
layer  of  large  polygonal  nucleated  cells  without  openings  between  them. 

The  soft  bulbous  enlargement  of  the  root  of  the  hair  is  attached  by  its 
b^  to  the  bottom  of  the  follicle,  and  at  the  cireumference  of  this  attached 
part  it  is  continuous  with  the  epidermic  liuing.  At  tho  bottom  of  the  follicle 
it,  in  fact,  takes  the  place  of  the  epiderntia,  of  which  it  is  a  growth  or 
extension,  and  this  part  of  the  follicle  is  the  true  matrix  of  the  hair,  being, 
in  reality,  a  part  of  the  corium  (though  sunk  below  the  general  surface), 
which  supplies  material  for  the  productioo  of  the  hair.  Ttiis  productive 
part  of  the  follicle  is,  acooTdingly,  remarkably  viucular ;  in  the  large 
tactile  hair?  on  the  snout  of  the  seal  and  some  other  aoimala  it  is  raised  in 
form  of  a  conical  vascular  papilla  or  pulp,  which  fits  into  a  corresponding 
excavation  of  the  hair  root,  and  KuUiker  states  that  a  vascular  eminence  of 
similar  stmoture  exists  in  the  hairv  generally,  both  small  and  large,  of  man 
as  well  OS  quadrupeds.  As  the  follicle,  in  short,  is  a  recess  of  the  corium, 
•o  the  bur-papilla  ia  a  cutaneous  papilla  sunk  in  the  bottom  of  it.  Tho 
papilla  is  described  as  being  commonly  of  an  ovoid  shape  and  attached  to 
the  bottom  of  the  follicle  by  a  narrow  base,  or  a  sort  of  pedicle  (Hg.  ciiv.,  t). 
Nervous  branches  of  oonsiderable  size  enter  the  follicles  of  the  large  tactile 
h&in  referred  to,  but  their  ftnal  distribution  lias  not  been  traced  ;  the  pain 
ocoasioued  by  pulling  tho  hur  seems  to  indicate  that  the  human  hair- 
follicles  are  not  unprovided  with  nerves. 

Fine  muKcles,  each  formed  of  a  slender  bundle  of  plain  muscular  tissue, 
am  connected  with  the  hair- follicles  (lig.  (.Txvt.).  Their  mode  of  attachment 
is  described  by  KuUikor  and  Lister  to  be  the  following  :  thoy  arise  from 
the  most  superficial  part  of  the  oorium,  and  pass  down  ohli>iuoty  to  be 
inserted  into  the  outside  of  the  follicle  below  the  sebaceous  glands.  They 
■re  placed  on  the  aide  to  which  the  hair  slopes,  so  that  their  action  in 
elerating  the  hair  is  evident.  Som«)  analOiiiuits  have  also  recently  described 
a  layer  of  circularly- disposed  muscular  cells  as  applied  immediately  to  the 
outside  of  the  follicle. 

OrdVlA  of  fioir— On  the  surface  of  the  papilla  or  vascular  matrix,  at  the 
bottom  of  Uie  follicle,  there  is  a  growth  of  nucleated  cells.  The  cells  for  the 
most  part  lengthen  out  aud  unite  into  the  flattened  fibres  which  compose 


the  fibrosa  part  of  the  hair,  nod  certnin  of  tliem,  previoiuljr  getting  Glled 
with  pigment,  give  riae  to  the  coloured  atreake  and  patches  in  that  tisnieu 
their  nuclei,  at  first,  iil»o  lengthen  in  the  snnio  niMiiiier,  but,  at  last, 
become  indistinct.  The  celln  iifit  the  circuraferenoe  expand  into  the  iwale 
which  fotni  the  imbricated  cuticular  layer  (fig,  cxv.,  e,  e).  The  medi 
where  it  exists,  is  formed  b^  the  colU  uenrest  the  centre  ;  thena  retain  theic 
primitive  figure  longer  than  the  rest  ;  they  become  coherent,  and  theif 
cavities  may  coaleBoe  together  by  di'Btructioii  of  their  mntunlly  adherent 
parietBB,  whilst  collectians  of  pigment  granules  make  their  appoanmoe  in 
them  and  arouud  their  nuclei,  forming  an  opaque  nmu,  which  oocupjei  tha 
alia  of  the  hair. 


Pig.  oxvr. 


Fig.  oxni. 


Fig.  CXTI,— SlCI10!t  OF  THE  SRtJI  OP  THB  HmAP,    WITH  TWO  HilS  PoLLIOtK, 

SLioiiTLT  JiinKiniD  (fiam  Kiillikcr). 
a,  epidcrmia  ;  b,  TOrinm  ;  e,  didbcIiis  of  the  bHir>fGlIic1eJi. 

Fig.  CXVll. -Hiia  Rtiniiia»T  »noH  an  RiiiiiiTfi  nr  Six  W»mKs,  UAoninKii  SSO 
litiHETeiu  (aft«r  Kollili«r). 

a,  homj,  and  A,  tdhfodb  or  Miil[iighuui  later  of  culide  {  •'.  ItiUTtarj  mciabnuie ;  «. 
oi'lli,  Mme  or  wlilch  aie  asBumiDg  ao  oblong  figure,  which  chiefl;  funn  the  future  hair. 

The  Hubatnnco  of  the  hair,  of  epidermio  nature,  is,  like  the  epidenni* 
itaelf,  quite  cxtravascular,  but,  like  that  atrncture  also,  it  ia  organiied  M)d 
aubject  to  iutemal  organic  changes.  Tiiua,  in  the  progresa  of  ita  growth, 
the  cella  change  their  figure,  and  acquire  greater  eonaiatency.  In  conte- 
quence  of  their  elongation,  the  hair,  bulbous  at  the  commencement,  becomes 
reduced  in  diamuter  and  cylindrical  above.  But  it  cannot  bo  uid  to  what 
precise  distanoe  from  the  root  organic  changes  may  extend.  Some  have 
imngiiied  that  the  hairs  are  Hlonly  permeated  by  a  fluid,  from  the  root  to 
the  point,  but  this  hoa  not  been  proved.  The  audden  change  of  the  colour 
of  the  hair  from  dark  to  grey,  which  sometimes  happens,  has  never  been 
satiafoctorily  eiphiined. 

Vmlopmrnl  of  Ihe  hair  in  Che  fndui. — The  nidiments  of  ihe  baira  may  be  dl* 
cemed  at  the  end  ot  the  third  or  beginning  of  the  fourth  oioDth  of  intra-nlerine  life, 
I  ta  little  blafk  tjiMk*  lieneath  tbo  culicle.  Tlicj  at  first  appear  as  little  piu  in  the 
carlum  (fig,  civii.).  filled  with  eelU  of  prcrliiclj  Ihe  same  nature  oa  tbtuc  of  the 
Malpighiin  or  nincoDB  lajer  of  the  cniide,  with  which  ilicj  are  ccntinuoni ;  ao  it 
might  corrcctlj  be  aald  that  the  hair  rudiments  are  formed  of  down  growth*  of 
the  macout  la^er,  nhich  link  Into  the  coriDm.  A  homogeDeout  limitiag  tDcmhraue 
next  appears  li),  inclonlng  tha  ralleelinn  of  cells,  and  coutinuoua  above  irith  a  ^milar 
simple  film  which  it  this  time  lies  between  tbo  cuticle  and  the  earlnm :  it  becomea 
Ihe  Inncmott  or  hyaline  layer  of  the  dermic  coat  of  tbo  follicle.  The  hair  rudimcnla 
next  lengthen  and  swell  out  at  the  boltoin,  so  as  to  auume  a  flaak-sbape  (fis.  citdi). 


DEVELOPMENT  OF  HAIRS. 


MxUi 


C«IU  ore  deposited  ouUide  the  Uoitarf  meiubnina.  wliii:li  eveatnally  gire  riu  to 
fibrei,  corpuacles,  and  other  conslitucnts  or  Ilia  dcnnlii  coat.  While  thia  ia  galng  on 
onUtid?,  th?  relit  vithln  the  fiilUcle  undergo  changH.  Thoao  ia  ihe  middlo  lengthaa 
oot  coafonnablj-  with  the  aiia  of  the  follicle,  and  give  rise  to  the  appearance  ot  a 
shart  eonirat  miniature  hair,  faintly  diatingaiBhable  bj  dilFerence  of  elude  (ram  Ihc 
luiroDDding  mass  of  ccWa.  vhich  arc  alto  slightl}  eloasnted,  bat  acrou  tho  direction 
of  the  fi)lii>:Ie.  The  papilla  |Bgt.  cxtiu.,  S^c,  A)  maken  iu  appearance  at  the  airallen 
root  of  the  little  hair;  aod  the  rctldusr)'  cells  conlsincd  wlthia  the  mdimentary 
follicle  form  the  root  aheath.  Ihe  inner  layer  of  wliich,  or  inner  rool-aheath,  lying 
oexl  to  the  bait  (fig.  cxix.,  if),  la  soon  distinguished  by  its  ttanaluoencyfrom  the  more 
opo'iue  outer  part  that  fills  up  the  rc«t  of  the  cAvity.  The  young  halt  rantlnuing  lo 
grow,  at  hkft  perfanle*  the  cuticle  (Eg.  oil,,  g),  either  directly,  or  after  fir^l  slanting 
Dp  Tor  Eome  nay  betneen  the  mueaus  and  horny  etratiu  Tho  young  hair  'a  often  bent 
lite  ft  whip,  and  Ihea  the  double  part,  protnidcB. 


Pig,  CXYIH. 


Fig.  CXIX. 


Rg.  CXX. 


Fig.  CXVIIL— EuDtHKsT  0?  A  Hjiir  or  tse  IvYiBnotr,  xioMinKS  GO  duiieters 
(after  Koliiker), 

The  cella  f'irm  an  inlenal  Done  indicating  tho  position  of  the  fatnre  hair,     a,  horny 
Uyer  of  cnliclc ;  6,  muDoai  layer  [  c,  eiternfll  layer  of  root  abeutli ;  i,  limitary  nicni- 
A,  {lapilla. 

CXIX. — tiAa  EODtUUT  HElSDBtNa   0*03   or  A   1.1X11,  FBOH  TnC  ElEBBOV,    iriTH 

TUB  ToDxe  Una  not  tit  kieem  iDHODOn  ihe  CntiCLE  (aft^T  Kiillikec]. 


B,   b,  c,  h,  i.  at  in  tg.  oiriii ;  e,  hnir  linob ;  /,  atcm.  and  jr,  point  of  the  hair ;  d, 
layer  of  Iht  root  abcalh,  still  incloiiug  the  hair ;  n,  «,  commencing  aehaeeoua 

Pig.  CXX. — Hiia  FoLiiots  pnoji  ma  Ersnr.ow  vnii  Tni  IIatk  just  Rnci'iET' ;  ni« 

IsiCEIt   LiTITB   rip   run    RoOI-SllEiTU    BlSCa    TO    THE    MuOTU    Of    THE     llilS      FoUIOLB 


(iIWi  Eblliker.) 

The  lellen  denote  the  same  parti  ai  in  Fig.  OXIZ. 


^^^  The  Gut  hairs  prodnecd  eoTutllnte  thefanKiTo;  their  ernplion  taken  place  about 

^^w  Gflh  month  of  intm-ulcriiic  life,  hut  part  of  them  arc  shed  before  hlrtb,  and  are 

^Hnod  ftoaiing  in  the  liquor  amnii.     Killliker  affirma  thai  the  infantile  hain  are 

eatirelf  *hed  and  renciced  wilbln  a  few  months  after  hiithj  thoio  of  the  general  sur- 

f 


HiUBS. 


&iA  Bac,  Aiiil  tfleiwuils  Uw  bftin  of  tlu  Qjeliiliet  md  licid,wlucb  ho  finds  in  prooev 
1^  ^buwB  in  iTifcirt*  about  &  yflv  old. 

Tht  BOW  luin  an  jmrmtiri  in  Uia  fcdlloln  of  tlis  old  (Brl  cxzz.  fc'"^  oxxu  A  An 
inutcutd  i»wih  <if  i.-cil*  akeapkce  in  the  loft  ]uir-knob,vuluitbe  •4j<dniiis  put 
of  :)ui  i(Mi-«luull  ittu  o«t^  layar) ;  tha  gnwing  miH  pmhei  np  the  hairfaiob,  mnd 
deodis  U  fiom  its  gmentiTa  papillKi  TIm  nBwlf-Cm&Bd  maw  of  eelli,  ocenpyii^  the 
Imtcpan  ijf  iha  bilido.  and  natiUs  an  tbe  papilla,  iagndnail;  mnTertedintoknev 
hait  vuk  Ua  :;«ii-dluwlt.  joit  aa  in  tha  pnmitiTO  proem  of  foimaUon  in  tha  embijft ; 
and  a*  ih«  n<ir  hair  lengthens  and  emeis«  fton  tha  follicle,  the  old  one,  aepantcd 
baa  tu  mudz  bi-  aa  imopiBitiua  of  the  new  growth,  ii  g^idnallj  pnihed  towaida 
the  dpctiim^  and  u  Ibm  &Ua  ant.  Lta  root^cMh  hnring  prcTiaojUT  nnderpnu) 
partial  ibtonuon.  ^Vaen  >  hair  is  polled  ant,  a  new  one  giovi  in  it«  place, prorided 
tha  (tfUide  :'ivi&  <r3ii.'a  Uie  growth  procecdi)  remaina  entire.  Heounger,  who  e^e- 
rineikc^ir  readied  'is  pnwesa  in  ihe  lArga  bain  aitnated  on  the  lipi  of  tbe  dog,  fonnd 
that  %  aew  V;-  it>rcami  iliura  rhe  «ir&ce  in  s  (bw  days  after  the  endaion  of  the  old 
one.  and  ai:aini!d  iBi  ^1  lize  in  aboat  thi«e  woeka. 


r*  cnr. 


Pij.  cixa 


Fij  CXXl — Two  EraLjJins  .af  13  lariar.  pcu-id  urt  incji  tmib  FoLunn, 

A.  the  B*w  ail-powth  Sjraiinf  1  woe,  ■,  in  the  intiinor  u  in  d^  cxnn.).  In  B,  the 
enae  haa  HpBnt«l  is:d  chfl  new  hair.  /  j.  aod  xa  inner  rwl-thealh.  & ,-  a,  onler, 
uil  i,  inner  rodt-Uiiath  <i[  uw  aair  :  <:.  ('it  i>c  pspdiA  :  -i  and  t.  the  knob  and  d^  of 


■lid  hair  -.  j,  'amb  ;  ■],  lUin  :  an-t  k,  liie  inisi  it  uaw  hail ;  i.  wbaceoD*  ^anda  ;  k,  h, 

aV4mt-]{ianda  her?  -penin:;  intj  moD'^  it  hal^^lijliicuf. 

Pij.  CniL— Ernisn  ■;»  iS  Iirui  with  Tjc^i  R.t:»  «jjis  roan,  Xixraaa  SO 

DUxraaa   fivoi  Euliiker'. 

',  epiJomia  aiocinaaa  with  cater  rjuc-ihAiiJ  :  dch<r  letMn  ad  in  preocdint  Gtnn^ 

Di^rihviujn  an-i  tjTinijnnfir—^il^  arc  fyand  on.  al!  pwuof  th«  Ain  except  the 
palma  of  ibe  haoda  and  Hiiei  of  the  i'evt.  Uie  denial  w.iiit.'e  ■!{  ue  thinl  phalaagea  of 
'he  flngen  and  toea,  the  upper  e  jeiid*.  tb.*  Ljlaiis,  lad  the  inner  anr&n  «f  the  pnptt^ 


CUTANEOUS  OLANDS. 


4MtT 


.  the  head  Ihey  ore  Mt  ingroap!,  on  the  re<t  of  the  ikia  for  th«  moit  pari  lingly. 
icept  Ihoic  of  tbo  Fyelwhci,  which  are  implaDldd  pcrpendiculurly  U  the  BQrrMc. 
cy  inTc  lUDally  a  slnntjiig  dlrectian,  nbicb  ia  wooderritllf  coiulant  ia  th«  mmt 

Ciemioil  nalnrt. — Tiic  cliemiunt  conipoiiiticin  oF  hair  bna  bnaa  mTi>iti(Ciited  prind- 
Jly  I7  ViiuqneUn,  Seherer,  and  Van  Laer.  Wbca  Lreilod  with  boiling  alcohol,  and 
ith  ellier.  il  yi^Idd  a  cerUln  amouut  of  oily  fat.  conaisllng  of  margiiriD.  mar^uic 
rid,  and  otein,  vhicb  U  red  ar  duck  colaured.  nacordiag  to  Ibo  tint  of  the  hair.  Th« 
lironl  malice  ot  the  hair  ihna  freed  rrom  fal,  Is  eupposed  to  eaoaUt  of  a  anbatance 
elding  gelatin,  and  a  proteio  compound  oonta  in  lag  a  largo  pmporlloa  of  mlphnr. 
It  is  ioFolablc  id  vraliir,  unless  by  long  boiUng  Qfider  preuuie,  by  uhlch  it  ii  reduced 
into  B  viacid  ina».  It  readily  and  completely  diaMlvef  in  caustic  alknUci.  By  calci- 
nalian,  hair  yieliia  from  1  to  1 J  per  cent,  of  aahea,  which  coauat  of  the  foUoving  iagrO' 
dieai4 — vii,  peroiidc  of  iron,  and  according  to  VaQciueUn,tra««  of  nianganeio.dlica, 
chloiido  of  aodinm  aod  potaGtinm,  sotpliatca  of  lime  and  ma^eaia,  and  pboaphale  of 
lime.  With  the  exception  of  the  bono  and  teclh,  no  tUiue  of  the  body  vithitanda 
dM>y  after  death  aa  loog  at  the  huir.  aod  hence  it  u  often  [fouad  preserred  in 
■epalcht^  nhca  nothing  elto  remaini  but  the  ekeleton. 

Gtanda  0/  the  ikiii. — These  ore  of  two  kinda,  the  Bveat  gland?,  and  tbo 
«baCDOUSj  which  yield  a  fatty  secretion. 


Pig.  CSXIII. 


Pig.  OXIIV. 


.'-■e 


.-*/ 


__.  CKXIIl.— Vkbtioan  Skotiiph  01  tn»  Skis  i-vti  ScBOtrTiHKotrs  TisaiK,  MiOM  »rD 
Tr  TBI  Tnnxa,  loaoad  v&k  KiooEa  iSTt  Foaitowa,  Mtcsirim  SO  oiixwtkm  (fran 
Kolliker). 

a,  homy,  and  6,  mucons  bijcr  of  the  epidermis  ;  e,  eoriurn  ;  rf,  paiiniimhia  ad'poim  : 
€,  lapUliv  on  the  ridgei ;  /,  fat  elosters ;  3,  iweat-glanda  ;  h,  sweat'dncts ;  i,  their 
Dpciiiiigi  on  tbo  aorfaco. 

Pig.  CXSIV. — Mio.'"i»(Kii  View  oi'  a  SwiAT-OLiiin  witn  :Ta  Duitt  (after  Wagnor). 
a,  the  gland  siirroundd  by  Teticlea  of  adipose  tinaae  ;  h,  the  duct  paising  through  the 
i-Mrium ;  c,  its  co.btiaaatioa  through  the  loxer,  and  d,  tbrough  tbo  upper  part  of  tbe 
nidrriDii. 


tbe  I 


SWEAT  GLANDS. 


The  tudoriferoui  glands  or  sjeeat-iilatida  (figs,  cxxin.  and.  cxxiv.). — TbMM 
are  seated  on  tlie  under  aurbce  of  tbe  coriuni,  aud  at  variable  depths  iu  tbM 
EubcutnoeoiiB   adiposs   tisEiue.      They  have   the  appearance  of  small  rounS 
leddUb  bodies,  each  of  which,  wbeu  eiamioed  with  tbe  microscope,  is  fouiifl 
to  conaist  of  a  fine  tube,  coilui  up  iuto  a  ball  (though  Eomotimes  farmiiig| 
au  irrogular  or  flattened  figure),  from  which  the  tube  is  continued,  a«  th« 
duct  of  the  gland,  upwards  through  the  true  skin  and  outiole,  aud  opens  on 
the  surface  by  a  slightly  widened  orifice.      The  duct,  as  it  pisaes  tbrougM 
the  epidermiE,  h  twisted  like  a  corkscrew,  that  is,  in  part^  where   the  epM 
dermis   is  suSicieutly  thick  to  give  room  for  this  ;  lower  don-u  it   is  bufl 
Bli),'htly  curved.      Sometimes  the  duct  ia  formed  of  two  coited.up  br.inchoi^ 
which  join  at  a  short  distance  from  the  gland,  as  happens  to  be  the  com 
in  the  specimen  represented  in  figure  cxxiv.      The  tube,  both  in  the  glaud 
and  where  it  forms  tbe  excretory  duct,  consists  of  im  outer  coat,  contiuuoui 
with  the  coritLD),  and  reaching  uo  higher  thm  the  surface  of  the  tnie  skiu, 
a  thin  hoaiogeneous  membraua  propria,  and  an  epithelial  lining,  consisting 
of  one  or  more  strata  of  cells  (often  containing  brownish  pigment),  aud  oi>n- 
tiuuous  with  the  epidermis,  which  olouo  forms  the  twisted  port  of  tlte  duct. 
The   outer,   dermio  or  fibrous,   coat   is   formed   of   homogeneous  or   finely 
fibrous  oonncctive   tissue  vith  corpuseles.      The  larger   gland-ducta  in  the 
aiilla,  at  the  root  of  the  penis,  on  the  labia  majora,  and  in  tbe  ueigbbour- 
bood  of  the  anus,  contain  between  their  coats  a  layer  of  uoU'Striated  mus- 
cular fibres,  arranged  longitudinally.      In  tbe  larger  glands,  moreover,  the 
duct  is  rarely  simple,  beiug  more  usually  parted  by  repeated  dichotomoui 
division   iuto   several   branches,  which  before  ending  give  olT  short  aend 
processes  ;  in  rare  cases  the  branobes  anastomose.     Ou  carefully  detaching 
the  cuticle  from  tbe  true  skin,  after  its  connection  has  been  loosened  by 
putrefaction,  it  usually  happens  that  the  cuticular  linings  of  the  sweat-ducts 
get  separated  from  their  interior  to  a  certain  depth,  and  are  drawn  out  iii 
form  of  short  threads  attached  to  tbe  under  surface  of  the  epidermis,     Tbe 
coils  of  the  duct  ure  loosely  held  together  by  connective  tissue,  which  may 
form  a  xort  of  capsule  round  the  body  of  the  gland.     Each  little  sweat-gland 
is  supplied  with  a  dense  cluster  of  capillary  blood-vessels. 

TliB  fDnffflWof  Ibc  smaller  Bwent-glandanrc  fluid,  without  any  rormid  elements  i  hot 
in  tlic  larger  swcat'gLtnds  of  the  axilla  Ibo  coulenlB  are  eemi-fiutd,  and  nbaunil  in  En* 
palo  gisnules  sznl  nui'tci ;  or  their  secretion  ia  extremely  viscid,  with  a  varjiti^  qmu- 
tily  of  largo,  opaque,  colourlees,  or  jellow  grfluulDS,  wllh  nuclei  nnJ  cclli,  tiinilar  to 
epillielium  cclia  ;  unil  in  belli  casca  it  may  also  contniu  fnt,  K^JlIiker  Btalc*  that  tnm 
tbo  nature  of  their  conienia  these  larger  gluuils  might  be  jcpurated  into  a  ilislioel 
group  from  Iho  ordinary  sweaf-glanila,  were  it  not  for  the  presence  of  traniiitional  fonui. 

i>i*ati'i*bulJoii.— Sweat-glands  exist  in  all  regions  of  tbe  akin,  and  allemi>ls  hriTD  been 
jnada  to  dcicrmiiie  tbclr  rolatire  amount  in  different  porLs.  fur  lliey  are  not  «|t«My 
'  abundant  ererywbcre;  but  while  it  ii^  easy  to  couat  tlicir  numbers  in  a  given  aparc  on 
[he  pnlminil  sole,  the  numerical  proparUon  ssaicned  to  them  in  nioet  other r^ioiiduul 
lie  Inkcn  wiili  e{m«idcrable  allaitancc.  Acmrding  to  Krause.  nearly  3.600  open  oa  a 
s<|UBtelncli  of  the  palm  of  the  band,  and  aomcwbat  fewer  on  an  eijuat  extent  of  ibe  »l« 
of  tbe  foot.  1^1  c  aadgna  ratber  more  than  half  this  number  to  a  tciuore  inehon  Iho  back 
of  the  band,  and  uol  quite  so  many  to  an  eijual  portion  ofiiurracB  on  lh«  forehead,  anil 
the  front  and  wies  of  tbe  neeX;  then  come  the  breaat,  alnlomcn.  aiul  forearm,  whcnt 
he  reckons  about  1100  to  the  inob,  and  lastly,  tbe  loner  limba  and  the  back  part  of 
■lie  ncuk  and  trunk,  ou  which  the  number  in  the  sumo  spnec  la  not  more  than  ^m 

4U0  to  eoo, 

Tbe  JIM  of  theaueatglanda  also  viriea.  According  lo  the  observer  but  tuuned. 
the  areragc  diameter  of  Iho  round-shaped  ones  is  about  ono-aixlli  of  a  Uoo;  but  ia 
some  parts  thoy  ore  larger  than  this— as,  tor  exomph;,  in  the  groin,  but  MpaiaaUy  in 
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be  tiiill«.     In  (hii  lut  sitiulian,  Eraass  toand  the  greater  number  to  meaniN  rroni 
DMbird  of  a  line  to  ■  line,  and  some  neoj!/  two  linea  in  diameter. 
The  •levJopiiienl  of  the  Bwea^gl.iniia  bai  Iweo  carefully  slucltcj  hv  KBUiter.      lie 
tlet  tlmt  Uieir  rudimeiil^,  nhen  Hrit  dUrovcniMe  in  tlie  cml^rvo,  have  mui^b  tlie 

laine  appHuunce  at  ttioxe  of  the  ha\n,  and,  in  like  mtmncr.  consiit  <•{  (itoccmrs  of  the 

mncoiu  lajer  of  thr  epidermis,  irhieli  pasa  down  and  at«  rcroivrd  into  I'nrrcapnndiag 

rcceswt  of  the  corinm.    They  are  formed  tlirouchautof  cells  collected  intusMilid  maHt 

of  ui  elongatfd-pyrifami,  or  rather  elob  shape,  conlinuou  by  ild  Email  and  iriih  tbo 

soft  layer  of  tlie  culicle,  and  clieiibere  surrounded  by  a  homogencoas  limitin;  mem- 

bnne.  vbieh  is  prolonged  tlrovo  between  tlie  eoriam  and  eutlcle.    The  sabsi'quent 

diMig«*  consist  in  Ibe  elongalion  of  the  ruiiimenlaty  gland,  tbo  lormatioii  of  k 

aiit;  along  its  axis — at  fine  without  an  outlet — 

Iha  pTatoogatioo  of  lie  ennal  tbmugh  the  epidermis 

lo  open  on  the  snTGuw,  and.  in  the  mean  time,  tbe 

coiling  up  of  tbe  gradually  lengthening  gland-tahe 

into  a  compact  ball, and  the  tK-iiling  of  the  eicreloiy 

duet  as  it  proeeeds  lo  the  orlBee.     The  orittinal 

honiogeneona    membrane   of    tbe    daet   beeomc^ 

Uiickened  and   is  continaoua  with  tbo  lurfaee  of 

the  MTioin,  whilst  an  epithelium  appears  within, 

coneisllng  of  Bcveral  layers  of  polygonal  or  ronnded 

cells.      The  ceruminoua  glanila  in    the  auditory 

pasage  are  known  to  con<iel  of  a  lube  coiled  into  a 

ronnded  or  oTal   ball,  like  the  sw cat-glands ;  and 

the  iavMtigatiani  of  Professor  EUllilier  show  audi 

■  farther   corrcpondence   between    tbo    two,   in 

■tmcture  and  DKide  of  dEvcIopmcnt,  as  (o  lead  him 

to  regard  tbe  ceruminons  gtnnds  as  a  mere  local 

varletv  of  the  sTidoriferou.^,  wbioh,  as  above  noticed. 

pnaenl  apecialitica  both  of  structure  and  secretion 

ta  particular  rdgioni  of  the  body. 

The  »e&aceoi«  i/landt  (3g.  txiv.),  pour  out 
Iheir  Mcretion  at  the  roots  of  the  liain,  fur, 
with  rery  few  eioeptiona,  they  open  into 
the  hair  follicles,  and  are  found  whorever 
there  are  hairs.  Each  has  a  small  dact,  which 
opena  At  a  short  diitance  withiu  the  month 
c^  tbo  hair  follicle,  and,  hy  its  other  end, 
leftijs  to  a  cluster  of  small  rounded  secreting 
Ricciiles,  which,  as  well  as  the  duet,  are  lined 
by  epithelium,  and  nauallj  charged  with  the 
fatty  secretion,  mixed  with  detached  epi- 
theUnm  particles.  The  number  of  saccular 
recesses  oonnccted  nith  the  duct  usually 
tariea  from  four  or  Bve  to  twenty  ;  it  may 
be  reduced  to  two  or  three,  in  very  small 
glands,  or  even  to  one,  but  this  ii  rare. 
These  glands  are  lodged  in  the  substance  ot 
the  corium.  Several  may  open  into  the  same 
hair  follicle,  surroanding  it  on  all  Biiiea,  and 
their  site  it  not  regulated  by  the  magnitudo 
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Fig.  CXXV-— SBawK-Jira  iJum. 
raou  TUB  F1.CI  WITH  onANcnEU 

rCCT,    OPtBIBQ    WTO   A    Hiia- 
FoLLlCLE,   UA9InriED     GO    DIA- 

iitTnas  (frvm  Kidliker). 

a,  epithelium  eootiiinoai  with 
li,  the  mueoui  layer  of  ejiiderraii; 
c.  content*  of  sUnd ;  i',  d,  the 
groups  of  saccules  on  the  brancbeB 
of  the  doct  i  c,  baic'folliide  ;  /, 
hair. 

of  the  hair.     Thus,  some  of  the  largest  are 

coonectdd  with  tbe  fine  downy  hairs  on  the  ahn  of  the  uose  and  other  parts 

of  the  f»ce,  and  there  they  ofteu  become  unduly  charged  with  pent-up  aecre- 

tion,' 
*  A  Ciw  ;«art  ago  it  was  distoiered  by  Dt.  Qnilaviu  Sinuo,  that  the  sebKcans  and 
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auh  otber  ia  DAture  Aud  offim,  bnt  the  o^uu  of  which  it  is  propOMd  to 
gOTiMdnr  gemnUf  the  strnctoTe  in  the  present  chmpter,  kie  those  devoted 
to  ths  fnnetioQ  of  secretioo. 

.  "By  aomtioa  ia  meant  a  procsM  in  an  organised  bod^,  hj  which  varions 
MMtten,  derivBd  &om  the  orguiism,  ore  collected  and  discharged  at  par- 
tfealM*  pkrii)  in  order  to  be  farther  emplofed  for  special  pnrpoMS  in  the 
WOBOmj,  or  to  be  simply  eliminated  as  redundant  material  or  waste  pro- 
inetm.  Of  the  former  case,  the  saliva  and  gastric  j  nice,  snd  of  the  latter, 
lAkib  b;  wajr  of  distinction  is  often  called  "excretion,"  the  urine  and  sweat 
;_  ^^V  ^  taken  as  ezamplee. 

^  Sacntion  is  veij  oloaelj  allied  to  nutrition.  In  the  one  procMS,  u  in 
l^^^'tta  other,  materials  are  selected  from  the  general  mass  of  blood  and  appro- 
*  'iVdited  by  textnies  and  organs  ;  but  in  the  fnnotion  of  nutrition  or  asoimi- 
,'"  'latton,  the  appropriated  matter  is  deatinod,  for  a  time,  to  constitute  part  of 
I  t«ztare  or  organ,  whersaa  in  secretion  it  is  immediately  dischaiged  at  a 
But&oe.  The  resemblance  is  most  striking  in  those  cases  in  which 
tts  waste  particles  of  the  texture  nourished  ore  shed  or  cast  off  at  its  sor- 
Am^  as  in  the  cuticle  and  other  epithelial  tissues. 

In  man,  and  in  animals  which  possess  a  cironlating  blood,  that  fluid  is 

M   source  whence  the   constituents   of  the  secretions    are  proximately 

^Avrred ;  and  it  is  further  ascertained,  tiiat  some  secreted  matters  exist 

^awdj  formed   in  the  blood,  and  require  only  to  be  itUcUd  and   aepai&ted 

the  general  moss,  whilst  other*  would  seem  to  be  prepared  from  the 

[^ti^MiBls  of  the  blood,  by  the  agency  of  the  secreting  organ.     Among  the 

substances  belonging  to  the  former  cat^iorj,    several,   mwSi  as 

r,  common  salt,  and  albumen,  are  primary  oonatituents  of  the  blood, 

^'tat  otheia,  as  urea,  uric  add,  and  certain  salts,  are  the  result  of  changes, 

toth  formative  and  destmctiye,  which  take  place  in  the  solid  textures  and 

,  fci  the  blood  itself,  in  the  general  process  of  nutrition,     .igain,  as  regards 

,  ingredients  of  the  secretions  which  are  prepared  or  elaborated  in  the 

iwwtory  apparatus,   it  is  to  be  observed,  that  the  crude  material  may 

changes  in   organic  form,    as  well  as  in   chemical  compodtiou. 

I  of  this  is  afforded  by  the  solid  corpuscles  found  in  many  lecre- 

u  well  OB  by  the  seminal  cells  and  spermatozoa  produced  in  the 

In.  the  structural  adaptations  of  a  secreting  apparatus,  it  is  in  the  first 
jiinn  provided  that  the  blood-vessels  approach  some  £ree  surface  from 
vUch  the  secretion  is  poured  out.  The  vessels,  however,  do  not  open 
■p»  the  secreting  surface,  for  their  coats,  as  well  as  the  tissue  coveriug 
thH^  ore  permeable  to  liquids ;  and  the  most  &TonrabIe  conditions  for 
tt»  disoharge  of  fluid  ore  ensured  by  the  divivon  of  the  Tessels  into  their 
Idh*  or  capillary  branches,  and  by  the  arrangement  of  tiiese  capillaries 
te  «loae  order,  as  near  as  possible  to  the  surface.  In  this  way,  their  coats 
■«  mdnced  to  the  greatest  degree  of  tenuity  and  simplicity,  and  the 
Uood,  being  divided  into  minute  streams,  is  extensively  and  thoroughly 
boa^t  into  contact  with  the  permeable  parietes  of  its  containing  cban- 
ad*,  oa  well  as  effectually  and,  by  reason  of  its  slow  motion,  for  a  long 
tbu  exposed  to  those  iufluencea,  whether  operating  from  within  or  without 
Oe  veMela,  which  promote  tnnsudatiou. 

Saeh  a  simple  arrangement  as  that  just  indicated  is  sufficient  for  the 
espetation  of  certain  substances  from  the  general  mass  of  the  blood  ;  for  the 
OMts  of  tlie  vessels  and  tissue  superjacent  to  them  are  not  permeated  with 
ojnal  Suility  by  all  its  constituents  ;  and  in  oertoin  coses  the  eliminatiou  of 
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fluid  in  the  animal  hoUj  U  effected  nilhout  the  Decessary  aid  of  say  mora 
aomplicated  appaintuB.  Thus,  tba  eiholatiou  of  carbonic  acid  nud  «kt«t]r 
Tapoiir  from  tho  interior  of  tbo  luugs  niid  air  paaaages,  is  probubly  prodnod 
in  tbia  BiiDplo  mnnner,  although  the  atructura  of  the  exhaling  membiane 
IB,  for  other  re.isoua,  complex  ;  and  tho  discharge  of  fluid  ioto  cavities  lined 
be  »trouB  luembranea,  which  ia  known  to  be  pre  tern  atnraUy  incteased  by 
artificial  or  morbid  obstruction  in  the  veins,  ma;  be  a  case  of  the  &auie 
Iciod. 

But  another  elemeDt  ia  almost  always  introduced  into  the  secreting  struc- 
ture, and  plays  an  important  part  in  thoaecretoryprocesa;  this  ia  the  nocleftted 
cell,  A  series  of  these  cells,  which  are  iiaually  of  a  spheroidal  or  polyhedrnl 
£gure,  ia  spread  over  the  secreting  surface,  in  form  of  an  epithelium,  which 
tests  ou  a  aimple  membrane,  named  the  basement  membrane,  or  meoi- 
brana  propria.  This  membrane,  itself  citravascular,  limits  and  defines  the 
vascular  secreting  surface  ;  it  rapports  and  connects  the  cells  by  one  of  its 
surfaces,  whilst  tho  other  ia  in  contact  with  tho  blood-vessels,  and  it  may 
very  possibly,  also,  miuiater,  in  a  certain  degree,  to  the  process  of  secretion, 
by  allowing  some  constitneuta  of  tho  blood  to  pass  through  it  more  readily 
than  others.  But  tho  cells  are  the  great  agents  in  selecting  and  preparing 
the  special  ingredients  of  the  secretions.  They  attract  and  imbibe  into  their 
iuterior those  substiiicea  which,  already  e listing  in  tho  blooil,  require  merely 
to  bo  segregated  from  the  common  ttore  and  concentrated  in  the  seonituui, 
and  tliey,  in  certain  cases,  convert  the  matters  which  they  hn,vo  selected  into 
new  chemical  compounds,  or  load  them  to  assume  organic  structure.  A  cell  thus 
charged  with  its  selected  or  converted  contents  yields  them  up  to  be  poured 
out  with  the  rest  of  the  secretion,  the  coutaioed  substance  oGcaping  from  it 
either  by  esudatiou  or,  as  is  probably  mora  common,  by  dehiscence  of  the  cell- 
wall,  which,  of  course,  involves  the  destruction  of  tho  cell  itself.  Cells 
filled  with  secreted  matter  may  also  he  detached,  and  carried  out  entire  with 
tho  fluid  pai-t  of  the  seiTetiou  ;  and,  in  all  cases,  new  cells  speedily  take  the 
pkoe  of  those  nhtcli  have  served  their  office.  The  fluid  effused  from  the 
blood-YBEgela,  no  doubt,  supplies  matter  for  the  nulriiion  of  the  secreting 
atnicluTO,  bisides  afibrdlog  tile  mattrials  of  the  secretion,  tho  re^due,  wheD 
there  ia  any,  being  absorbed. 

Eiamplea,  illuHtrativo  of  the  secreting  agency  of  calls,  are  uflbrded  botli 
by  plants  and  animals.  Thus,  cells,  are  found  in  the  liver  of  vaiions 
animals,  and  especially  of  crustaceans  and  mollusks,  some  of  which  cou- 
tain  a  tubstauce  leaembling  coloured  biliary  matter,  and  others  particlea 
of  fat.  Also,  ia  the  urinary  organ  of  molJuska,  cells  are  seen  which 
inclose  little  opaque  masses  of  uric  acid.  The  secretion  of  the  tebaoo- 
ous  follicles  in  man  often  contains  detached  cells  filled  with  f»t  ;  and, 
according  to  Mr,  Goodatr's  observation,  the  ink-bag  of  the  cnttle-flah  i« 
lined  with  an  epithelium,  the  constituent  colla  of  which  are  charged  with 
pigment,  similar  to  that  which  imparls  tho  dark  colour  to  the  inky  secro- 
tion.  This  last  instance,  as  well  aa  the  pioduclion  of  spermatozoa,  is  au 
example  nf  tho  fonualiou  of  new  products  within  secreting  cells,  a  prti- 
ceM  further  illu-itratcd  in  plants,  which  afford  abundant  and  decided 
evidence  of  the  production  of  young  cells,  spermatic  filaments,  stareh- 
granules,  oil,  vnrioua  colouring  matters,  and  other  new  compounda,  ia  the 
interior  of  cells. 

Both  iu  animals  and  plants,  the  individual  cells  which  are  associated 
together  on  the  aanie  secreting  surface  may  differ  from  each  other  in  the 
natuio  of  their  contents.     Thus,  in  tho  Urer  of  mollu^ca  somu  celia  cou- 
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tain  bOiuy  nutter,  and  ottien  conUin  tt,i  ;  and  ia  tlie  recent  Roft  put  of 
the  epidonnia  and  iU  appendages,  it  is  quite  common  to  mo  cells  filled 
with  pigment  mixed  wiUi  others  which  are  cohrarleaa. 

A  aecrating  appaiatoi,  effectual  for  the  purpose  which  it  ia  eaaentiallf 
dectined  to  folfil,  may  thut  be  said  Bubatantiall^  to  consist  of  a  limple 
membrane,  named  the  membrana  propria  or  baaement  membrane  (marked  a 
in  the  plan,  Sg.  Cxxvl),  supporting  a  layer  of  aecretiiig  cells  on  one  of  ita 
anr&oea  (indicated  by  the  dotted  line  b,  in  the  Ggore),  vhilst  finely>ramified 
Uood-Teosels  are  spread  over  the  other  (e).  Bnt  whilst  the  structure  may 
iwBMn  esaautially  the  same,  the  conEgtiration  of  the  secreting  surface,  or 
(what  amounts  to  the  same  thing)  of  the  supporting  basement  membrane, 
prsMnta  varioua  modiScations  in  different  secreting  organs.  In  some  cases, 
tb«  aeoreting  surface  is  plain,  or,  at  least,  expanded,  aa  in  various  parts  of 
the  serous,  aynorial,  and  mncons  membranes,  which  may  be  looked  on  a< 

Fig.  cssvr. 


Fig.  CXXVI.~Flii  ar  a  Sscairiaa  UsVbbari. 
a,  membniui  propria  or  baienieot  membrans  ;  b,  spithelium,  oompowd  of  aecretiiig 
DKlealcd  ceUa ;  c,  lafer  of  eapilUr;  blood -TCMaU, 

examples  of  comparatiTely  simple  forms  of  secreting  apparatus ;  but,  in 
other  instauces,  and  particularly  in  tbe  special  secretory  organs  name  I 
glauda,  the  surface  of  the  secreting  membrane  ia  varion^j  involved  and 
complicated.  An  obvious,  and  no  doubt  a  priudpal,  purpose  of  this  com- 
plication  ia  to  incrense  the  extent  of  the  accreting  surface  in  a  secreting 
organ,  and  thos  augment  the  quantity  of  secretion  yielded  by  it.  No 
connection  has  been  clearly  shown  to  exist  between  the  quality  of  the 
secretion  and  the  particular  configuration,  either  internal  or  external, 
of  ths  oigau  ;  on  the  other  hand,  we  know  that  the  same  kind  of  secretion 
that  ia  derived  from  a  complex  organ  in  one  animal,  may  be  produced  by  an 
^paratas  of  moat  simple  form  in  another. 

The  more  immediate  purpose  of  tbe  complication  of  the  secreting  mem- 
brsne  being  to  augment  its  surface  within  a  comparatively  circumscribed 
^ace,  two  principal  modes  are  found  by  which  tjie  membrane  ia  so  in- 
creaaed  in  extent,  namely,  by  rising  or  protruding,  in  fonn  of  a  prominent 
fold  or  some  otherwise  shaped  projection  (fig.  czxviL,  d,  e),  or  by  retiring, 
in  form  of  a  recess  (fig.  cxxvnL,  g,  h). 

The  first-mentioned  mode  of  iiicrense,  or  that  by  protrMsUm,  is  not  what  ia 
most  generally  followed  in  nature,  atill  it  is  not  without  example,  and,  as  in- 
stances, we  may  cite  the  Haversian  fringes  of  the  synovial  membranes,  the 
urinary  organ  of  the  snail,  which  is  formed  of  membranous  lamellra,  and 
pcihapa,  also,  the  choroid  plexuses  in  the  brain,  and  the  ciliary  processes  in 
the  eye-ball,  although  secretiou  may  not  be  the  primary  office  of  the  last- 
mentioned  BtmetUTes.  In  most  of  these  cases,  the  membrane  BBsufflcs  the 
form  of  projecting  folds,  which,  for  the  sake  of  farther  increase  of  sur- 
face, may  be  agiun  plaited  and  complicated,  or  cleft  and  fringed,  at  their 
borders  (fig.  cxx;vii.,  «,/). 

The  plan  of  augmenting  the  secreting  surface  by  rtetuion  or  in«cr>ton  of 
the  membrane,  in  form  of  a  cavity,  is,  with  few  exoeptions,  that  generally 
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snullMt  lobnlea  (n)  txnuut  of  two  oi  threo  groupi  of  saceolea,  with  a  like 
nnmlMr  of  daoU,  jomins  into  an  immodifttely  Urg«r  nmuKole  (o),  which 
iisiiea  from  the  bbule ;  and  a  colleotiou  of  the  BmatleBt  lohnlea,  united  b; 


Fig.  cxiviir. 


rig.    CXXVUI.— Plibs  or  Kktkhsiun   or  SscKunKa  Ujjubban^    bi  iMriBaiun  oft 

SiCISBIOM   !■   FOHX  Of  GlVITIES. 

A,  (impia  gUndi,  vii.,  g,  itniiglit  tabe  ;  k,  ae;  i,  coilad  tube.  B,  aiaUitucuUr 
MTpti ;  1^  of  tnbalu'  form;  I,  uccaUr.  C,  niMnioie,  or  bcchUt  compouDd  gliud;  n, 
•^ire  ^ud,  Bhowiug  bnaohed  doct  uid  1011111*7  straotiiTe  ;  n,  >  lobule,  d«lBched  with  0, 
ktanok  of  dnct  proceeding  from  it.     D,  compound  taboUr  gUnd. 

eonsoctire  tissue  and  va&sels,  formg  one  of  the  next  lize,  which,  too,  hu 
its  larger  branch  of  the  duet,  fonned  by  the  junction  of  the  ramuli  be- 
longing to  the  ultimate  lobolea.  In  this  way,  the  whole  gland  is  sncces- 
tirilj  made  up,  the  number  of  its  lobules  and  of  the  branches  of  its  duct 
depending  od  lit  aise  ;  for  whilst  some  gloudi  of  this  kind,  like  the  parotid 
and  pancreas,  consist  of  innumerable  lobules,  connected  bj  a  large  and 
inanf-fafaached  duct,  others,  inch  as  the  duodenal  glands  of  Bruuuer  and 
many  muootu  glands,  ar«  formed  of  but  two  or  three  ultimate  lobules,  or 
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even  of  a  fiugle  one,  with  a  duct,  minute  in  sifa  and  sparingly  bruichedj 

to  corrsBpond.      la  fact,  a  Email  racemose  gland  reaemblos  a  fraguent  of  ■ 
larger  oue.  J 

A  gront  many  compi>uiid  glaiKia,  }<ielJisg  very  diTereot  secretioiifl,  belong 
to  the  racDDioBQ  ctaas.      As  cinniplua,  it  mil   ba  sulSciant  to   mention  tbe 
pancreae,  tbo  salivarj,  lacbrymal,  and  mammary  gl.in-is,  with  tlie  glauds 
Uniniicr  nlroady  rorerrod  to,  and  most  of  tho  buiall  glands  which  open  in 
the  mouth,    faiiccB,   and  windpipe.      From  tho   descriplion   given  of  tbet 
Ktructurc,   it  will  be  understood  nby  the  term   "  conglomerate  glands"  b: 
lecn  applied  especially,  tbougb  not  eicluaivoly,  to  tliia  class.   Their  emnlleat 
lobules  werD  called  acini,  a  term  which  ha.i  alno   been   used  to  denote   tbo 
eacculor  rccesaes  iu  tho  lobules,  and  iudeed  tho  word  adiiiia,  which  originally 
meant  tbe  seed  of  a  berry  or  tho  stone  of  a  grape,  or  sometimes  (be  gropu 
itself,  has  been   so  vaguely  applied   by  anatomists,  Ibot   it   seems   Letter  to 
dUcard  it  altogether. 

Of  tbe  Inbiiltr  compound  glands,  tho  most  characteristic  examples  are 
testicle  Bud  kidney.  In  these  the  tubular  duota  divide  again  and  again' 
into  branches,  which,  retaining  their  tubular  form,  are  greatly  lengtbenecl 
out.  The  branches  of  the  ducts  are,  as  usual,  formed  of  a  liuiJInry  or 
basement  membrane  (memhrauft  propria),  lined  by  opitbclium,  and  in. 
contact,  by  its  opposite  surface,  with  capillary  blood-vessels,  By  the 
multiplication  and  elongation  of  tbe  tubular  brandies  a  vast  extent  of 
Bccrctiiig  surface  13  obtained,  whilst,  to  save  room,  the  tubes  are  coQed  up 
into  a  more  or  less  compact  mass,  which  is  traveriied  and  held  together  b/ 
blood- vcs!)els,  and  sometimes,  also,  divided  into  lobules  and  supported,  u 
ill  the  tusticio,  by  fibrous  partitions,  derived  from  tbe  inclosing  capsule  of, 
Uiu  gland.  Iu  consequciico  of  their  intricately  involved  arrangement,  i' 
is  difficult  to  fjnd  out  how  the  tubular  ducts  are  disposed  at  their  ezi 
mities.  It  seems  probable,  hon-ever,  that  some  are  free,  and  simply  doKd 
without  dilatation,  and  that  olbera  anastomose  with  neighbouring  tubes, 
joining  with  them  in  form  of  loops  ;  in  the  kidney,  little  round  tufts  of 
fine  blood- vessels  project  into  terminal  or  lateral  dilatations  of  the  duel 
but  without  opeuijig  into  them. 

Tho  hum.iu  liver  does  not  precisely  agree  in  stmcture  nith  either  of  tba' 
above  classes  of  compound  glands.  Its  ducts,  which  are  neither  coiled  nor 
Sflccuiatod,  would  seem  to  begin  within  its  lobules,  in  form  of  a  network 
occupying  tho  interstices  of  tho  reticular  capillary  blood- vcsseU,  which  al&o 
are  peculiar,  inasmuch  as  they  receive  and  trausmtt  venous  blood. 

LaFlly,  there  are  certain  little  bodies  of  doubtful  nature,  connected  with 
the  mucous  membrane  of  tbo  intestines,  and  known  as  the  bolitary  and  the 
agminatcd  gland?,  which  differ  from  all  those  hitherto  spoken  of,  inosmuoll 
as  they  are  small  saccules  witbiiiit  an  opening.  Some  anatomists  are  of 
opinion  that  they  discharge  their  contents,  from  time  to  time,  by  bursting ; 
whilst  others,  without  denying  tho  possibibty  of  this,  are  diiposed  to  faJce 
ti  different  view  of  those  glandular  bodies,  and  (as,  nt  any  rate  there  are  no 
dLicta)  refer  tliom  to  the  class  of  "  ductless  glands,"  under  which  head  they 
will  be  again  adverted  to.  The  full  description  of  those  glands,  as  well  as 
of  the  peculiarities  in  tbe  >lructuro  of  tho  liver  and  ki.lney  above  referred 
t>>,  belongs  to  the  details  of  special  anatomy. 

Besides  blood-vessels,  the  glands  are  furnished  with  lymphatics,  which 
in  the  compound  glands  proceed  from  laounor  lymphatic  spaces  within,  ni 
already  stated  (p.  cliixiii.].  Brancboa  of  nerves  have  ahto  been  followed, 
tor  some  way,  into  these  organs,  and  the  well-known  foot,  that  the  Bow 
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aotmtiaa  in  Beveial  gUnda  is  affected  hj  mental  emotionj,  ahowi  that  an 
ioBiience  ia  exerted  on  Moretuig  organa  through  the  medium  af  the  nervoua 
i^fstem  ;  and  this  k  farther  ihown  by  the  fact,  noir  aaoertuned,  that  an  in- 
onaied  flow  may  be  brought  on  by  diiect  or  reflex  itimnlation  of  their 
nerrea.  The  dbtribntion  of  these  nerves  in  the  talirary  glanda  has  been 
reoently  traeed  by  Ffltiger.  He  finds  that  dark-bordered  nerve-Gbret  pro- 
ceed to  the  emcal  grandular  saccules  ;  that  the  membranoas  tube  of  the 
nerve-fibre  becomes  oontinaous  with  the  membrana  propria  of  the  saccule, 
whilst  the  fibre,  retaining  its  dark  borders,  passes  into  the  saccule  and  divides 
Into  fine  branches,  which  mn  between  the  nucleated  glaiid-eelhi  lining  it, 
and  finally  penetrate  the  walls  of  these  cells  and  become  connected  with 
their  nuclei.  Other  nerve  fibres  proceeding  to  the  saccules  come  from 
ganglionic  or  nerve'-oells ;  these  fibres  are  diiefiy  pale  or  non-medullated, 
thoagh  not  without  admixture  of  the  dork  bordered  kind,  and  are  anp- 
posed  to  belong  to  the  sympathetic  aysiem.  These  gauglionio  fibres  have 
■lao  been  traced  to  the  gland-cells. 

From  what  has  been  stated,  it  will  be  apparent  that  the  substance  of  a 
^and  conmsta  of  the  ducts,  blood-vessels,  lymph-lacunte,  and  a  few  nerves, 
in  some  cases  connected  by  an  intervening  tissue.  In  the  testicle  there  is  a 
very  small  amount  of  intermediate  connective  tissne,  which,  with  the  aid  of 
ike  blood-vessels,  holds  the  tubules  but  feebly  together,  so  that  the  structure 
ia  comparatively  loose,  and  readily  admits  of  being  teazed  out ;  but  then  it 
is  sufficiently  protected  and  supported  by  a  fibrous  capsule  on  the  outside, 
and  fibrous  septa  within  the  gland.  lu  the  racemose  glaudi  there  is  a  good 
deal  of  uniting  connective  tissue,  which  aunouuds  collectively  each  group  of 
■aooules,  binds  together  the  lobules,  and  supports  the  vessels  in  their  romifi- 
eations.  The  snbatauoe  of  the  kidney  contains  scajrcely  any  well  charsoterised 
fibrous  connective  tissue,  except  bandies  whicli  here  and  there  acoouipanj 
the  larger  branches  of  vessels,  but  there  is  an  abundant,  though  very  deli- 
oata,  network  of  retiform  tiKSue  in  a  soft,  amorphous  matter  between  the 
-tnbnlea  and  blood-vessels,  which  binds  them  together. 

Faretiehyma  ia  a  term  sometimes  employed  in  describing  glandular  organs, 
though  it  ia  less  in  use  now  than  formerly.  It  is  used  sometimes  to  denote 
the  solid  part  of  a  gland  composed  of  the  various  tiaauea  already  mentioned  ; 
at  other  times  to  signify  any  substance,  of  whatever  nature,  lying  between 
the  ducts,  vessels,  and  nerves.  In  this  last  senae,  the  parenchyma  is  in 
-oertain  glands  represented  by  connective  tisane,  in  others  by  oorpugcles  and 
amorphous  matter,  whilst  in  some  it  esn  scarcely  be  said  to  exist 

Bome  glands  have  a  special  envelope,  as  in  the  case  of  the  kidney  and 
testicle  ;  others,  as  the  pancreas,  have  none. 

The  dacts  of  glands  ultimately  open  into  cavities  lined  by  raucous  mem- 
btana,  or  upon  the  surfaix  of  the  skin.  They  are  sometimes  provided  with 
a  reservoir,  in  which  the  secretion  is  collected,  to  be  discharged  when  the 
pnrposes  of  the  economy  so  demand.  The  reservoir  of  the  urine  receives 
the  whole  of  the  secreted  fiuid  ;  in  the  gdl-bladder,  on  the  other  hand,  only 
a  part  of  the  bile  is  collected.  The  vesiculie  saminales  afibrd  another 
example  of  those  laterally  appended  reservoirs.  The  ducts  are  constructed 
of  a  baaement  membrane  and  lining  of  epithelium,  and  in  their  smaller 
divisions  there  is  nothing  more  ;  but  in  the  larger  branches  and  trunks  a 
fibro-voscutar  layer  is  added,  as  in  the  orUinary  mucous  membrane,  with 
-which  many  of  them  are  continuous,  and  with  which  they  all  agree  in 
natnre.  A  more  or  less  firm  outer  co.it,  composed  of  connective  tissDe, 
comes,  in  many  cases,  to  surround  the  raucous  lining,  and  between  the  two. 


ecixvi 


DUCTLESS  GLANDS. 


or,  at  any  rate,  outside  llio  mucouB  coat,  there  is  in  some  ducts  a  depont  of 
non-Btriated  muscular  tisBiio.  The  epithelium  is  usually  composed  oC 
spheroidal  or  polyhedral  cells  at  the  eouimonconient  of  the  duels,  and  is 
columnar  in  the  rest  of  their  leugtb,  though  sometimes  flsttenej  or  scaly,  i 
ill  the  mammary  gland. 


DUCTLESS  OR  VASCULAR  GLANDS. 

There  ate  certain  bodies  which  hare  received  the  name  of  glands  on 
BCCount  of  their  reaeiublanco  i[|  general  apiicaranoo  aud  structtiro  to  the 
ordinary  secreting  organs.  They  dilFur,  however,  from  the  latter  in  the  fact  of 
their  possessing  no  ducU  for  the  discharge  of  secretion  ;  so  that  the  products  of 
BecretivB  action,  if  finding  any  outlet,  are  compelled  to  do  so  by  rupture,  lij 
filtration  through  the  tissues,  or  by  re-absorption  into  the  circulaliuj 
current.  The  bodies  in  question  have  beon  termed  "ductless"  for  lUt 
obvious  anatomical  reaiion  :  and  "vascular,"  on  certain  physiological  or 
theorotio  grounds,  as  they  are  aiippOBed  to  effect  some  change  lu  the  blood 
which  is  transmitted  through  them. 

To  this  class  belong  the  following  bodies  : — the  spleen,  the  thyroid  body 
thymus  gland,  supra-renal  capsules,  pituitary  body ;  and,  according  li> 
varioiu  authorities,  we  ought  to  place  in  the  same  category  the  si^liisry 
closed  follicles  of  the  stomach  and  iutestinee,  the  Peyeriaii  glands,  tb> 
follicular  glaiids  at  the  root  of  the  tongue,  and  also  the  lymphatic  clanitik 
The  peculisr  Rtructure  of  each  of  these  organs  (except  the  lymphatic  stands, 
iilready  treated  of)  will  be  oonaiJered  in  its  proin.T  place  in  that  portion  of 
this  work  which  is  devoted  to  special  anatomy  ;  and  ne  have  here  to  fin 
only  a  general  outline  of  those  stnictuial  provisions  which  are,  with  man«r 
less  modification,  common  to  them  all. 

The  folloniug  may  be  taken  as  a  general  account  of  the  modo  in  wbick 
Ihvir  constituuut  clt^menta  are  arranged.  The  form  of  the  gland  ia  detei> 
mined  by  a  fibrous,  and  iu  some  instances  dense  and  firm,  investiug  biddi- 
brane,  which  in  the  larger  organs  is  furnished  with  prolongations  proJoctiM 
inwards  as  septa,  giving  considerable  firmiiess  to  the  t«iture,  and  Mtlw 
forming  loculi  or  rounded  cavities  within  them,  or  morely  leaving  *mM 
between  the  septa,  iu  which  the  peculiar  substance  of  the  gland  is  pUttA 
The  investing  membrane  coneists  of  both  white  aud  elastic  fibres,  in  tip 
ing  proportion,  and,  in  many  iuslaDcet  in  the  lower  aiiimale,  of  non-«lriaMd 
muscular  libroH.  Each  gland  is  abundantly  supplied  with  blood-T^MJ^ 
both  arterial  and  venous  ;  the  former  commonly  dividing  freqa«iitl«  bat 
entering  into  no  anastomosis  until  they  have  arrived  at  their  uUiinal*  —T- 
ficaliou  in  a  capillary  plexus  ;  the  latter  (the  veins)  are  usually  Uiye,  nl(^ 
less,  and  ui  some  situations  appear  dilated  into  sacs  ;  but  this  appeuisM 
has  been  questioned.  Lymphatic  vessels,  proceeding  from  lutuug  wtthia 
the  glauil,  and  nerves  exist  in  very  varying  proportions. 

The  blood-vessels  na  they  pass  through  these  glands  aro  in  aomt  ^tm 
clo&ely  surrounded  by  a  [leculiar  pulpy  Hubstaiico,  varying  in  atnoual  tmi 
colour  at  differetit  periods,  but  generally  existing  in  considerable  qaaUtiU. 
This  pulp  consists  of  corpuscles,  granular  matter,  and  fat-molecuW  Tb 
corpuscles  are  of  very  different  kinds  and  vary  widely  in  aijta ;  mnt-^  ,^4 
those  aro  the  best  established,  resemble  lymph,  chyle,  or  pale  ]in+ 
corpuscles  ;  othon>,  free  nuclei ;  some,  of  more  luestionable  exislaiM,  ■!• 
>.iid  to  bo  large  compounri  cells,  containing  in  their  inlorior  globules  dodr 
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thou  of  the  blood  ;  othen  arc  described  oi  eontaismg  many 
much  granular  matter. 

Theie  being  the  geceral  chiLractera  of  the  ductless  gUnda,  the  varietiea 
met  with  in  the  human  body  may  bo  arrnugud  as  followB  : — 

0.  Hounded  ikud  closed  capsules  filled  uith  nucleated  cells,  nnclei,  and 
tDtercellular  iluid,  and  traversed  by  blood- capillaries  ;  the  cupiiulea  placed 
singly  or  in  flat  patches  under  a  mucous  stembrane  (solitary  and  a^^inated 
intestinal  glands),  or  suirouudiug  a  simple  or  complex  recess  lined  by  and 
opiiniug  on  the  surface  of  a  mucous  membrane  (certain  lingual  and  pharyn- 
geal gknd«,  aud  tonsils)  ;  it  being  uncertain  whether  the  contents  of  the 
Cftpinles  ore  discliarged  by  rupture  or  transudation,  or  takeu  up  by 
kbsorption. 

6.  A  lobulated  organ  incloaing  a  sinuoni  internal  cavity,  with  no  outlet, 
fiUaJ  with  a  liquid  secretion  containing  corpuscles  ;  the  cavity  braoching 
into  the  lobules,  and  ending  in  the  smallest  of  them,  according  to  oue 
opinion,  by  groups  of  saccular  dilatations  of  its  membrana  propria,  covered 
outwardly  by  capillary  blood-vessels,  aa  in  the  racemose  Bocrotunj  glands. 
According  to  anotlier  view  the  walls  of  the  cavity  in  an  ultimate  lobule  are 
not  set  round  with  saccules,  but  with  small  sohd  pellets,  farmed  of  aggre- 
gated corpuscles  similar  to  those  of  the  l^uid,  and  bounded  towards  the 
oater  surface  of  the  lobule  by  a  membrana  propria,  icilhin  which  is  a  group 
of  blood-vessels  pervading  the  corpuscular  matter,  as  in  a,  (thymus). 

e.  A  glandular  body  cautoiuiug  diOo rent-sized  locular  spaces  formed  by  a 
stroma  of  fibrous  or  more  or  less  homogeneous  connective  tissue  ;  the  locuU 
cantoning  granules,  nuclei,  and  nucleated  cells  of  various  sizes,  with  inter- 
cellular fluid  (anterior  lobe  of  the  pituitary  body  and  supra-ren.il  capsules), 
or  lined  by  a  membrana  propria  and  opitheUum,  aud  filled  with  clear 
tenacious  fluid  (thyroid  body). 

d.  Au  organ  coutouning  a  peculiar  pulp  lodged  in  the  interstices  of  a 
trabecular  and  highly  vascular  structure  ;  also  capsules  with  contents  as  in 
a,  attached  to  the  veaaela,  aud  surrounded  by  the  pulp,  which,  while  cou- 
tAiuing  collections  of  red  blood- corpuscles  in  various  conditions,  reaembjcn 
geueially  ID  nature  the  matter  withiu  the  capsules,  and  ia  likewise  traversed 
by  fine  blood-vessels  (spleen). 

t   Rounded  or  oval   bodiea  having  in  their  interior  intercommunicating 

uli  and  intortrahecular  spaces,  further  subdividml  by  retiform  tissue,  and 
[•nrtially  occupied  by  a  corpuscular  gland-pulp  travErsad  by  blood- capillaries ; 
everywhere  round  the  pulp  a  space  left  for  the  passage  of  lymph,  communi- 
cating with  the  nfferent  and  efleteat  lymphatics  (lymphatic  glauds). 

The  purposes  fulfilled  by  most  of  the  organs  referred  to  are  still  involved 
in  groat  obscurity,  aud  very  diBerent  opinions  are  held  on  the  subject  by 
emineut  outhoritios  in  Physiology. 


DIVISION  I. 
SYSTEMATIC  OR  DESCRIPTIVE   ANATOMY. 


SrsTBMtTic  or  Descriptive  Anatomy  embrocea  the  eoDHideraition  of  the 
orguui  of  the  body  in  an  order  urtiuged  according  to  their  nature  and  con- 
nectioiu.  It  b  called  Sjrstematic  in  opposition  to  Topographic  or  Demon- 
■bstivB  Anatomy,  in  which  the  Tarious  diuimilar  org&nj  found  in  each 
region  are  described  together,  and  which  is  paxticoJarly  adapted  for  the 
■tndy  of  the  relative  poaitioD  of  parts. 

The  oi^bub  and  parts  of  the  body  may  be  regarded  from  two  distinct 
points  of  Tisw,  the  Physiological  and  the  MorpfaologicaL 

Tiewed  in  their  physiological  aspect,  they  form  a  series  of  instramoDta 
fitted  for  the  acoompliahmest  of  particular  pnrpoees.  Thus,  for  example,  the 
bones  form  levers,  which  are  moved  by  the  muscles  ;  and  the  combinations 
of  these  in  the  hand  are  fitted  for  grasping,  while  those  of  the  foot  are 
adapted  for  walking. 

Bnt  considered  apart  from  the  functions  of  its  organs,  the  haman  body, 
••  well  as  all  other  organisms,  exbibita  a  regular  plan  in  its  ooDstructioD,  to 
inTestigate  the  nature  of  which  is  the  object  of  Morphological  Anatomy. 
^Hkat  plan  cannot  be  competently  examined  eicept  with  the  aids  furnished 
by  the  stndy  of  Development  and  Comparative  Anatomy.  One  of  the  most 
general  facts  connected  with  the  plan  of  conntruction  of  the  human  body  is 
its  srgroented  nature,  similar  sets  of  parts  being  placed  in  succeasion,  so  that 
the  line  of  their  series  forms  the  long  aiis  of  the  body,  and  parts  found  in 
<me  segment  or  member  of  the  series  con-espond,  often  very  distinctly,  to 
pttTts  in  other  segments.  _ 

The  aegmented  plan  is  that  on  which  are  constmcted  not  only  vertebrate  animals, 
or  all  those  which  are  posseiised  of  a  vertebra]  column,  but  also  the  higher  invertebrste 
classes.  It  is  most  nutnifeBtl;  dispSajed  in  the  clsas  arliculata,  in  some  of  irbich 
nearly  the  whole  body  is  composed  of  a  chain  of  precisely  BiralUr  segments ;  while  in 
others  the  segments  are  fused  together  in  groups,  so  as  to  form  more  complicated 
•tructnre&  In  the  human  body  the  appearance  of  segmtntatioa  is  seen  moat  con. 
^icQODsly  tn  the  osseous  system;  it  likewise  pervades  the  nervous  system,  and  is 
observable  in  soire  other  structares.  Tbe  trunk  of  the  body  is  formed  by  a  series 
of  segment!,  iadiatinguishably  blended  together  in  some  of  the  systems,  bnt  disttDct 
in  others ;  while  the  limbs  are  rather  to  be  regsnled  ss  lateral  outgrowths  conoected 
with  a  certain  nomber  of  foments.  Such  segments  of  the  body  may  be  named 
rfrUbral  tegmentt,  or,  as  Goodsir  has  suggested,  aomatomet ;  and  to  distiaguiali 
sections  of  the  skeleton,  the  nervous,  muscular,  or  other  tiystema,  the  terms  iderutome, 
natroUmtt,  myotome,  Ac,  proposed  by  the  same  author,  may  sometimes  be  con- 
veniently employed. 


2 


OSTEOLOGY. 


Cam^ponileticc  uf  jtnictanil  eletncnU  in  diffbrenl  unlmala,  or  in  difTcretit  cegrnenti 
of  Ihe  tame  unimal,  condtitulei  ittiikC  U  now  gentnill}'  called  lunitoloiiy.  Tbu«  Ibe. 
wings  orblnla  >nil  ihs  rorelimba  of  qnailntpcds  an  bomologDna  with  the  appvi  Uoihn 
of  man,  and  vcrtcbne  ant  bomologous  one  with  anolher.  To  diitingDuh  the 
coiTCspaQdcnee  of  parts  ivhicli  lie  In  Beriea  rrooi  Ehnt  which  ciuts  between  Mm^ 
tures  in  Jiflbront  animals,  Owen  haa  aoggested  fur  the  former  the  lorm  hom'jlijp<i. 
Bnil  the  |iliniM  itriat  liomoln-jg  is  likewise  employed.  Tlina  Ibc  bones  of  the  toot 
ate  HTrJnii)*  homolDgods,  or  bomol^pic,  with  thofe  of  the  hind. 

To  cxpre««  resemblance  oEa  general  nature,  ariaiog  fiom  siinilarily  of  ftinclion.  the 
lena  •nolo<jy  bos  heea  ailopt«i  by  reecnt  nulhon.  Wbitc  etnictiires  fundnmentiUy 
similiir  are  regarded  09  hpmologoiiB,  althoagh  llic  progreaa  of  their  development 
and  the  purposes  for  whieh  tXte^j  arc  adapted  mnv  be  different,  organs  sdaptol  for 
similar  purposes  are  said  In  be  analogoos,  however  difTercnl  in  their  original 
anatomical  relutioua  may  be  Ihe  parts  of  which  thej  uro  composed.  Thoa  the  gills, 
beioig  the  respiratory  organs  of  Giihes,  are  analogoos  to  Ibe  lungs  of  the  sii-breatUing 
vertebtnta;  but  they  arc  not  homologous  parts. 

DfiscBirTEii  TinHs.— Aa  it  bi  the  office  of  deseriptiTe  anatomy  to  bdlato  with 
provision  not  only  the  form  and  structure,  bnt  also  Iho  position  in  relation  U>  other 
parl«  of  objects  trliich  are  oflcn  irregfalar  and  eomplieated,  it  is  imporUtnl  that  it 
should  have  a  generally  recognised  iystem  of  Donienclaluro :  hence  many  vur>l« 
eipressivc  of  rclntive  pneiliipn,  have  acquired  a  restricted  technical  sense  in  which 
they  arc  generally  used  by  anntomisls.  It  may  be  proper  to  mention  here  the  most 
iuiportaut  of  those  tcrma.  The  maial  plaint  ia  thai  in  which  the  boitj  might  be 
divided  into  a  right  and  left  lateral  half;  the  miililit  line  being  the  line  before  and 
behiod,  in  which  that  plana  meets  the  surface  of  the  body.  InUrnnl  and  rrlfmal 
denote  relativo  nearuesa  to  and  distance  from  the  mesial  piano  towards  either  side. 
Siiiirrfiaiil  and  <liep  indicate  distance  from  tbe  surface  ;  and  in  the  expreasion  of  this 
relation  it  is  well  to  avoid  Iho  use  of  the  terms  Kdrrnal  and  inttrnal.  inner  and 
tmier,  ab/tvr  and  Moie,  or  to  employ  tbem  with  the  almost  cantion,  Icat  Ihej  beenma 
%  tourec  of  confusion.  Nevertheless,  an  eiceptiiin  to  this  rule  is  still  very  generally 
made  in  the  instances  of  some  phniB«s  which  have  been  long  in  use.  Thus  (he 
Buperticial  and  deep  oblique  muscles  of  the  abdomen  are  commonly  called  extcnu) 
ami  internal,  and  so  also  wilh  the  ^uperlicial  and  deep  in^iinal  rings.  Siipei'tof, 
in/rrior,  abtire,  Mihh,  onlTior,  and  ponlfn'or  have  reference  to  the  pnailion  of  parts 
in  the  erect  posture  of  the  body.  As,  however,  the  emplojment  ot  those  t*rnn. 
though  unobjectionable  in  human  anatomy,  is  liable  to  give  rise  (0  ambiguity  in 
general  or  comparative  doseripliona  of  strueluro  in  man  and  animals,  it  is  frequently 
preferable  to  substitute  others  which  express  positioD  by  reference  to  a  region  or 
structure  tnworda  wbieh  the  part  la  directed.  Thus  renlral  and  thrtid  may  be  oft*n 
employed  instead  of  anterior  and  posterior,  and.  in  the  limbn,  proximal  and  (furnf 
instBad  of  superior  and  inferior.  The  inferior  aspect  of  the  lung  may  ba  called 
diaphragoiatie,  the  posterior  aspect  of  tbe  gullet  vertebral,  and  so  on. 


Section  L— OSTEOLOGY. 

The  oaseoua  Bystom  fortna  the  Aehton,  or  soliit  franioirork  of  the  body. 

It  supports  the  soft  parts,  protects  delicate  organs,  ad<]  furtiislies  places  of 
attaehment  to  the  muscles,  by  which  tha  different  movements  are  executal. 
Tho  osseous  parts  of  the  skeleton  are  hound  together  by  ligameuts  ;  and  in 
Boiiio  pjirts  tho  framework  is  coraijletod  by  the  addition  of  cartilogea.  A 
■ttnliiTolikfleUtn  is  ono  in  which  the  connocling  parts  have  been  pTMerveJ  ; 
while,  in  an  aHijiiial  akelctou,  the  ligaments  and  cartilngea  having  been 
removed  by  oonipleta  maoemtion,  the  bonca  are  united  by  artificial  ueohutical 
contrivances,  and  the  cartUagos  are  replaced  by  some  other  aubstMioe. 

The  uiimher  of  bones  in  tho  skeleton  varies  at  different  ages  of  life,  some 
which   are  origitmlly  dialinet   beooming  united  together  m  the   procosa  of 
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SKELETOS  IN  GENERAL  B 

rAuiGcatirin  prnceejs.      TIio   following   ia   ivn   eiinmeniUoB   of  thoio  nsnally 
iTeckoaed  aa  distiuot  in  midiliiA  life  : — 


he  spinal  coTunrn  coniials  of  twenty  four  free  xertBliriP, 
the  sacrum,  aad  Ihe  coccyx     ..... 

[The  ikul]  eoniiats  of  twenty  I wn  l>oneii :  of  these  eight  are 
crnniil.  vii.,  four  «ing1c  bones,  Uie  occipllnl,  tronlal, 
ethmoid  aoi  4plien<-iil ;  and  tva  psir^,  the  [•uistul 
uid  Ifltnponi].  Fourteen  an  facial,  rix,,  Iho  sipgle 
bono,  the  %'omer  and  inferior  nuucillar;  bone  ;  and 
III  pain,  the  nasal,  laerTinal.  GU[>eriur  maiillarj', 
malar,  pntatul.  and  lurbinnted  .         .         ,         . 

here  are  Inclvc pair*  of  rilis,  a  slemnm.  and  a  hj-oid  bone 
be  jiipprior  exlremities  consiBt  cnfh  nf  a  elnvicla  nnil 
sfapiils,  humerus,  mdiiin.  ulna,  eight  carjiiU  hone«. 
five  metacurpal,  and  fourteen  diRital 

IThe  inferior  Filremitiei  eonelnt  each  of  a  pctric  bono, 
femur,  patella,  tibia,  fibula,  devea  Uraal  bones,  five 
metalanal,  and  fourteen  digital       .... 


BInglo 


20 


34 


Pntr".! 


S 
I '2 


S2 


31 


83 


ToUl 


3S 


92 

20 


6* 


62 


2(1  n 


Beiidea  tlie  bones  abovE  ennmereled.  there  exist,  llkewiie,  thive  pain  at  audilnry 
■tielea,  and,  in  addilien  In  the  pulclia,  ratioud  amaller  bones  calleil  Kesnmoid.      Thsl 
nditory  ossicle*,  tliiiugh  enclosed  "ithin  the  tompnral  bonea,  may  be  cainaiiiered 
einiigins;  to  the  skeleton.     The  acstmoid  bonei  are  only  aeceaaoriea  lo  the  tondoni  ia 
pliioli  they  are  deieloped. 


^g.  1.  — PiasT  DonuL  TsnTEBnt,  FnwT  Bib 
anil  CiatiLiaa,  is*  UrPKR  P*M  or  rut 
SitaBEii,  sien  fbhw  aboyx,  on-nri  i  vciw  or 
a  RxasKiiT  or  thi  Vebtibritk  Seei.ktoit,  J 
C,  Ludy  or  centre ;  N,  terte^ral  ring  or  neui-al 

ucb ;    V,  favily  of  Uie  cheat  euclDeed   hj   Uio 

rlt«  wr  liaceial  imh. 


Fir.  1. 


« 


r 


Tlio  Msgmenta  of  the  skeleton  are  ao 
linpnned  a*  to  aniroHnd  or  piirtinlly  en- 
close two  cavities  of  luieqiial  niio^tba 
neural  and  TiBceml.  The  neural  cavity, 
comprehending  the  cniiiinni  ncd  vertubi-al 
canal,  is  of  great  wiilth  in  the  head,  and 
compnmtivelj  small  in  the  rent  of  ita 
length :  it   ia   ucarly  comjilolely  bouiiileil 

by  bony  walls  in  ibi  wholo  extent.  The  viaceral  cavity,  placed  in  front  of 
the  vertt'bnJ  column  tliroiighout  its  lengtb,  is  only  iroptrfectly  represented 
in  the  head  by  spnceii  onckmeJ  bf  the  bonea  of  the  fnce  :  itH  vnlls,  which 
are  very  incomplete,  are  most  porfoi.-t  iu  the  thorax  anii  pelvis,  and  leave 
IkT^  open  spaces  in  the  regious  of  the  neck  and  alidomen.  In  these  several 
regioiiB,  the  rel.^tive  position  of  the  walla  of  tho  neural  and  visceral  cavities 
id  of  theii  contained  viscera  remains  the  salilA 


1.— THE  VERTEBRAL  COLUMN. 


The  Tertebral  coltimn  nit»y  be  considered  aa  tho  foundation  of  the  wholo 
skeleton,  not  only  liecnuse  it  eliats  iu  all  nnimnls  wluoh  posHeas  an  fiKseous 

Cm,  but  bocaiioe  it  is  the  centre  round  whiuh  the  olher  pitrts  are  developed 
: 


TEBTEBRAL  COLUMN. 


and  (iminged.  Superiorly,  it  aiipportB  the  skull  ;  latarally,  tlie  ribs  ai 
attached  to  it,  tliroiiyli  "liioh  it  recoivea  the  wejyht  of  the  oppor  limbs ;  and 
near  its  inferior  extremity  it  rosts  upon  the  polvio  bones,  which  coinmunicBte 
the  weight  of  tho  body  to  t!io  lower  limbs.  Besides  being  a  pillar  of  support 
to  tha  rust  of  the  gkuletuu,  it  fumishos  protuctiou  to  the  spiual  oord  b; 
eoclosiiii;  it  in  an  osseous  ciiliitl.  It  is  composed  of  a  scries  uf  bones,  colli 
Turtt-bnc,  tbt;  most  of  which  are  united  together  by  joints  and  elii.«tic  su 
ototico,  aud  a  few  by  bony  connection,  in  aitoh  a  manner  that,  although  l! 
amouut  of  motion  allowed  between  each  pair  is  slight,  the  agt^gatc  uf  I 
in  tho  whole  ia  sufficiisut  to  give  the  column  very  eotisid arable  flexibility. 

Tho  tweuty-foiir  upper  vurtcbrte  n.-niain  aepiuate  iu  the  niliilt,  and  retain' 
their  mobility :  they  iiieroose  in  siio  from  above  downwards.  They  ore  siii 
ceedeii  by  five  others,  which  rapidly  diminish  in  sieo  from  above  downwnn 
and  which  are  united  into  one  luaRs,  called  the  nicnim  ;  beyoiiil  tho  sacrum 
are  four  dwindled  terminal  members  of  the  series,  which  as  age  ailvanoes 
■  become  likewise  united,  and  form  the  coccyjr.  Thus  the  column  may  be  aoid 
'  to  consist  of  two  irregular  pyramids,  the  common  base  of  wbicU  is  at  tlia 
eupeiior  extremity  of  tho  sacrum. 


THE  MOVEABLE   VERTEBR*. 


•rhiiA^TB 


OBNERit.    oaARiCTEHS. 

The  general  chumctera  of  the  vertobrte  are  best  e:(hibiteii  in  those  wbid' 
are  placed  nenx  the  middle  of  the  column.  Those  at  the  extremities  present 
ft  greater  number  of  distiuctire  peculiarities.  The  following  descriptiun  U 
applicable  to  the  great  majority  of  moveable  vertobne. 

Each  Tertebra  baa  more  or  less  the  form  of  a  ring,  and  presents  for 
sideration  a  body,  arch,  and  piocesaes. 

The  hvdy,  the  large  mass  in  the  anterior  part  of  the  rertebra,  is  a  short 
cylinder,  which,  when  united  by  clastic  intervertebral  plates  with  the  clhen 
of  tha  series,  contributes  to  form  a  firm  but  flexiLle  pillnr  of  support 
Anteriorly,  it  is  rounded  forwards,  and  ilightly  hollowed  from  above  do' 
wards.  Posteriorly,  it  forms  p.irt  of  tho  ring,  and  is  slightly  hollowed  torn 
side  to  side.  Its  superior  and  inferior  surfaces  are  nearly  flat,  excpptiug  in 
the  cervical  region,  and  give  attachment  to  the  intervertebral  platea.  Tlie 
vertical  surfaces  are  pierced  by  numerous  f'lramina  for  blood-vessels,  princi- 
pally veins  :  one  or  more  of  these,  situated  near  the  middle  of  the  poste 
surface  exceeds  the  other  greatly  in  size. 

Tho  arsh  consists  of  two  symmetrical  halves  which  spring  from  the  body, 
towards  its  buck  part,  and  meet  in  tho  middle  lino  behind.  Tho  anterior 
part  of  each  lateral  half,  rounded  and  narrow,  is  called  the  pcdielt ;  the 
posterior  part  is  brood  aud  fiat,  and  is  colled  the  Innitm  or  plidt. 

Tlio  gphutiit  jirocesi  or  spine  projects  backwards  from  the  arch  in  the 
middle  line.  The  appearance  presented  by  the  linear  series  of  spinous  ptty- 
ocssea  has  led  to  the  ap]>lication  of  the  name  spine  to  the  whole  colnoin. 
The  transccist  pr'>ccsse\  placed  one  at  each  side,  project  outwards  from  the 
arch.  The  iirlicula.fi n'j  piocesaes,  two  superior  aud  two  inferior,  project 
npwards  and  downwards  from  the  laminio.  They  are  fiimishod  with  articuliir 
surfaces,  cooted  with  cnrtdage,  which  in  tho  superior  processes  look  back- 
wards, and  in  the  inferior  look  forwards,  so  that  the  former  face  ths  Utter 
in  adjoining  vertebrae. 

The  concnvitiea  on  the  upper  and  lower  borders  of  the  pedicles  are  named 
milc'teji]  and  constitute  by  the  apposition  of  those  of  contiguous  vertebra) 
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DOBSAL  VERTEBE*. 


tnferTerie6raI  /lamina,  a  *eriefl  of  rounded  aperturaa  which  communicate 
with  the  vertebnl  canal,  amd  transmit  the  spinal  nervas  and  blood-f  eaaelB. 

The  foramen,  euclo«ed  bi^  ths  vertebral  ring,  ia  bounded  anteriorly  hy  the 
body,  uid  posteriorly  and  tateralty  hy  the  arch.  The  Heries  of  rings  united 
hy  ligaments  constitates  tba  vtrtebral  catuU,  in  which  the  spinal  cord  is 
cont^ed. 

Ttxture. — The  bodies  of  the  rertebne  are  almost  entirely  composed  of 
spongy  Bubstanoe,  the  sur&ce  being  covered  with  only  a  thin  layer  of  compact 
tisane.  Venous  canals,  commencing  at  the  larger  foramina  behind,  traverse 
the  cancellated  stnioture.  The  arch  and  processes  contain  a  much  smaller 
proportion  of  spongy  cubiitaDce,  being  covered  with  compact  tissue  of  con- 
siderable density  in  some  places. 

CBABACnCBS  PECULUB  TO  OBOUFS  Or   TEBTIBRA 

The  moveable  Tartebne  are  divided  into  three  groups,  named  from  the 
regions  which  they  occupy,  tereic^d,  dorml,  and  htmbar. 

Each  of  those  gronps  ia  marked  by  distinctive  characters.  The  central 
vertebra  of  each  group  differ  so  much  in  all  their  parts  from  those  of 
other  groups,  that  any  portion,  snch  as  the  body,  ring,  or  one  of  the  pro- 
cesses, is  alone  suffident  to  indicate  to  which  they  belong.  On  the  other 
hand,  the  vertebne  at  the  extremities  of  each  group  are  assimilated  in  their 
characters  to  those  of  the  neighbouring  group. 

In  the  following  description  the  characteristics  of  each  group,  as  existing 
in  its  central  members,  will  first  be  given,  and  then  the  slighter  differences 
of  other  members  will  be  stated. 

DORSAL    VSBTBBR£. 

The  dorsal  vertebrcs,  twelve  in  number,  support  the  ribs.  They  are  the 
simpleBt  in  form,  and  onght  to  be  the  first  to  engage  the  attention  of  the 
ntudent  Their  position  is  between  the  cervical  and  lumbar  groups,  and 
they  are  also  of  intermediate  size. 

Fig.  2,— Tai  SiXTB  Dossil  VssTMai.     \ 

A,  virwed  from  sboro ;  B,  riewed  finm  the 
right  side.  ],  the  bod;  ;  2,  the  pedicle ;  3,  the 
lamina;  4,  vcrlebnl  ring,  nearlj  ctnulsr;  fi, 
■pJAoiu  pFOcen;  <(.  tranBTerse  process  \  7,  T, 
superior  and  inreriar  articulating  prncpBges;  e,  <f, 
SDperior  and  icferier  facets  on  the  bodj  Tor  the 
attiealation  or  the  head  at  the  rih  ;  d,  Ikcet  on 
tlie  tmurem  proeeaa  for  the  arUcalBtioD  of  tbs 
tabeicls  of  the  rib. 

Hie  hody  is  somewhat  narrower  in  front 
than  behind  :  its  antero-posterior  and  trans- 
verse diameters  are  nearly  equal,  and  it 
is  somewhat  heart-shaped,  as  seen  from 
above  or  below.  It  is  specially  cbarftcterized 
by  the  presence,  at  the  place  where  it  joins 
the  arch,  of  depressed  articular  surfaces  for 
the  beads  of  ribs.  In  the  greater  number 
of  instAnces,  there  are  two  costal  surfncen 
on  each  side, — one  on  the  superior,  the 
other  on  the  inferior  border, — so  placed 
that  each  completes  with  that  of  the  adja- 
eoat  vertetna  ■  cavity  for  the  head  of  one 
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rib.  The  body  of  ibo  first  dorsal  vertebra  ie,  however,  distuiguiBbed  hj  hAringj 
oil  each  side  a  conpleto  articular  hutFuco  fur  the  head  of  the  first  rib,  beeiOew 
a  amallur  fiuifnce  ou  tho  lower  bonier  for  one  facet  of  the  seccud  rib :  thsj 
ciwtul  surface  on  the  tenth  vertebra  b  umially  complete  for  thu  leuth  rib  d 
aud  oil  tho  eleventh  and  twelfth  tliere  is  only  one  artiuular  surface  ou  cudl] 
side  fur  the  comtspondiug  riba.  1 

The  laihinif,  shortur  and  dteper  thau  iu  the  cerfieal  Tertehm,  are  imbri-J 
cuted  or  slojied  ouu  pair  over  another  like  tiles  ou  a  roof.  The  fieilictii  u^ 
uearlj  on  a  level  auperiorly  with  the  upper  surface  of  the  body  ;  auU  bena«j 
the  superior  notches  arc  very  nhallaw,  while  the  iufarior  uotcbes  are  coiurj 
jiaratively  deep. 

The  (tjiiiioua  jiivrcsi,  describtd  as  bayonet-shaped,  is  three-fiided,  elongated, 
and  eloped,  and  tenniuattss  iu  a  slight  tubercle.  It  is  loiigent  and  has  thfti 
greatest  downward  iucliuatiou  iu  those  towards  the  centre  of  the  sorieaj! 
and  in  theni  the  teruiijiii,l  tiibercloa  are  slender,  while  those  of  the  upparj 
und  lower  vertobrie  arc  thickened.  1 

The  tiaiuvcrie  procaits  are  directed  outwards  Aud  backwards,  aud  present! 
iu  front  of  the  extremity,  which  is  enlarged  into  a  rough  tubercle,  a  small] 
Hurfsce  for  artiuulutiou  with  the  tubercle  of  the  rib.  There  is,  however,  uo] 
suoh  Kurfacu  iu  tlie  caee  of  the  eleventh  or  twelfth  dorsal  vertcbrte.  loj 
Euvural  of  tho  lowest  dorsal  vcrtebne  there  way  readily  be  recognized  on  thiKi 
uxtritiuity  of  the  transverse  process,  when  looked  at  from  behind,  thru* 
tuburcular  elevations,  varying  souiowhat  in  form  and  size,  aud  which  ar« 
uamed  the  extenml,  internal,  aud  inferior  tnborclea  of  the  transverse  pro- 
cess. Iu  the  twelfth  vertebra,  iu  whidi  the  transverse  process  is  extrvnicly 
short,  those  three  tubercles  are  loost  fully  developed.  They  correspoud 
respectively  to  tho  traiiaverse,  roainmUlary,  and  acoesBory  tubercles 
warils  noticed  in  thu  lumbar  veitobrre.      (Sea  Fig.  i,  e,  f,  0.) 

The  aiticiilaHiiy  pioresio  have  thtir  cartilaj^tuous  surfaces  nearly  verti- 
cal. Those  of  the  superior  processes  look  baebwords  and  slightly  upwards 
and  outn'urda,  tho:>e  of  the  inferior  processes  look  forwards  aud  slightly 
downwards  and  inwards.  But  the  superior  articular  processus  of  the  first 
dorsal  vertebra  are  similar  to  those  of  the  cervical,  aud  the  iofurior  of  tho 
twelfth  dorsal  to  those  of  the  lumbar  veriiebrra. 

The  It'll!/  is  nearly  circular,  and  is  smaller  than  iu  the  cervical  or  lum' 
region. 

Luuaia  vBBTEBii.e. 

The  lumbar  vertebne  are  five  iu  number.  They  mm  distingutabeil  bjr 
their  great  size  and  the  absence  of  costal  articulatiug  surfaces. 

The  tuiiy  has  a  greater  diameter  transversely  than  from  before  baek-a 
wards,  aud  viewed  from  above  or  below  its  surface  presents  a  renifonn 
oiitliue,  That  of  thu  fifth  lumbar  vertebra  has  the  distiiietive  charnclor  of 
being  considerably  deeper  at  ils  anterior  than  at  its  posterior  margin. 

The  lamina  are  shorter,  dne{)er,  and  thicker  thou   those   of  tlie  dorsal' 
vertebne.      The  auperioi    twtches  ore  shallow,  the  inferior  duep,  bb  in  tlu> 
dorsal  vertebrsD. 

The  iJjiiiiouj  priKtM,  projecting  horixoutally  backwards,  is  shaped  like  the 
blade  of  an  axe,  but  is  thickened  and  rough  along  the  edge  which  formi 
its  extremity. 

The  tramcenr  jiroasrte,  long  and  compressed,  with  a  superior  and  infe-l 
nor  thin  niargiu,  project  directly  outwanls.  Their  extrcmitijcis  Ue  in  wriMJ 
with  the  external  tubercles  of  the   lower   doreo!   transverse  procossm  and 
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with  tbt  ribi.      BeUiud  eocli,   at  its  base,  ia  a  Hiunll   prucms  puiutiiiy  dowu- 
ds,  wliich  coiTe9|Ktiida  with  thu  iufvrior  tubongliis  of  the  durxal  trannvetBe 
and  iu  also  called  tho  accet- 
I  »or[f  process.    The  IranaTerse  procuaea  Fij.  3. 

tcf  the  fifth  lumbar  vertebra  are  shorter 
t  aa  J  thicker  than  those  above,  and  are 
usually  daiited  a  httle  upwards. 

Fifi.  S. — Tsiiui  LciiaJB  Vektebba.     | 

A,  bom  above;  11,  ttom  the  rigbt  aide. 

],     tbe   boiljr ;   3,    Ibe   [wilicle   and  ialeT- 

nrtebt^    nutch;    3,    tbe    Uiaina;    4,    tbe 

Tertf  Ijat   riDg,    mmewbat    IriangulAr  ^     5^ 

tbe  B|fUiDiu  proceu;  6,  truiavene  procvw; 

J,  T,  Ei]j>ertor  and  lurericir  ArtJt^uUtiiig 
I  liroceMSs ;  a,  tbe  uaioiuillBrj'  tuhjrole,  «p- 
r  pftreull}'  •in  tlio  superior  krUculating  )rra- 
I  acts  ;  /,    tbe  iicee«BDr;    lubernle,    betwceu 

tbe  arti CD  luting  anU  trADOVcne  protM^seea. 

The  artienlaliny  proettstt  are  thick 

f  and  stTDug.      Their  articular  surfaces 
are  placed   vertically  aud   curved   bo 

I  fts  to  lie  in  the  arc  of  a  circle.    Thoae 

[of   the    su[iorior  pair,    concave,   look 

I  backwards  aiid  iiinards  ;  tlio^e  of  the 

I  inferior,    convex,    look  fonTards  and 
outwards.      The  siipuriir  poir  are  fur- 
ther apart  tluiii  the  inferior,  and  em- 
brace the  iuferior  pair  of  the   vert«bra   iibovo  tliora.      From  e.ich  supsHrir 
articular   process  a.   tuberule   projects    backwards,   whivh    corresponds   with 
the  iutoru^  tubercles  of  the  doriuU 
trnnavense   proceases,     and    is    also  ^*  *• 

|CBlled  the  mu  mm  if  fury  process. 

The  rin<j  is  large  aiid  triuiigiihu', 
widely  loKeoge-ahsped. 

[Fig.  i.— Two  LowKn  DijRSiL  iiu  iwo 
Upfeb  LcxsAa  TsbtsdbjC.     J 

Willi  portioob  of  tbo  Qleveatb  and  tn'ciri.b 

rjlftof  tbe  rigbl  lide:  viswed  frotn  behind, 

ehieflf  to  ibaw  Ibe  relBtiuut  of  the  tmns- 

*em  prDoeuei  and  adjan-at  tnbetclei. 
,  1,  bodj  of  the  elcTtntb  dorsal  rerlebra  ; 

0.  spinuoa  proeeB  of  the  second  luro^Ar  7 
l4,  tbe  [lansverae  procvas;  7,  7',  sopcrior 
fand  iufedor  BrticolitiDi  fiT'iceites ;  •:. 
'  MuumilliT;,   and  /,   afcfmof}  tuborele. 

TheK  indiistions  nre  placed  ooly  no  tins 

allerData  vcrtebne  to  aiokl  ccowdiag  the 
l^flgare. 

CERVICAI.    V£RTBBRX. 

The  cervical  vertebno  are  seven 
in  DOiubor.  The  first  and  seooud 
are  m  peculiar  iu  fonn  that  thuy 
require  a  sopaJcate  dexciiption.  The 
following  charactera  belong  to  the  five  lower  vorUibrre  : — 

The  bod^  is  imall,  and  broader  fioin  side  to  side  than  from  before  bock- 
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wariin,  Ita  superior  surfaoo  in  rendereil  tianflverBely  conntre  liy  tho  iipw.irJl 
projoctiou  of  ita  Interal  margiuB,  aud  is  eloped  dovu  antvrlorly.  The  uudecj 
Hurfnce,  on  tLc  coutnuy,  u  rouuded  off  at  the  Bides,  while  ita  anterior  margin 
formH  a  mnrkiid  projection  domiwards.  ■ 

The  lamiiu-f  ore  remarkable  for  their  length  and  flatnesa.  Tho  luperioal 
nufo'iu  lira  deeper  than  Ibe  iuferior.  m 

The  ipinouj  pTocai  ia  short,  projects  hotiEontaUy  backwards,  or  is  onlyl 
slightly  doprewed,  and  is  bifid  at  its  eitremily.  That  of  the  sevEUlli,] 
however,  termiiiatus  in  a  tubercle,  niiJ  is  ao  long  as  to  bo  reoilily  felt  beluir  I 
tho  akin,  while  the  othara  lie  more  deeply,  and  are  covered  with  muscles  J 
hence  tho  nunia  vertebra  promiiittti,  applied  to  the  Hcvcnth.  1 

The  IriDueenB  processes  arc  short,  and  bilid  at  the  extremity.  They  pr«J 
nent  u  deep  groove  superiorly,  iu  which  the  Bpiiial  nerres  lie  ;  and  at  thtM 
boso  are  perforated  vertically  by  a  round  foramen  of  considerable  siae.  The/J 
have  two  roots  or  points  of  couuection  with  the  vortahra,  one  in  front  ui4l 
one  behind  the  foramen.  The  posterior  root  springs  from  the  place  oH 
junction  of  tho  pedicle  aud  lamina,  aud  in  so  far  correnponds  with  th«J 
dorsal  transverse  processes  ;  the  anterior  root  is  attached  to  tho  body  of  thai 
vertebra  and  ranges  in  the  same  lino  with  the  rihs.  The  foramen  correspondn 
with  the  space  left  between  thi>  root  of  a  dorsal  transverse  procesa  aud  thai 
neck  of  the  attached  rih  :  it  gives  passage  usually  in  the  upper  six  vurJ 
tebne  to  the  vortebml  artery  and  vein,  but  in  the  seventh,  thuugh  tbu 
foramen  likewise  exists,  those  vesBcls  rarely  pass  through  it.  The  ttao»4 
verse  process  of  the  seventh  cervical  vert«bnu 
Fig.  5.  presents  only  a  slight  appearance  of  a  groorc  orI 

its  upper  surface,  and  is  widened  rather  thaoil 
bifid  at  its  extremity.  J 

Fig  6.— Thibo  Cshvio.»l  VsnTssK*.     }  | 

A,  frcin  nbuve  and  sligbtlj  froni  behind;  B,  fronl 
the  liile.  1,  Ibo  t>ui<; :  2  lomiltnll,  llie  p«diel«  and 
inUT-verteUral  outch  ;  3.  lB.miiui ;  1,  Terlebml  ring,  of  • 
trinngular  furm  ;  A,  bifid  bpluouh  procpu ;  6,  0*,  trmna- 
TBTM  proeess  —  B,  posWrior,  6*,  nnterior  tubeiclv ;  a, 
farsmeii  in  the  rooC  ot  tUe  IranaierM  ptvcm  tnuu- 
mitlinj  the  verubrsl  arter;  ;  7,  7',  artienlatiiig  proccaNS 
— ?,  tlie  superior,  7',  Iho  inferior. 

The  artieufatinjf  procaiaei  are   large  and  flat. 

Tlieir   articular   surfaces  are  situated  obliquely, 

the  superior  pair   looking  backwards,    upwards, 

and    in    most    of   them    slightly    iuwiirds  ;     th« 

inferior  pair  forwards,  downwards,  and  iu  most  of  them  slightly  outwards. 

The  portion  of  bono  between  tho  superior  and  inferior  wticular  aurfsoa 

on  each  side  forms  a  short  vertical  pillar. 

The  rinii  is  of  a  triangular  form,  and  larger  tlian  in  either  the  doraol  or 
lumbar  vertehne. 


TUB    FIBST    AMD    HBCONH    CBRVlOil.    VERTK8ES. 

Thb  FiRBT  Verteob*,  or  Atlas,  no  called  from  supporting  the  head,  i«1 
remarkable  for  the  smallueas  of  the  parts  oooupying  the  position  of  th*| 
budy  anil  spinous  ptooesa, 

Tho  ri'i;;,  which  is  large  from  before  backwards,  is  wider  in   the  posterior 
than  the  anterior  part  of  ita  extent     Tho  wide  poiiterior  part  corresponds  to 
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the  rings  of  tUe  eiicceeding  vertobrsa  ;  tlie  narrower  anterior  part  is  occu- 
tpieil  by  tha  odontoid  pruceaa  of  the  axis,  aud  iu  the  tnuiai  BLtte  ia  Beparated 


Pij.  e. 


1,  Ihe  snlerior  arch,  with  a  tulirrcte  id 
tfruJit ;  4.  the  posl^riur  [mrt  of  lh(  ring,  Avitb 
[  6,  an  indialian  of  a  e|>inouB  tubercle  1  4', 
ttho  nnlsrior  part  of  tin-  riniit.  conWining  the 
I  ©limtoiil  |inj«M,  uid  inillcaling  in  front  of  I' 
Uie  suioulh  lurfaFi?  uo  »hicb  the  |Tocei»  movM 
[  in  rotation  ;  6,  th(  traDRrerae  procvsB  vitb  a 
I  alight  indioatian  cf  diiision  into  tvo  tnberclra  1 
'  7i  UitjcondjLoid  artieiilbltiig  pro<^AB  J  +  Inaiile 
I  It  indicatm  tbo  roujid«d  t]j)»trcle  to  uhich  th> 
j.bvuTerae  ligament  Is  attai^hed  ;  u,  the  fotBiDea 
r  Id  the  tnuirerw  pntoeM  ;  b,  Ihc  groove  on  lh4 
LpoatertDr  arcb  for  the  TertebnJ  artvr;. 

»(&  tlie  posterior  hy  the  tianuverse  ligament  of  the  atliu,  In  front  of  tho 
ring  is  the  anterior  arrM,  Botnetimea  oalieil  the  body,  from  wliich  projects 
arirnnla  the  anlirior  tHbercU,  while  its  posterior  a»peot  prosenta  an  arti- 
dar  surface  which  ghdca  in  rotation  of  the  head  upon  the  odontoid  prcicetis 
the  aiia,  At  the  sides  of  the  ring  are  the  Inltral  maues — two  stout 
□rtiuns  of  bone  which  receive  the  wuight  uf  the  head,  and  present  large 
rticular  Eurfjicea  on  thf^ir  anpttrior  and  inrerior  aapQota.  They  are  situated 
front  of  the  places  of  exit  of  the  iinrTes,  and  in  this  and  other  respects 
fdiSer  from  tbo  articular  proL'casos  of  the  five  lower  cervical  vertobrra.  The 
■■Bperior  articular  BUrfseos,  which  receive  the  condyles  of  the  occipital  boue, 
Fwe  of  oval  form,  converging  in  front,  concave  from  before  backwardB,  aud 
[looking  inwards  as  well  an  upwards.  At  the  internal  margin  of  oaoh  iM  a 
Ironnded  smooth  tubercle  with  a  rough  depression,  which  gives  attocliinent 
I'to  the  transverte  ligament.  The  inferior  articular  surfacus  are  Buiallur  than 
[the  Biipvrior  pair,  flat,  nearly  circular,  looking  downwanb  and  inclined  a 
^little  inwatds. 

The  lamina:  uuite  behind  to  form  a  pnaierioT  luherdt,  the  rudimaut  of  a 
rspinous  proccKa.  Tbey  are  thick  and  round  in  the  greater  part  of  their 
eitent,  but  at  their  junction  with  the  lateral  mansos  they  are  flattened 
by  a  smooth  transverse  groove  on  the  upper  border  of  each,  marking  the 
coiuBo  of  the  vertebral  artery  aa  it  passoa  inwardji  from  the  foramen  of 
[^the  traiiBverae  pmcens  before  entering  the  cranium.  This  groove  is  some- 
itnea  converted  into  a  foramen  by  a  small  arch  of  bone.  It  traiinmltfl  the 
cipit»l  uerve  as  well  as  the  vertebral  artery,  and  oorreepouds  with  the 
of  the  other  vertebne. 
The  traiiicerat  fn-ocana  project  considerably  further  outwards  on  each 
side  than  those  of  Ibe  vertebne  immediately  following  ;  they  are  flattened 
from  above  downwards  and  somewhat  rough,  they  are  rounded  at  the  ex- 
tremity, and  at  the  root  of  each  is  the  foramen  which  tninsmita  the  vertebral 
ery. 

The  Skoond  Vertebba,  VtrUbra  dtntata,  or  Ataa,  forms  a  pivot  ou  which 
the  bead  with  the  Srst  vertebra  rotatoe. 

The  body  is  surmovinteJ  superiorly  by  the  odontoid   process,  and  is  somo- 

kwhnt  narrowed  ami  prolonged  below  t«   fit  into  the   depression  of  tUo  body 

|of  the  third  vertebra.      In  front  it  prosenta   a  low   vertical   ridye,  with  a 

ilepressiiMi  on  each  side,  to  which  the  upper  p.irt  of  the  longiis  colli  muscle 

attached.      The   odiin,t<iid  pruccst    (p.  dentalus)    consists  of   an   eukrged 
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isitremity  temifd  ttia  head,  awl  b.  uHTiower  lower  jiart  or  nedc  It  prcseiiU 
in  frout  a  Hm»otb  Biiiface  for  articulation  with  the  atUs,  and  bttliiad,  x 
muooth  groove  to  rtioeive  the  traiuveree  ligament  of  tbe  atlaa.      The  study 


Fig.  7. 

i1 


Fig,  7. — The  AxisTiktebu.     } 

A,  BKD  (com  abaTs  and  U'liiad  ;  B,  M«n  from  the 

rijjlil  aide,      1,   tbe  boilj ;    1,    ths  Tcrtcbrkl  ciog 
ur  rornmen ;  5.  llie  aiiinuiia  procsu,  bilii]  unJ  lerj 
Inrge  ;  6,    tbe   trunaTprBo   proceu;    7,   the   flqpvrtor 
articulAtiDg  prucefia ;  7',  tbe  Inferior  oblique  utia 
billog  procbea  :  1*  in  A,  ia  placed  at  tbs  tide  of 
cidLiuloid  pr<<cess;    in  B,  iu  fruot  of  it,  mukiog  th 
Biiii>c>Ib  eurfuLi;  of  attjuulatiuu  witli  Lbe  sutcriur  i 
uf  Ihi:  atlii. 


of  development  appears  to  show  that 
odontoid  process  is  ia  reality  tLe  body 
tbe  atlas  auouialounly  oouQected  with  tha 
vertebra  dcntata.  The  superior  arlicula 
Burfacos,  placed,  like  those  of  the  atla«,  in  ' 
front  of  the  intervertebral  groove,  lie  ou  tli« 
sides  of  the  base  of  the  odontoid  pruccsi, 
partly  on  tlie  body  and  partly  oo  the  &rcb  of 
the  vertebra.  These  Hurfacea  look  up*iu*ila 
and  slightly  outnaids,  and  are  of  considerable 
me  ;  they  receive  tbe  weight  of  the  head   transmitted  through  the  lateral 

mas5es  of  the  atlas.      Tho  inferior  articulating  proteeses,  separated  by  a  notch 

from  the  body,  are  Giuiilor  in  form  and  position  to  those  of  the  sucoeedinA^H 
vertebne.  ^^H 

The   spinous  procoHS  is   very   large,   rough,    and  deeply   bifid,    affording 
attachment  to  euveral  muscles,  and  in  graoved  on  its  inferior  surface.     Th« , 
plates  which  support  it  are  of  proportlouate  siEe  and  strength. 

The  Iratismte  processes  are  xhort,  and  aro  aciirccly  grooved  or  bifurefttecL^ 
The    foramen  at    tho   root    of   each  >a   inclined  obliquely  downwards  and         ' 
inwards. 


THE  FIXED  OR  UNITED  VERTEUR.B. 
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The  sacrum  (as  sacrum)  is  placed  below  the  last  lumbar  vertubra.  Above 
the  coccyx,  and  between  the  ossa  innominata,  and  furms  tbe  upper  and 
back  pnrt  of  the  pelvis.  It  oonsistB  in  early  life  of  five  vortobne,  which 
in  the  adult  are  united  into  one  boue.  The  tirst  of  the  fire  is  tho  Uigeat 
vertebra  iu  the  column  ;  those  which  follow  become  rapidly  smaller,  and 
tho  fifth  ifl  rudimentary.  Hence  the  sacrum  ia  moasivo  above  and  slender 
below,  and  is  triaugular  in  general  form,  with  ite  base  directed  upwards. 
It  is  concave  and  smooth  in  front,  convex  and  uneven  behind.  'ilie 
direction  of  its  surfaces  is  very  oblique,  its  pelvic  aspect  looking  downwoida 
nn<l  forwards,  and  forming  at  the  place  where  it  meets  with  the  last  lumbar 
vertebra  the  projection  termed  piov.ontoty.  It  presents  for  consideration 
n  pelvic,  a  dorsal,  and  two  lateral  surfaces,  a  base  and  an  apex,  togetbe 
with  the  sacral  portion  of  the  spinal  conid. 

The  pflne  turfaer  is  concave  from  aboio  downwards,  and  slightly  bo  ; 
■ide  to  ndo.     It  ia  marked  acroES  the  middle  by  four  tnuisvetae  liuM  < 
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Fig.  8. 


Iti'lgea,  nliich  uiclicat«  the  [lUcea  uf  union  of  the  bodjoB  of  llie  Rve  vertebr»; 
\mud  at  the  eitremitiea  of  these  ridgedi  ure  Hituatud  oa  oacli  aide  four  fora- 

\itui  called    aitttrior    aiicrat,   which  tniQSuiit 
■the   anltuior   divisious  of   the  Bucrid   nervea. 
[Tbeaa    foramiua    are    Klopvd    eiteruallf    into 
OTes,  and  Jimiuiah  t(radiuiUy  In  aLcB  from 
kboTe  dowuwaida. 

fig,  S. — SlCKVM  or  THE  MlLR,    VlKirtV  TK* 

1,  1,  Soar  tmurctea  ridge*,  indiiMting  tbe  place  of 

l^ginA!  ffi^ifluatLUD  of  bbe   budiur   of  tbe   five    Mntid 

I^Ytrtebne;   9,  uitcrinr  lacrai  roioiioa  ;   3,  1,   laleial 

rfnce  ;  5,  a  uc^tcli  wbk-Ji,  with  Lhe  Ducayx,  foriuB  • 

gc  fo(  ths  fifth  (ioral  nerre  ;  6,  oval  anrfa'?  of 

upper  part  uf  thii   isiLcruiii    for  arUcuLitiuu    witb 

he  boilj  of  tbc  ]ut  lumbar  vertebra  ;  7,  auperiur 

lartioHlu  pnKvMH  i  S>  infurior  aral  aorfkoe  for  aiij- 

BoUlkin  viUi  tlie  cuccjx. 

The  iIoTtof  tvrfaee  ii  convex,  very  uneven,  and  Bomewhut  niLrrower  than 
■  the  pelvic  surface.  It  presciits  aloug  tlio  median  line  fuur  small  eminiiucea, 
Ttbe  sj)iuaus  processes,  usuollj  more  or  leu  counecte<J,  so  as  to  Curm  a  ridge. 
olow  the  iiitt  spiuouK  procexB  it  a  triaii){ular  opeuinjj,  the  termination  of 
he  spinal  Cimal,  the  Inteial  m.-irgiaa  of  which  are  formed  by  the  imporfuot 
llamiiue  of  the  fifth  aaoral  verttbra,  and  present  a  pnir  of  tuberclea,  thu 
|'«ucnir  coriKia,  which  project  downwards,  and  articulate  with  the  coriiua  oc 
IliornB  of  the  coccyx.  Ua  each  side  of  the  ridge  of  ipiiies  the  surface  ia 
[■luuoth  aud  hoIluiFed  iu  the  [loaition  of  the  united  lauiuin,  and  beyond  thia 
liirfai^e  ore  two  rowa  of  oniiuences,  the  iJiuer  of  which  correapoiida  with  the 
IVticuUi'  and  mammillary  processes  of  the  lumbar  vertehne,  while  the  outer 
Innges  nitb  the  transverse  processes.  In  the  groove  between  the  two  rovs 
lyre  pLiced  the  four  iiottfriur  lacral  foyiimina,  which  are  amaller  than  tho 
ntorior,  and  tnuiamit  the  posterior  divisions  of  the  sacral  uurves. 

The  lateral  aspect  or  border  presents  anteriorly  a  Lirgci  uneven  aurfflce, 
bver«d  in  the  rooent  state  with  cartUat^e,  which  articulates  with  the  itium, 
nd  ifl  called  from  its  shape  tho  "aricvJar  lurfnrt :  behind  this  it  is  rough 
vevy  uneven  for  the  attochmtsut  of  the  posterior  sitcro-iliao  ligaments. 
IXower  down,  the  margin  of  the  sacrum  is  thin  and  sinuou.%  giving  attach- 
IBieDt  to  the  sacro-scintic  ligaments,  and  terminates  in  the  iiiftriur  lateral 
[aiiyfc;  below  which  the  breadth  of  tho  bone  is  suddenly  coutrncted,  so 
'  that  with  the  adjacent  part  of  tho  coccyx  a  notch  is  formed  for  the  tran*- 
tniaaion  of  the  fifth  SAcral  nerve. 


Fi(r.  0.— Upran  ScMiflK  oa  B>aB  op  tus 
fijdatrii  of  i  Male,  to  coiii'jtiiK  wllH  Fio.  3, 
A,  or  THE  Luitein  Vibtesiii.     \ 

1,  the  bodf ;  4,  tbe  furunea,  ring,  or  sacrut 
al ;  5,  tbe  spiu^Eu  proH«A  at  the  Grat  Bocnd 
erlebra  ;  6.  tbe  pnrt  com^g-anillng  to  a  trans. 
|imM  process,  in  front  of  vbiob  ii  tbe  Ibtkb 
BtenI  auM  ;  T,  tbe  anperior  aniculatiuif  pro- 
;  7',  tbt  iuferior  irtioulating  prooessi  t, 
ke  mamiiiilkrT  luLcrcte  i  /,  tbe  MOeuoiy 
aliodt^  iLgLll}  aceu, 


Th«  bait,  looking  upwards  oni  forwards,  presents  in  the  middle  an  oval 
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HUrftice  nbicli  nrliculutcB  irilh  tho  body  of  the  Inst  tumbnr  vertebra,  and 
beliiuJ  this,  a  triaiiguliir  nperture,  which  leads  into  the  sacral  cati&l,  anJ 
is  bounded  behind  by  tUo  Ehaqi  dojirussed  border  of  tho  latuinie  of  the 
firat  eacra!  vertubrn.  Oii  ouch  side  of  the  aperture  ia  an  artiouUtiug  ji'^'- 
ccsa  with  a  vertical  articular  surfoco  looking  backwards  and  tnwarJB  like 
tha  superior  articulating  procesBea  of  tbo  lumbar  vertebrse.  In  front  of  this 
is  a  groove  which  fonus  part  of  the  last  lumbar  iiitervertebral  foratnen. 
The  exteniol  portiou  of  the  base  presents  posteriorly  sui  eminence  oor- 
roKpoudiiig  to  the  lumbar  trausrerse  process,  and  in  front  of  that  a  large 
smooth  convex  surface,  inciiued  forwards  and  oontiiuous  with  tha  ihae  foraa 
of  the  pelvis. 

The  nptj,  formed  by  the  Bmnll  inferior  Bnrfaco  of  the  body  of  the  fifth 
Bocral  vertebra,  is  truiisverBcly  oval,  and  articulates  with  the  coccyx. 

The  mrral  taimf  ia  tbroe-Biiled,  curv«i  with  the  bone,  and  gradually  nar- 
rowed as  it  descends.  It  ojicns  below  on  the  poBtorior  surface  of  the  bone, 
between  the  sacral  coriiuo,  whuro  the  laminio  of  the  lost  aactal  vertebra  do 
not  unite.  From  this  canal  there  pnss  outwardi  in  the  substaucc  of  the 
bone  four  pain  of  intervertebral  foramina,  or  short  oaiials,  each  of  wliich 
divides  e:(tenially  into  an  anterior  and  posterior  sacral  foramen. 

(hirpatui-e. — The  curve  of  ihe  Hjemm  varies  greallj  in  dilTcront  skeletonB:  in  some 
it  la  nlif^'ht  and  cnnfinfd  to  the  Jonur  end,  while  in  cthen  It  is  obscrrablo  in  the  whole 
length,  tint  especially  about  the  middle. 

Diffei'fi-iirfj  in  the  ifjffl. — 'I'bc  tiscrom  of  the  female  body  is  broader  in  proportion 
to  il9  length  than  tiiat  of  the  male,  ao  as  to  approach  the  form  of  an  ccjuilalcral 
triangle,  and  Is  (mldiini  enn'cd  greatlj.  or  in  ite  wliolc  extent.  The  sadnira  of  the 
fcm.ile  nko  u>uully  iiidincri  bavkwarda  from  the  diroclion  of  the  Ininbac  vcrtebne  (o> 
greater  extent  than  tbal  of  the  male. 

Varirlici. — The  tacrum  Is  aiilijcct  to  nnmcrens  and  considerable  variationa.  Il  not 
nafroqiienlly  cHnfists  of  six  j.ieoes,  and  it  has  been  found,  but  mnch  more  rarely, 
rcducctl  tv>  fuDT.  (t<icDiQi erring,  "  Lchre  von  don  KDocben  und  Bandern,  Ac, 
heransgegcbeii  von  fiuJcFlpli  Wagner,"  1839,  p.  128.|  It  is  nnt  fullv  deUrmined 
Thethor  these  difTcren-xis  depend  on  increased  deTcIopmcnli  of  tbe~Grst  coccygeal 
Tcrtebra  and  on  diminiflied  drvelupment  of  the  fifth  sai'ml,  or  wbethor  (here  may 
not  he  an  intcqiositlon  of  a  new  vertebra  In  one  inslanec,  and  the  lou  of  one  of  lli« 
ordinnr)'  Bories  in  (be  other.  UciBaionall}'  the  liodiea  of  the  flret  and  eecond  eacral 
vertehrte  are  ni)t  joined,  although  camplute  uniun  lia^  taken  place  in  ei'ery  other 
pari ;  anil  in  like  manner  sDmetimon  a  ^paeo  ia  left  between  tlieir  archea.  The  lower 
end  of  the  sacral  utnal  may  be  open  to  a  greater  exicnl  llian  UAiial,  in  consecjiieDee 
of  some  of  the  vcrlebral  laminio  not  having  readied  the  middle  line  posleriurly : 
it  faas  even  been  found  open  in  its  whole  client.  (TliomHin.)  I  mtlanrea  ocear  in 
wbii'h  ibe  fiml.  sacral  vertebra  has  on  one  side  tbe  usnal  sacral  form,  vhile  on  tb< 
other  it  has  the  appearance  of  a  Inmbar  vertebra,  and  iK-i'o*ionally  il  pre«enln  ch«- 
mclere  on  both  sides,  Inlormediatc  between  those  of  the  aaumm  und  lumbar  vertehrM 


TBI  COOJEX. 

Tha  eoccyi  ooiiBiala  mort  oommonly  of  four  rudimentary  vBiiebne ;  aome- 
times  of  five,  neldom  of  only  throe,  Tbo  coctyyeul  vortebrio  diiuiuiab 
gradually  in  ai^ie  from  above  downwards,  and  are  placed  in  a  conlinuona 
linewith  the  lower  part  of  the  sacniin. 

ThefirtI  of  Ibe  series  is  considerably  broader  than  tbo  olhera.  It  presents 
superiorly  a  small  oval  concave  anrface  which  artioidntes  with  the  apex  of 
the  sacrum,  two  lateral  projoctions  corresponding  with  those  of  the  last 
sacral  vertebra,  and  two  email  prooesae',  termed  coinuu,  oorrosi>ondiDg  to 
n  certain  extant  with  articulating  proccmsos,  which  project  upwards  from  ila 
posterior  aspect  and  rest  upon  the  iiacral  cornuo.      The  lateral  parts  projeot 
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oatwardi,  Tunallj  fonaiog  with  the  ucram  the  notch  for  the  fifth  sacral 
neire,  and  in  some  iiutuicGB  nniting  with  the  sacrum  bo 
>■  to  form  a  fifth  sacral  fonmes. 

Kg.   10. — FottB  CooorauL  Vibtibha,  seiii  ntoH  bitou. — Fboh  i 
Mali  Sdbjktt  or  Uiddlb  Aqb.     ^ 

The  upper  piece  ii  npante  from  the  Kcond  ;  the  three  loirer  are 
united  together  in  ods  piece,  and  eepsrated  only  bj  groovea.  I  ia 
piae«d  above  the  middle  or  bodj  of  the  Gnt  coccyijeal  vertebra  ;  1'  ia 
belo*  the  fonrth  piece ;  6  indicaCei  the  tiamvene  portion  ;  7,  the 
■apeiior  articniatiog  tubercle.  i' 

The  remaining  three  ooccjrgeal  vertebra  are  much  amaller  than  the  first, 
»ad  correspond  solely  to  Tertebral  bodies.  When  separate,  the  second  piece 
presents  an  upper  and  lower  flattened  surfaoe.  The  tbii*d  and  fourth  pieces 
are  mere  roauded  uodnlea.  In  middle  life,  the  first  piece  ia  usually  sepa- 
rate, while  the  three  lower  pieces  are  moat  frequently  united  into  one,  the 
original  aeparation  being  indicated  only  by  tranaverae  grooves. 

In  advanced  Ufe,  the  coccygeal  vertebne,  having  been  previously  joined 
into  one  bone,  become  also  united  to  the  sacniio.  This  union  occurs  at 
Ma  earlier  i^  and  more  frequently  in  the  male  than  in  the  female,  but 
it  is  subject  to  much  variation. 

THB  VBBTXBRAL  COLUHN  AS  A   WHOLE. 

The  averagt  Ungth  of  the  vertebral  colunm  is  about  twenty-eight  inches. 
Its  length  varies  to  &  considerable  extent  in  different  persons,  but  not  so 
much  as  might  be  anticipated  tram  a  comparison  of  their  stature  ;  the  rela- 
tive height  of  individuals  depending  more  frequently  on  a  difference  in  the 
length  of  their  lower  limbs  than  of  the  vertebral  column. 

CvBVBS. — The  vertebral  column  presents  four  curves,  directed  back- 
wards and  forwards.  In  the  neck  and  loins  the  convexity  is  forwards; 
in  the  back  and  pelvis  it  ia  in  the  opposite  direction.  The  lumbar 
convexity  is  much  greater  than  the  cervical ;  and  the  aacral  concavity 
ia  greater  than  the  thoracic.  In  the  dorsal  region,  there  is  also  very 
frequently  a  slight  degree  of  lateral  curvature,  the  convexity  of  which  in 
the  great  minority  of  cases  is  directed  towards  the  right  side. 

In  connection  with  the  thoiacic  concavity  of  the  column,  the  bodies  of  the  dorsal 
vertebne  are  somewhat  IhiDner  in  front  than  behind.  The  pelvic  concavity  is  chiefly 
dependent  on  the  diminished  vertical  diameter  of  the  bodies  of  the  sacrum  in  front, 
and  the  bending  forward  of  the  coccyx.  The  cervical  and  lumbar  convciitiea  are 
attended  with  a  slightly  greater  thicicness  of  the  posterior  liian  of  the  anterior  parts 
of  the  intervertebral  discs,  and  they  are  in  part  maintained  by  the  elastic  teoaioQ  of 
the  ligaments  nabSava  acting  upon  the  most  flexible  portions  of  the  column.  (W.  ft 
B.  Weber,  "  Mechinik  der  Uensch.  Oewerkzeuge,"  p.  91 ;  and  Henle, "  HaudUuch 
der  8j»t.  Anat.  des  Menschen,"  toL  l,  p.  32.)  These  curves  are  connected  with  tlie 
maintenance  of  the  erect  posture.  They  are  absent  in  infants  and  tncreaae  towards 
adult  tge.  Tbey  confer  apon  the  column  the  advantages  oF  a  spring,  giving  it 
greater  strength  and  etaaticitj,  and  at  the  same  time  assist  in  preserving  the 
equlllbrinm  of  the  body. 

The  lateral  curvature  in  the  dorsal  region  has  been  sopponed  by  some  anstomista 
to  be  connected  with  the  podtion  of  the  aorta  on  the  left  aide  of  the  column. 
Crnveilhicr  mentions,  in  support  of  this  opinion,  three  cases  of  transposition  of  the 
aorta,  in  which  the  convexity  of  the  lateral  cnrve  was  directed  to  the  left  side. 
(Cmvwlhier,  "  Trait6  d'Anatomie,"  4th  edit,  p.  flfi.)  By  a  mnjnrity  of  writers  this 
curve  is  Imputed  to  the  greater  muscnlar  action  on  the  right  side  than  the  left, 
occasioned  by  Ihe  preference  usually  given  to  the  right  arm.  This  explanation 
originated  with  Biehat.    Otto  describes  a  case  of  right  aorta,  in  which  the  cnrve  of 


u 


vehtebral  coi.fks. 


Pig.  11. 


CIa 


Oil 


LI  I 


lO 


(V  A 


1 


>5i 


cor 


the  calamn  had  the  amiil  direction,  tnil  in  whi< 
Ihe  rigkl  arm  v&a  more  mupcular  tlina  ibe  tt 
("  Sellene  ItcnbncblungeD,"  part  2.  p.  01 ;  «ec  mil 
K.  Qnilin,  "  Anntomy  of  tlic  Arteries,"  p.  10.) 

Pig,   11. — Tihtedril  CotiiiH   nr  in  Adclt   Mal 

C    1    to   nboie  D   1,    tb«  wnn  eervial  («nebrs; 
D  1  to  sbore  L  I,   tlie  IwelTo  ilonti  icitebne  ;  L  \ 
to  atiuTe  8  1,  (be  Ave  Iniuhnr  Tert«bi»  ;  S  1   to  abu* 
CO  1,  Lbfl  AOf-TDm  ;  CO  I,  nud  IjcLnV,  the  fi>Qrooccj|i 
rerlehni!.     The  att«nUon  of  Ihe  re»lcr  ia  okUed  M  i 

trnDeilian  in  the  form  at  the  titnEVrnc  j iiiii  an 

(nlirrulei  ioJicaWd   id    (hi*   (pccimfn.  vtieb    U    *rl| 
D  arkeJ. 

FoBM. — On  the  anUnor  aspect  of  t 
column,  the  pillar  fonued  by  the  bodies 
tlio  vertcbna  is  Boon  to  beconio  broader  fn 
tlie  axis  to  the  first  domal  Tcrtebra.  At  thin 
place  it  cc.t»es  to  widen,  and  even  become 
Kli^jhtly  tiaiTower  from  the  firat  to  about  tli 
fourth  (lorBal  vertebra  ;  from  thiit  level  it 
becomen  gradunlly  wider  down  to  tbo  biiKS  < 
the  aacrum.  llie  width  between  the  extrvmi- 
tiea  of  tlie  transveree  processes  is  conaideralde 
in  tlie  BtloH  ;  it  ii  email  in  tbe  axis,  bccomt* 
greater  as  far  oa  the  first  dorsal  vertebra, 
thence  it  is  again  gradually  contracted  as  far 
BA  the  last  dorsal,  aiid  becomes  suddenly  muiJi 
greater  in  the  lumbar  re^on. 

On  tbo  latcr'il  aspect,  the  dismtter  of  tlw 
bodies  fmm  before  backwards  ia  seen  to  to- 
crease  most  rapidly  in  the  dorsal  region.  Tbo 
tips  of  the  transverse  procesfea  of  the  dorsal 
vertelirie,  being  directed  backwards,  describs 
a  greater  curvature  than  the  bodiea  ;  irliile 
the  spinous  procosscs  exhibit  a  tmnller  curva- 
ture, on  account  of  the  middle  donuil  set  being 
most  sloped  downwards,  while  those  above  and 
below  project  backwards. 

On  the  jiiMttrinr  aspect,  the  syiijieB  occupy 
the  middle  line.  Those  of  the  dorsal  region 
are  in  many  instances  inclined  a  little,  luiine 
to  one  side  and  some  to  the  other.  At  tJto 
sides  of  the  row  of  spiuea  are  the  vertebral 
grooTPe,  corresponding  to  tho  laniini«,  and 
bounded  externally  in  tho  cervical  and  dorral 
regions  by  the  transverse  processes,  and  in  the 
lumbar  by  the  m.imiuillury  prnoeesea.  They 
are  broad  but  shntlow  in  the  nock,  and  become 
deep  and  narrow  Inwer  doivn  ;  the  narrowect 
part  being  at  the  last  dorsal  vertebra.  Along 
the  grooves  is  a  series  of  spaces  between  tlic 
huninie,  which,  in  the  natural  condition,  ar* 
filled  up  by  the  yellow  ligauienta.      The  extent 
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intorvals  is  xery  trilling  in  tho 
fad  in  the  greater  part  of  tho  back, 
it  iiicTCAses  in  the  lower  tbini  of  the 
doraot,  and  still  more  in  the  Inmbnr 
region.  The  interval  between  the  occipital 
Lone  and  the  nrch  of  the  athu  is  consider- 
able, uid  lo  is  that  between  the  lost  lumbar 
vertebra  and  the  sacrani. 

Fig.  13  —Tint  SAKB  VniT«in*L  CoLuini  xm  is 
Pio.  11,  TiawED  mcH  TBI  Lirr  Side.     J 

The  Ictten  and  B^^rH  imliate  the  MTet^l 
tertabr*.  The  itlenlion  of  th?  reailcr  is  (allpl 
%o  the  diflfrent  CQir&tunw  of  Ibe  Folumn  liere 
■hiwn,  the  ihape  and  tut  o(  the  bodin  and 
tntcmrleliral  apaeet,  the  (mm  and  IrantiUonB  n( 
the  tnatrerie  liuI  epioona  proceAsea.  aiid  tbe 
di<tei«aca  in  tbe  enstal  u-LicuUling  auttacea. 

CEVELOFMtENT  OF  THB  VBilTEBB^, 

Eartinl  nl'pi  c/fittiil  ilei^o/:iiiriit  et»  relnleii 
to  Oie  Jiraf  /omvtlion  ftf  tke  I'erltbra!  Column 
and  ■^^(rvn,— The  Gr«t  «(ep  in  the  farmatire 
pnKesa  nithin  the  era  uf  vertebrate  aDitnaU 
ia  Ibe  prodaclion  oti  the  surfiti'c  <iC  tho  yulk  uC 
A  aapcffioiat  layer  of  Drganise^l  celli,  tcrmaii 
Ututoderm,  or  gmninal  mnnbriin'.  In  the 
progrew  at  derctopment,  ihii  Aubstance  veij 
auoD  cornea  lo  be  divided  into  (lirce  sirata  or 
layen,  whii^h  may  he  ilislimznuibed  from  each 
other  by  (heir  Btructiinkl  dUTui-eacOs,  and  liave 
been  named  from  their  position  the  upper, 
middle,  and  lower  layers  of  tbe  gvnninpl  mem- 
brane. The  upper  and  lower  layc»  rcliiiti 
thrDughoDt  their  Bitnptc  cellular  airucturc,  and 
l/ikc  QD  Bhare  in  the  formatian  of  the  skiilntiin. 
From  a  part  of  the  upper  layer  ibe  nieduilary 
rtidimenU  of  tiie  bmiti  and  !i|iiaal  marrow  are 
derived ;  while  the  reat  oF  ita  extent  ja  the 
lource  or  (lie  cutieutar  covering  of  the  body. 
Tbe  whDle  of  the  deeper  layer  ix  taken  up  in 
the  formatian  of  the  epitbclinm  of  tbo  mucoaa 
membranes  of  the  alimenlary  canal  aorl  \tA 
dependenciei.  But  the  middle  layer  boa  a  far 
mora  eemplei  and  impirlant  de^tlnalion.  a«  it 
fumiahej  the  formative  mutenul  from  which 
are  developed  the  mdimcnla  of  the  OHseous, 
mnscular  and  vascQiar  gyatemn,  togotbct  with 
the  peripheral  nerve*,  the  librous  caiitii  of  the 
alimenlary  canal,  and  many  other  paria  of  the 
body. 

The  earliest  indication  of  embryo  form  eon- 
•iala  in  the  priMlaetlon  of  tho  primiiin  (ran 
and  groove,  which  lake*  place  in  tbe  part  of 
the  upper  and  middle  Inyon  to  be  occapicd  by 
(he  embryo.  Tbe  deepening  of  this  groove  by 
the  eleiBlioQ  of  \l»  tidea  lays  the  fouodaliun 
of  the  cerebrospinal  canal  or  cavity,  and  this 
U  Bnaily  closed  in  superiorly  by  the  meeting 
kod  union  of  the  elevated  and  approiimated 


12. 


'^ 


to  I 


13 1 


'^^ 


\t- 


-^ 


:j 


SI 


CHI  ' 


TERTEBRAL  COLUMN. 


msrein*  of  Ibc  groove.  At  the  pnino  Umc  there  U  cncV-scd  Kithin  the  ovily  lh« 
DifilullHr)'  fuliBliLDrc  derireil  from  Iba  upper  lajer,  nliich  caoeliLulca  the  radliocul  of 
the  brain  aad  BpiTiiil  nmrroH. 

It  ii*  Iwlow  and  iruutid  this  tubular  ccrebrD-Bpioal  carity,  and  In  (he  mbHlaQoe  bf 
the  tiorlion  of  the  niiiiille  genuinal  lajcr  Inimedintely  »iijacent  to  it,  that  ibe  erBoio- 
Torleliral  purl  of  the  ^kelctoa  taVe*  iu  origin  bj  etapa  of  nthich  the  folloning  is  the 
bricfcat  posdibia  outliuo. 

Immeduttelj  beldw  the  cercliro-apinal  groove,  previous  to  its  cloanra,  there  appew* 
In  (he  gnbatanee  of  the  miilitlB  larcr  n  linear  coDdcuiiciI  ttrui^ture,  Icnued  rtirmltt 
ilorfulin  or  iiolockoril  ;  rouud  tbia  nt  a  lattr  period  the  base  of  the  bkuU  and  l.oilir* 
of  tbe  vcrlebm  are  developed.  Ibe  chorda  dorraliri  maj-  be  »cen  ia  (lie  etubryn-ehii'lE 
after  eighteen  tiooni  of  ineubaliun.  uiJ  ul  carrenponding  periods  of  advanrement  in 
the  Ftnbrjoea  of  mammalia.  In  the  huinan  eoilirjo.  ullhougb  tbe  Srst  origin  of  lhi> 
ehord  ba»  not  ytt  been  obwrvcd.  theta  is  no  rensoo  lo  doubt  its  eii*tcni>e:  and  (ruiii 
obfervutiouB  nt  a  later  period  of  develnj>nient  it  is  ecrtain  that  tlio  fouudatiDQ  «f  tbe 
human  skeleton  \i  laid  in  il  manner  c»»enliull)'  Ibo  minie  a«  iu  nrdmnlB. 

Soon  nfter  the  estennion  of  ilie  two  u{>per  germinal  la.vera  in  the  doreal  dir^tion 
hoa  given  rise,  in  Ibu  manner  menlionwl,  to  Iho  neural  eaviljr  and  iti  containal 
oerebro-spinal  Blis,  iho  ineiirvnlion  of  all  the  Ihree  germinal  lajcr*  in  a  ilo«nward  or 
ventral  direction  resulli  in  Ibe  formation  of  the  iralli  of  the  vitceml  caiilie*  of  the 
body  ;  and  ibus  frum  tbe  diorda  dorsalia  as  a  eeutre  (here  procecJc  upnarda  a  Dcuni 
and  dnwnvards  a  vi»'eer&l  arth. 

In  tbe  middle  iajer  ilself,  which  ia  destined  for  the  production  of  tbe  moct  com- 
plicated parts,  Ibe  llilcliencd  portion  nbieh  is  next  to  the  chorda  donalla  on  either 
aide  is  eeparaled  from  Ibe  part  which  ia  more  remote,  and  it  ia  in  the  inner  porlian 
now  mcnliened  that  there  are  produced  at  a  very  earl;  period  tbnao  alnielurea  whieb 
havo  been  called  prhnitivf  or  jirimordud  rtrttltra  bv  embrvolngiiU,  the  fortnalion  of 
which  eonBlilntca  the  neit  singe  In  the  progress  of  ihe  earliest  development  of  lbs 
skeleton.  These  mdimcnial  a trnctu res  consist  of  amall  dark  (inadrilatenU  patdiM 
of  condenaed  gcrminnl  ^ubiitancc,  to  tbe  number  of  three  or  four,  situated  on  each 
side  of  tbe  chorda  dorsalis.  The  anterior  of  them  correBponds  lo  the  alias  verlebn, 
and  in  tbe  BUlii«^uent  incrcaac  of  their  number,  tbe  new  ones  make  their  appeaimoM 
farther  and  farther  liackwordg,  or  towards  iLc  caudal  citreniity. 

Pie-  13- — This  and  the  three  follovine  GEOrea  are  intended  to 
illustrate  the  HrEt  formation  of  the  vertebral  acgmenls,  or  *'  primi- 
tive vBrtebnb,"  and  aome  of  the  cb-mgLs  bj  whieb  the  penmuicol 
verlebral  and  cobIuI  arches  me  produced.  Fig.  ]3  give*  in  vulliiie 
a  magnilied  view  of  the  eiubryo  uf  ibe  chick  about  twenty  six  hunt* 
atlur  the  enmmenccment  of  iucubntion.  oa  it  liea  proDe  in  the  ccntse 

of  tbe  germinal  membrane.     ],  2,   3,  cercbru-EpinsI  eanal;   ] 3, 

tbe  eerebial  part;  2 — 3,  the  spinal  |iart,  nul  jet  cluwd  in  the  caudal 
region;  t — I.  wvcn  primilivo  vertebra!,  prolo-Tertebn^  or  ver(el>ral 
segnieuts  ;  near  '2,  tbe  riidiuienls  of  the  heart. 

The  Bo-called  primordial  vortebrre  have,  however,  a  more  ex- 
tended dculitialiou  Ifann  to  serve  as  the  basis  of  formation  of  Ih* 
elemonls  of  the  vertebral  colnmn  ;  For  each  pair  of  ibein  coDlaina 
the  rudiment^  not  only  of  the  oaneoua  and  eartilaginoua  parla 
of  a  vertebra  which  cross  the  middle  plane,  but  also  in  Ihe 
thoracic  region  a  portion  of  a  rib,  and  througboat  Iho  whule 
extent  tbe  central  parta  of  a  epinal  [lalr  of  nervea  and  iLe 
cutaneous  and  mui>cular  parts  wliich  cover  the  whale  vcrtebnl 
region.  The  process  by  wlilcli  these  several  part*  come  to  b* 
distinct  in  Ihe  progre^  of  development  ii  winieirhnt  inlrieale  It 
will  be  KulBcient  to  mention  here  that,  after  a  cflnwlemhle  cbari)^ 
baa  occurred  in  each  of  Ihe  primordial  vertebral  masaea  by  the 
rapid  formation  of  cella  within  them,  each  becomce  cleft  into  an 
upper  and  lower  (donal  and  ventral)  division  or  plate.  The  upper  conitilules  lie 
btuilB  of  llie  akin  and  tnu^cles  of  the  vertebral  part  of  the  Imnk,  while  the  tower  or 
deeper  portion  uodcrguca  further  divlaion  in  couneclian  with  the  dcvelopmenl  ut  vvrj 
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diaKimilikr  rlements  tr->io  ils  suliitan«i.    Id  llie  Er<t  plare,  llic  outer  lialF  at  mdl  tl 
iliTiiicd  bj  a  Inmsvertc  figure  into  two  p»rU,  of  which  the  anterior,  or  thnt  towudA 
hcaJ,  ]i  afterwards  coorcrtcd  iato  tba  root  uid  gnngiion  of  a  apiiul  nerve ; 


Fig.  u. 


B 


Pig.  14,  A.  —  Tnnaiene  )cct!on  thrnugh 
the  •[«n»l  part  of  Ihe  embryo  reiifreenied  in 
fig-  liV  •t  the  place  where  the  ipins!  can»l 
u  ilill  a[ieD.  or  U  vaij  a  groove,  I.  diurila 
donalia  ;  2,  ■(in-il  taiial  or  primilive  groorc  ; 
S  til  3,  meilullsrr  pUtea,  contiiinau*  with  i, 
Ihe  romeonis  hijer  of  the  hiaelmicroi  ;  5,  ibe 
diildln  Uj-^;  ita  nntfr  |jHrt  iliiiiW  into  Lwn 
Imminic,  the  iip[ier  huing  llis  Tolunto-moturf, 
ia  which  tMHDo*  uid  nmuiilar  plulra  afler- 
w&rds  tDalte  their  appeanmoe,  ami  Uil'  luwer 
Icing  Lhe  inTcilnnto-motorj  cr  iDteBtin«,£l>roaa 
lamjfiA^  d,  Ihe  Dpilhi?lial,  or  lowest  layer  fit  the 
bUatoderm  :  7,  Ihe  inner  part  of  Iho  middle 
Ujer,  in  whiob  the  prioiitive  lertchrBl  Beg- 
meaU  are  develo|>ed. 

Pig.  14,  II  (adapted  from  Renink  and 
KuUiker). — Tnumerae  Metian  of  the  Itimhar 
part  of  an  embryo  mtire  ad'SD-^etl.  <:ir  liisurdi 
the  fifth  day.  ahowiDL;  the  Hpinul  eanni  and 
vpiD:U  marrow  cl'iaed,  the  Tisceral  plniei  and 
]at«»'tinc  formed,  &^  1,  chorda  dor»htia  iu  ltd  ahenth  ;  2,  cnnat  of  tiie  spinal  marrov  ; 
3,  mednllary  ■obatann^  of  the  Biiinal  marrow  ;  4,  ct^rneoiiH  layer;  5,  out^r  lamina  of  Iho 
middle  layer  forming  the  Tisceral  plnl^a,  and  along  with  the  cornflon^  layer  the  amai'tn 
4  X  £  ;  ff',  inner  lamina  of  the  middle  layer  or  intevtino-fihroafl  ;  the  ligure  5'  is  p]a«ied 
in  thfl  peHIoneal  eavily ;  immedialuly  aliove  it  are  aeon  the  rndimenta  of  the  WolHian 
bodiea,  Ihe  aoi-ta  in  the  mid'llc  belweun  Itiein.  and  on  each  tide  tlia  Wolffian  dnet ;  B,  the 
iolcatinal  oiTily  and  epitbeliat  layer,  exieuding  at  5',  S,  into  the  blaatodenn  of  the  yolkaaa. 


and  the  posterior  is  the  Bonrce  of  the  trtitiaverac  procca*  of  n  yerlclira  and  ndjnccnt 
portion  of  a  rib.  The  inner  part  of  the  primonlial  verlehr^il  mosa  passea  iiinardA 
in  [»fo  raode*^  lat,  by  it«  deepest  part  il  paaacs  aliove  and  below  the  chorda  dorsalis, 
md  joining  with  the  oorreapondiiig  atructoreB  from  the  oppoaite  aide,  aurrounda 
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Fig.  15  (from  Remah  and  Riilliker). — Tlie  certi- 
eal  part  of  the  primitive  vertebral  Dolnmn  and 
■djKeat  p»rt»  of  an  embryo  of  the  aiilh  day, 
ahowiog  the  diviaion  ot  the  primitive  Tertahrnl  seg- 
ment* into  pennaneut  lerlebrnl  archea,  mdinient') 
of  the  apinal  Dervoa,  k«.  1,  1,  eliotda  dornlia  in 
ita  aheatfa,  pointed  at  it)  upper  eiid ;  2,  poiota  by 
three  lion  to  the  original  iutervala  of  the  prinii- 
IJ¥e  tutebm^;  3,  in  a  'imilar  manner  in'lii»tea  the 
plaocs  of  new  diviaion  into  f>crmaneht  boiliea  of  ver- 
tebiv ;  C  indicniea  the  lioiJy  of  the  firat  cervir^al 
»ettobf» ;  in  tbia  and  the  neil  the  primitive  divi- 
aion bM  diatppenred,  as  also  in  Ihe  two  leweal 
rcpreaenlMl,  fit.,  d  oud  1)ie  one  atxive ;  in  Ih'We 
intmoeJiaU  the  line  of  diviaiuo  it  ahown  :  4,  poiota 
in  thite  plncM  the  Tertchral  urchea;  and  5,  aimiliiily 
thrf^  Cominenciog  iran^di.i  of  ttie  apinal  ntrvea  ;  the 
Jitted  aegmentd  nutHule  tLeae  imiii  are  the  flmaeular 
plates. 


llic  chorda;  2nd,   \U  more  (mpeificiiil   pnrt  irnniplclen  the  formation  of  a  rinp.  nr 
of  a  cylinder,   roaiid   the   apioal   cord.      Thia   may  be  cooBiderod  m  the 
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membninoiia  atagc  Id  iha  deTelfipment  of  Ihe  Tertebral  colamn.  It  mij-  be  proper 
lo  rcmurk  llial  tbera  ii  nn  stmilBj-  uiiginikl  divbioD  in  Ihc  Fephalic  (nirlion  of  Ihe 
prlmoriJial  skcletKiii,  but  llic  chorda  donulU  1*  jiroioagsd  for  n  ihort  duwme  Into 
the  middle  of  the  bnsllac  piirL 

The  process  of  brenfcing  np  of  the  primorciial  vertebra]  msweH  above  referred  to  u 
fblloned  by  a  reeon^tniution.  as  it  were,  of  the  vcrlfbne.  wliicta  coaeUU  la  Ihii — lliat 
in  the  cjllader  iatesliug  Ibe  chorda  doraulia  the  tiDes  of  aepanttioD  of  the  prlmonlul 
vertebral  mnsieg  fude  uway.  wbile  midway  between  tliem  new  lines  appear,  maiking 
the  limita  of  the  permanent  vcrlcbne :  and  tliaa  each  permanont  Torlebn  is  formed 
from  patta  of  two  of  tbe  primordial  moaaca;  the  arch,  the  trkaavcrao  proccMca  aod 
part  of  tbe  ribs,  together  with  half  the  body,  being  deriTud  from  one  primitive 
verlehni,  and  the  remaining  half  of  the  body  together  vith  the  oorrCipoudiiiK  p^  af 
neirei)  proceeding  from  a  port  of  the  next  primordial  uiasa  in  Jiiieeeuion. 

In  the  human  embryo,  the  rertcbial  culumo  begina  to  became  cartilaginooa  io  the 
aiith  or  seventh  ncek.    The  earubge  spreadii  rapidly  over  Che  bodiet,  but  mnch 

mure  slowly  into  tha  archei,  in  whidi  tbe 
Pig.  16.  uaion  of  the  cartilages  of  oppoeite  uilea  ia 

•  J  not  completed  till  daring  the  fourth  month 

-      ~      ~  (Kitlliker).   At  the  period  of  the  firjt  appear- 

anoe  of  the  cartilaginonaboiliefl,  the  chorda 
doraalis  coiwisla  of  a  solid  columa  of  large 
tbinwallcil  cells,  surrounded  by  a  transpa- 
rent sheath  :  but  it  becomes  constricted,  and 
gradually  dwindles  wilhio  each  verlebial 
body,  while  it  retnainH  more  fully  developed 
in  the  iuterrertebralipacei.  and  eaten  into 
the  formation  of  the  inteirertebnJ  diwa. 

?ig,  16,  A&B(framEi>lliker.  figs.  SD&SU. 
— Skctioss  or  tua  Vebtijsiiie.  (.'uluxs 
or  X  Hdh^n  Pones  or  manl  wiaia. 

A.  transverse  longitudinal  lection  of 
several  certebnB.    I,  ),  eborda  dotnalis.  iu 

remains  thicker  oppoaite  tbe  intsrcerlebial 
discs ;  '2  is  placed  on  one  of  tlw  bodin  of 
tbe  pemiaaeut  vertobne  )  3,  on  one  of  Um 
iulerverlebral  disoa. 

B,  transverse  horituntal  section  thraafli 
a  part  of  ono  dorsal  vertebra.  1,  remain*  of 
the  ckor>la  doreatis  in  the  middle  of  the 
body  ;  !,  aich  of  the  vertebra ;  3,  head  of 
a  rib. 


OssirioiTioN. — The  oisification  of  each  typical  vertebra  proceeds  from  three 
principal  nuclei.  One  of  the«e,  which  la  occasionally  double  at  first,  appcan  In  the 
middle  of  the  enrtilagB,  and  is  aflerwardB  converted  inW  the  main  part  of  the  body ; 
tho  other  two.  placed  one  on  each  side,  appear  opposite  the  roola  of  the  trmnsrciM 
precGssES,  usDalty  a  little  earlier  than  the  nucleus  of  the  body ;  and  form  the  areb  and 
processes,  together  with  au  angular  part  on  each  side  of  the  body,  namely,  that  part 
which  in  the  dorsal  region  supports  tho  heads  of  tbe  ribs.  At  dlflerent  periodi 
subsequent  to  Ihe  age  of  puberty,  fivo  epiphyses,  or  supplementary  centrci  of  osalfica- 
lion,  arc  addud.  Three  of  these  are  email  porlions  of  bono,  placed  on  the  tips  of  tb4 
spinous  and  transverac  proceescs :  the  other  two  are  thin  eircuhir  plates,  one  ou  the 
upper,  the  other  on  the  lower  flnrfuce  of  the  body,  chiefly  at  its  circumferenee.  In 
the  tuLiibar  vorlobrce  two  other  opiph)'ses  snrmounl  the  mammillary  processea,  Tho 
transverse  proceu  of  the  fir^t  lumbar  vertebra  1b  sometimes  observed  to  be  developed 
altogether  from  a  seporalo  centtc  Jiost  of  the  anterior  divisioiia  of  the  ccrvieal  trana- 
verse  processes  are  osaiGcd  by  llio  eilensicn  into  them  of  osseous  subslance  from 
the  neighbouring  ponlcrior  part  of  tha  process  and  from  tho  arch ;  but  that  of  the 
seventh  usually  presents  a  separate  osseous  nucleus,  and  small  nuclei  have  alio  been 
ohaerved  by  Meukel  in  those  of  the  leeond,  lifth,  and  sixth  vertebra. 
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[n  the  atlM,  the  UtenU  muiea  uid  potterior  ircheg  ue  owiSed  hvm  a  pair  ol 
oentrM  oarreapoDding  to  Ibose  in  the  archei  of  the  lucoeedLng  Tartflbne.  In  tbe 
molerior  arch  one  or  two  Mpanta  nactei  appear  soon  after  birth  ;  and  eTsn  three  bace 
been  obserred.    Tfaare  ia  trsqneatlj  a  unatl  epiphjiLi  oa  the  poaterior  taborde. 


Fi(.    IT.  —  lLLiraTBa?w  Tsa  Obbifi- 
oaiioB  or  IBB  fiaiaBlla. 

A,  festal  rartebia,  aliowiiig  the  t&es 
primaiy  outna  of  oanfleatioa  j  1,  2, 
for  (ha  pedido,  UmiUB,  and  prooCMea ; 
3^  for  the  bodj. 

B,  donal  Tertebra  from  a  child  of 
two  fran,  aa  aeea  tram  aboTt ;  I  k  2 
are  neo  to  haia  eaeroached  upon  the 
bodj  at  *,  and  into  the  artioalar  and 
ttaiia«etaa  jiii  rraana  and  to  have  nailed 
behind  in  the  ipinona  proMi^  Uafing 
cartiUgiaaDe  cndi. 

C,  donal  Tertebra  at  ahontalitMn  or 
aerenteen  jeara,  ihowing  the  epiphjws 
on  tbe  traniTerte  prooenee,  i  k  6,  and 
qunona  prooeM.  0,  and  the  opper  epi- 
pbjual  pUta  of  tha  bodf,  7. 

D  t  B,  parte  of  a  lumbar  rartebra 
of  aboni  Iheaame  age,  ihowiDg,  in  aildi- 
tioa  to  tbe  for^oiog,  S,  the  lower  epi- 
pbjMl  plate  of  the  body  ;  9  fc  10,  the 
■piphjaea  of  the  saperior  artioalar  pro- 
I  (mammiilarj  tabercleaj. 


Fig.  17. 


Id  the  azii  there  appear,  abont  the  aame  time  aa  In  the  other  vertebne,  a  pair  of 
oiaDoiu  centrea  in  the  arch,  one  or  two  in  the  bodf  (Crureitbier),  and  abortl;  after' 
wards  a  pair  in  the  odontoid  procem  which  rery  soon  unite  together.  At  .birth,  the 
odontoid  process  is  of  larger  size  than  the  body,  from  which  it  m  atill  diatinct ;  and 
ita  general  appearance  confirma  the  evidence  of  compaiatire  analomf ,  that  it  ii  to  be 
r^arded  aa  the  dtiplaced  bodj  of  tha  atlaa. 


Vig.  18. — Oseinomoa  or  ibi  Ailib 
Aa  BEiN  raoa  ABova. 

A,  the  atlaa  batbie  birth ;  1  ft  2  ossi- 
Ead  depoula  in  the  poaterior  parte  of  tha 
areh  ;  the  anterior  part  ie  oartilaginona. 

B,  the  atlaa  of  a  child  in  the  first  jear ; 
1  fc  2,  aa  before  ;  S,  the  point  of  om&ca- 
tioa  in  tbe  anterior  arch. 

Kg,  18.* — OmiFioAiiow  01  ihi  Aiu  as 

niK  raoB  thi  Faoiti. 

A,  theaiiaoT  tha  foetaj  of  aaren  month i, 
dwwiog  at  3  tha  centra  for  tha  bodj,  and 
at  4  k  S  two  oantrea  tor  tbe  baie  of  the 
odontoid  prooaaa. 

B,  the  axis  ahortlj  after  birth,  ahowing 
at  1  ft  8  tbe  oentrea  for  the  arob  ;  S,  tha 
oantn  for  the  bodj  ;  S,  tha  two  oenti«a 
of  the  odontoid  pruoaaa  nnitod  into  one. 


Fig.  13. 


Pig.  18.* 


The  aacnl  rertabrw  prwent  the  three  ordinary  great  centrea  of  osaification,  tii., 
one  in  tbe  body,  and  a  pair  in  the  arch  ;  bat  in  each  of  the  Gret  three  or  Bometimea 
four  aacTsl  Teil«bne  the  anterior  part  of  tbe  lateral  maaaea  on  each  aide  U  formed 

c  2 
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from  an  additiniisl  centre.  On  Iho  bojj  of  eavh  eainl  vcrlehra,  eplpliyeial  pTnle; 
arc  rormoil  at  a  later  period,  na  in  otlirr  TBrlebne.  To  eomplclc  ihc  osjiilicaliiiii 
of  ibe  ancnim,  there  are  also  formed  on  each  flirle  of  it  two  Hat  and  irregular  plal<u, 
of  wtiiuh  ono  extends  oTer  tbc  firal  llirce  vcrt«bne,  wliile  the  other  coooecta  the 
Inat  two. 


Pig.  19. 


Rg.  ir.— OsMFtainoir  op  mil  SiomiK. 

A,  imcrnni  of  a  fcetu*  before  lii  months,  »*n  from  Ibe  front,  ahowing  (be  ohuGg  nacinu 
ID  Uie  itrniy  of  each  Tertebm.  from  1  dnvinvnirds, 

B,  sacrum  of  a  chlM  at  birtb,  BbnKtDg  three  pain  of  additional  nudei  for  the  lat«nl 
masses,  2,  2,  dose  aboie  the  saoml  foramina. 

C,  sncruni  of  a  jwrson  uf  about  twenty  fii-o  jenraof  age.  Al3  Ji  3.  apiphjaiil  plates  are 
Btill  visible  above  and  hid'>v  the  Arst  veitcbml  jiieee,  and  the  GuQm  ttill  remain  betircirn 
the  Rrst  aud  xecond  and  Ihu  Hoond  and  third  lateral  [necea ;  at  1  ft  1'  U«  ahovn  tlie 
lateral  epiphj-siiil  plates. 

Encb  of  the  eoccygcal  verlobne  is  nsually  oesificd  from  a  ningle  centre ;  but  ocea- 
ilonallj  one  of  the  first  tlireo  oonlaini  two  graniilea  placed  aide  by  sida 

Progrf  '•/  OfJi'-iUioii  in  the  Vrrlthtal  Cnlvmn. — The  deposit  of  bone  In  tbe 
arches  of  tlio  vertcbraj  lakes  place  first  in  those  l-elonging  to  the  upper  end  of  tlie 
eulumn,  and  gradunlly  proceeds  donnnarda.  In  tbe  bo'ties.  it  first  occura  in  Ibe 
lower  purl  of  the  doreal  region  (about  the  ninth  dorsal  verlebm):  and  fn-m  that 
the  process  is  cilondcci  upwards  and  downwanls,  rear'bitig  laxt  of  all  the  alias  and  Ihf 
coccyji,  ncilber  of  which  oaaifj  till  after  birlh.  Hut  though  the  nnclci  of  the  lower 
doriikl  verlcbnv  are  t)io  first  to  a|>peiu-,  they  are  soim  iiuqTM'ed  in  ni?^  by  those  below 
[hem ;  and  in  the  ftBtiTs  at  birth  the  relative  sum:  of  the  nuclei  correspond*  irlth  that 
of  the  fully-^awn  vertebrae. 

Id  the  aubjoincil  table  are  stated  the  agee  at  which  tbe  mscods  centres  of  the 
Tertebml  column  appear  and  the  slops  of  anion  take  plnce.  But  it  is  to  be  obaerred 
that  it  is  only  atleiupted  to  stale  these  ages  npproiimalaly,  bolh  l>ecBuse  nf  the  ^tmI 
'dilTiculty,  in  most  instances,  of  determining  Ihc  age  of  the  hnman  fietai  with 
accuracy,  and  because  of  a  certain  amount  of  variety  which  proltably  exist*  la  the 
rapidity  of  the  growth  of  bone  in  difTcrcnl  ea-nea.  (See  Albinua,  "  leonee  Oinuni 
fretus,"  p,  69;  Meckel,  in  bis  "Arcbiv"  vol.  i.  ISlfl,  p.  848,  lab,  tL;  Uampbrj, 
"On  theSteleton,"p.  132;  Ailken,  ■' Oruwth  of  (he  llecrull,"ie8a,J 


FBBIOnS    OF    OBSinCATlOR    or   THB    VERTKOBJC 

In  the  verlcbrte  generally — 

The  three  prininry  centres  appear  in  the  Tth  or  Sth  week  {fielal  life). 
Tbe  epipliy*cs  of  'he  proi'esse*  appear  in  the  ISlh  year  or  later. 
The  epiphysial  plates  nf  i.he  body  appear  in  the  I  Eth  or  SOth  year. 
Tbo  two  centres  of  the  arch  anito  in  the  firA  year. 
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Id  the  »ertebra  gcnerall)'— 

The  OTch  snil  Ihe  bod;  unite  in  the  3rd  year. 

Tbe  yerinhn  nod  iU  opiptiyeei  niiiu  in  tbu  26tli  year  or  Utei. 
In  tbe  allos^ 

Ouifiuatiua  of  lUe  anterior  nrcli  ap|iciira  in  tlie  l«t  year. 

The  two  fentrea  of  ihe  poiitorior  areh  uuito  in  Uic  3rd  ;car. 

The  KDterlat  and  potterloi  arcfaei  auito  tu  the  SUi  or  Uth  year. 
In  tbe  axia— 

The  i^entre  of  the  boil;  and  (a  little  later)  the  eeivtTC4  of  Uie  odoDtaid  proeew 
oppcor  id  tliQ  6th  mouth- 

The  ln>il}'  and  odoutoid  proceu  unite  in  the  3nl  year. 
In  the  aafnim — 

The  adijliional  lateral  I'CatnM  appenr  from  Lhe  lith  to  the  Sth  mo&tlL 

Tbe  Uleral  Epi[>hvsial  plntU4  appear  Trom  lliv  18t,li  to  the  2Ntli  jttr. 

The  bnUy  and  nn>h  unite  !□  the  5th  verlchra  in  the  Had  yeti. 

Tlio  liody  and  nivh  unitv  in  the  Itil  verlchm  in  the  Mh  or  (ilh  year. 

The  lower  vertcbrto  unite  with  one  anotlier  in  the  18th  yew. 

The  upper  rcrtcbm  unite  with  one  auutbor  In  the  25lh  year  or  later. 
la  Ihe  coocji — 

OaBificatioii  of  the  lal  Tart«bra  nppeara  about  the  time  of  birlh. 

0»iSvation  of  the  3nd  vcrlehm  ap[>ciir«  from  llio  lilh  to  the  Itith  year. 

OuiScstioQ  of  ibe  Srd  vertetira  iLppoiri  from  the  lutb  to  the  151h  yrnr. 

Onificalioli  of  the  ]lh  vertebra  api>eara  from  the  Utii  to  the  2ULh  year. 


TBEDKETICAL   COHFARISOH    OF    TBB    VlSRrEBB.£, 

The  atudy  of  tbe  eorrrapondeni^a  of  pnrta  in  difliircnt  vertebuB,  or  of  their  ho mologj', 
loKolves  eomplicalod  queationa.whichcuDDut  bucompeti^ntly  diuusaed  without  rufBiGuco 
lo  the  Turiom  forma  found  throughout  the  verl«brate  elassea  of  Bniinal*.  But  tlierc 
Arc  aome  pointti  uonneciud  vitli  this  Bubjeet  to  whieb  the  attention  of  the  Htudeat  of 
human  anatomy  may  here  be  brielly  direv.'tvd. 

In  euiuidering  Ibe  Ncrial  relations  of  the  bodioi  of  the  verlebm,  it  ia  neoeasary  to 
dliUngaiih  tbe  mauea  furaied  tviund  the  <.-bordador>alid  -Ibu  cciilra — f^m  Ibcnngular 
porUona  derived  by  ossifioition  from  tho  arvli.  The  only  peculiarities  in  the  aerie*  of 
«calra  are  to  be  found  at  or  near  the  extremities  of  tbe  column.  One  of  tbeae.  of  leaa 
note,  ie  pre^nted  by  the  bnt  coet:y^crLl  vertebra,  the  {"omua  jiud  lali^ral  projeetlons  of 
irhi<:h,  nil  hough  ranged  in  neriea  nilh  parts  which  iu  the  preceding  verlebnu  ate  derived 
from  Ihe  oBteoua  nuclei  of  the  arch,  are,  neverthele«ji,  o^ilicd  IVum  the  centrum.  The 
Mber  peculiarity  presented  by  tho  Btla«  and  aui  is  of  rt  more  lemBrkuble  kind. 
Th*  odontoid  proccm  of  the  oiie  is  the  true  fcntniin  of  the  atlaa,  dinguieed  by 
Knuuning  diiLinct  from  the  re^t  or  the  TorLehnt  to  which  it  bclongn,  and  becoming 
kdherenl  lo  the  ceutnim  of  Ihu  suceeediug  vertebra.  The  main  proofs  that  this  view 
is)  mrtecl  are,  1st,  that  the  odontoid  proecaa  originates  in  cartilage  distinct  from  Ibc 
proper  centrum  of  the  aiiit ;  2nil,  that  the  rcmaius  of  the  chorda  rlorsalis  have  been 
iiaesd  through  the  odontoid  proec«a  to  the  ocoipital  bone;  and  3rd,  that  in  early  life, 
■nd  inci^tnin  animals  (c«)>etialty  turtles),  the  odontoid  process  L-i  similar  in  appearance 
to  the  Fiue>:eeding  centra.  The  anterior  nucleus  of  tiie  atlas  mu^t,  therefore,  he  regarded 
u  a  pre-centrul  or  Bub-centnil  almetiirc.  (Itatiike,  "  Entwii'kluDgsguseblchle  der 
Batter,"p,  120;  and  "  BnCwirkl.  derScbildkrol<!n,"p.7".)  Uiapniperto  observe  that 
Imth  acta  of  the  articular  HUttuees  of  the  athis  asd  the  Bopcrior  pair  belonging  to  the 
mtii  are  placed  npon  those  porta  which  in  auceeeding  vcrtcbrtn  form  the  anj^es  of  the 
bodies;  thnc  articular  sarfocca,  therefore,  correspond  in  potltion,  not  with  the  smooth 
beeta  of  Ibe  articulating  procossca,  but  rather  with  thoao  for  the  heads  of  tho  ribs  in  tho 
dorwl  Tartebtfc.  Thid  a  eecn  not  only  from  their  position  in  front  of  the  trunks  of 
the  fpinal  nerves,  and  from  the  superior  articuhir  surfaces  of  the  a«is  actually  nbulling 
«n  the  centrum,  but  aldo  from  the  condition  of  parts  iu  mnny  iioiinals.  Thus,  in 
birdi  and  reptiles  the  lateral  coasscs  and  anterior  nucleus  of  tho  atlaa  uniLo  to  form  a 
mesial  diac,  whioh  orti^^ulates  with  the  twdy  uf  tbe  axis  in  fVont  of  the  odontoid 
proem*  aud  with  a  aiugte  condyle  on  the  occipital  bune,  while  at  the  same  lime  lbs 
Uia  and  atla«  are  likewise  connected  by  articulating  processes  placed  behind  the 
nervea  and  in  lerics  with  thou  vbieb  follow. 
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On  Mntnination  of  tic  eerios  of  trBnaT<T?E  proocssea,  n  cert»u]  smonnt  or«)rr«»pOtt- 
dence  cannut.  full  to  be  noticed  between  the  anterior  diriaioni  of  Ihote  of  Ibe  Ferriol 
vortebnp  and  rib»;  CBpcriiUj'  when  it  is  coDsiJered  tlint  in  coclsiu  liifilnii««  ibOM  of 
the  teventli  cen-ica]  verttbra  arc  replied  by  ril)B  Hbii;h  »re  atticulaled  in  two  plwcs 
wtl.h  the  vertebra  ;  and  thit  in  the  necfc  of  lauriiin  reptiles  short  rib*  are  fotmd  Ttry 
Bimilor  In  apivaruneo  to  the  anterior  divisloDS  of  Ibe  (nuisvene  procenes  in  tbe 
huroan  nubjcct.  On  the  other  hand,  these  processes  differ  from  ribi  in  being  for  lite 
meet  part  ossified  !□  eonlinutly  with  tlie  arcb  ;  and  on  Iliat  aceouut  som^  anatomiala 
prefer  lo  compuv  them  wilh  (he  eoetal  facets  on  the  dorsal  vertebnc,  and  with  pro- 
cesses on  wiiich  in  binls  and  reptiles  those  tocels  arc  elevnled.  The  IransTerse,  mam- 
miller}',  und  luiceesary  processes  of  Ibe  luinl)aT  Tertcbree  lie  in  series,  *■  bos  been 
seen,  with  the  three  seta  of  lul>erc1ea  on  the  tranaTersc  processes  of  the  twelfth  and 
other  drireal  Tertcbrm,  whetice  il  may  be  argued,  as  lias  been  done  by  Rctzios.  that 
Ihc  whole  Iranstcrso  process  of  a  dorsal  vertctira  corresponds  to  three  proccswa 
of  a  lumbar  vertebra.  At  the  saine  time,  the  mammiilary  processes  are  not  mere 
Hubaidiary  parts  developed  ou  the  Iransvene  proeusses,  for  in  some  animals,  as  Uie 
licdgehog  and  the  m-msdiilo,  they  are  of  much  greater  site  than  the  trantversc  pro- 
cenes  themselves,  eontinue  distinct  from  them  in  nearly  Ibe  whole  length  of  the 
tboraeic  region,  and  nrny  be  »cen  lo  lie  in  series  with  prominenees  on  the  articuUting 
processes  of  the  cervical  vertebne.  The  lumbar  transvene  processes  are  not  wilboot 
u  certain  degree  of  eorreipondcnec  with  ribs,  which  is  illustrated  liy  the  first  of  the 
series  lieing  sometimes  replaced  by  a  short  tbirteeiith  rib  on  one  or  both  sides,  and  is 
also  indiealed  by  the  eiislence  on  the  upper  borders  of  the  lumber  transverse  prooessc* 
of  grooves,  sometimes  pretty  distinct,  which  lie  in  Bcric«  vtlb  the  intervals  between 


Pig.  20. 


I^.  20, — OstjEiina  piht  hf  tux  Piost  Vuitebb*  or  Tm 

SA0At7ii  of  i  PtaaoN  or  woun  oB  nv«  teius  old.     | 

1,  the  body  ;  2,  2,  tbe  Urge  lateral  mase*  bdwsn 
which  and  tbe  body  nnd  the  tmurma  pro  win  imf 
Giaures  are  seen  ruaning  backwards. 


the  necks  of  the  ritn  and  the  dorsal  IransvctH;  pme 

In  the  sDcrnm,  the  epecial  lateral  centres  of  iMsificaliuD 

in  the  three   upper  vertebra   maj,   very  probably,  ba 

regarded  as  costal  elementa.     (Retiius,  "  Jlilliers  Archiv,"  1840 ;  J.  JltiUer,  "  Venjl. 

Auat.  dcr   Myiinoiden;"   August    MQllcr.  ■•Mliller'a   Archiv."   1853;    Humphry, 

"Trealiseon  the  Human  Skeleton  ;"  Clelnnd,  in  "NaL  Hist  Review,"  1S<:I  andlStfS.) 

It  is  not  to  be  wondered  at  that  the  vertebral  colnmn.  from  its  being  the  moct 
regularly  segmented  structure  in  tbe  body,  as  well  as  from  ita  forming  tbe  baus  of  tlie 
osseous  system,  should  have  held  a  prominent  place  in  the  various  schemes,  avearding 
lo  which  it.  has  t>een  aflempted  to  resolve  the  skeleton  into  a  certain  number  of 
elements,  repeated  in  modified  forms  in  tho  diB'erent  segmonla.  Among  the  variona 
schemea  of  this  description  may  he  mentioneil  tliose  of  Okcn.  Conis,  Gcoffroy  St. 
Hilaire.Owen.Maciise,  andGoodair.  (Oken,"PhjBiophilo(ophie,"nnd  in  ■'  Isia,"  1S17, 
181 B,  18201  C.  O.  CaniB,  "  Lehrbuch  tier  Zootomio,"  2ail  edit.:  Geoffroy  St.  RiUin, 
■■Philosophie  Anatomique;"  Owen,  "On  the  Arehotypc  and  Homologies  of  t]i« 
Vencl)rate  Skeleton;"  Maclise,  "Comparative  Osteology,"  and  Ihc  Article  "  Skele- 
ton" in  '-Todd'a  Cyclo|.«d.  of  Anat.  and  Physiol.;"  Ooodair,  "Edinbunrh  Hew 
PliiloBophicttl  Journal,"  IBiT,  p.  118.) 

Based  opou  mori.hologt™!  views,  there  has  likewise  boon  in'joduced  by  Owea 
a  syBtcm  of  nomenclulure.  which  being  adhered  lo  in  his  descriptive  wrilinirw 
and  adopted  more  or  less  by  various  English  writers,  demands  nltcntion.  In  tfau 
system  tie  word  i-erlebra  is  employed  lo  eiguirj  a  segment  of  the  skeleton,  the  term 
fr»(n.m  is  preser^-eil  in  its  usual  signifioaliou.  the  kminm  are  called  Ufumpophmtt. 
the  spme  the  nenml  s,,i„c,  tho  articuUUng  p,,e<«ca  ^yjap^^hy^,,  U,o  rih-j2^ 
p.5./,j,««.  the  mammillaiy  proc*««  ,«*tapo,Ay....  and  the  aecrasorr  p»««-M 
n«np.phi/>o,.  Two  descriptions  of  transverse  processci  are  distinguished  tIk.  lb. 
;>r«'r'";Tr  ,".  '""^/-''J'"'  •■  ^^c  <1«^  transverse  processes  and  tb^  poTt;^ 

part*  of  tbe  cerucal   inmsverso  processes  are  referred  to   the  woond.     Tho   id«l 
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MnoKtment  nuned  b;  Oven  the  "  topical  veHebn"  U  completed  bj  the  addition 
to  the  parts  dot  mentioned  of  a  pair  of  hamapephyia  and  a  banuU  ipine,  utnated 
in  front  of  the  centrora,  ai  the  nenn^Mphjaei  and  neural  spine  are  placed  behind ; 
bat  in  the  thonx,  according  U>  his  viewB,  the  iueiiiapophj«a  are  supposed  to  be 
imiaplaDted  to  the  extremitiee  of  the  pleurapophyses,  and  form  the  costal  cartilages, 
earrriog  with  them  the  sternum  or  series  of  hemal  spine*. 

However  intereiting  these  Tiews  may  be,  and  however  expedient  the  adoption  ia 
CoinpuaUve  Anatomy  of  some  saeh  words,  expressive  of  anatomical  relation!, 
more  especiallj  when  it  shall  appear  that  the  doctrines  suggesting  the  terminology 
are  inffieieatly  eslablished;  jet,  as  these  are  atill  imperfect,  and  as  the  names 
by  which  most  parts  of  the  human  bodj  are  commonly  designated  have  been  long 
in  nse,  and  are  very  generally  undeistood,  it  seems  premature  for  the  preaenl 
to  attempt  a  theontIc»I  reformation  of  the  nomenclature  of  human  descriptive 
BDahnnj. 

THE  THORAX 

The  parta  whioh  enler  iata  the  constmotion  of  the  thoracic  part  of  the 
akeleton  are  the  doiaal  vertebrse  alreadf  described,  the  sternum,  the  ribs, 
and  the  costal  cartilages. 

TBB    STKRRUIl    OB   BBEAST-BOKB. 

The  Btetnnni  (o«  peetorU,  oi  viphoidet)  ia  situated  in  the  median  line  at 
the  fore  part  of  the  thorax,  in  a  iloping  potition,  inclined  dovmwarda  and 
forwards.    It  ia  connected  with  the  rest  of  the  trunk  b;  the  costal  carti]ag«a 


Pig.  21. 


Kg.  31. — Thb  SnaaoM  ov  a  HiDCLi-iaiD 
Mia.    ) 

A,  &om  Mbre,  1,  9,  3,  1,  S,  3,  k,  7, 
the  artiealar  sarfaces  for  the  correspoDdiDg 
costal  cartilages  ;  3,  muiDbnum  or  upper 
pieoe,  still  slightly  sepsrsts  from  the  body ; 
ft,  middle  of  the  body  ;  10,  ensiform  portioD, 
QMBcii^  and  united  to  the  body ;  11,  inter- 
olaviceiar  notch  ;  articular  notch  for  the 
davicle. 

B,  the  same  atemnm  viewed  from  the 
right  lid^  showing  the  general  convexity  of 
tbe  bone  forwards.  The  diiferent  facets  of 
artienlation  of  the  eUvicle  and  cuitai  cartj- 
lagei  will  be  distingaisbed  by  their  position 
in  omnpartng  tbe  figure  B  with  A. 


of  th«  leven  higheet  pairs  of  ribs,  and 
giTCB  attaohment  to  the  ctariclei.  It 
eonaiata  originallf  of  six  segments. 
Hie  Gist  <^  these  usually  remoiiiB 
distinct  np  to  middle  life,  and  is 
called  tbe  manubrium ;  the  succeed- 
ing four  are  united  into  one  in  tbe 
adult,  and  form  the  body;  the  edxth 
gnnerall;  remains  cartilaginous  up 
to  the  period  of  pi]i>erty,  and  some- 

tunea   partially  so   even    to    advanced  age,  and    is  called  the  xiphoid,    or 
aui/orm  procets,  or  eariilagt. 

The  atemum   is  flattened  from   before  backwards,  and  presents  a  slight 
Tertical  curve  with  the  coavesitj  in  &ont.     It  ia  of  unequal  width,  being 
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1>roai  at  tho  appur  part  of  tbe  manubrium,  consi-lerably  n&troirer  at  tha 
lower  cud  of  tliat  portioJi  aud  in  tbe  fullowmf;  Kcgmt^ut,  eainewhat  wider  uval* 
tha  lower  tbaii  nt  the  upper  end  of  llie  body,  and  Sually  comptessei)  uid, 
iinrrowod  wbern  tlio  body  joins  tho  ensiform  cnrtUayu.  It  coasists  of  ligbt- 
cancellated  teituro,  witb  a  tliin  covering  of  computet  bone,  so  as  to  bo  Uubla 
to  cniahiDg  from  violiiiica. 

Tho  iruini((ii*iiim  ia  the  thickoat  part  of  tUe  iiternum.  It*  auporior  border; 
ii  divided  iuto  three  deep  notches  ;  tho  middle  one  ia  nnmcd  tbe  iurimra, 
furciila,  or  interdariciilar  nulck ;  tbe  Intend  ones  form  two  JuprcsBeil  nrtioillar 
surfaces  directed  upwards  aud  outwards,  for  itrtjciilntioa  with  tbo  claviclea, 
E!aoh  lateral  bordi^r  presenta  superiorly  a  rough  dcpres»iuu  close  to  tlia 
clavicular  surface,  but  looking  directly  outwards,  nbich  receives  tlid  cartilik;^ 
of  the  Gnst  rib  ;  and,  at  its  inferior  angle,  a  small  surface  which,  vith  k, 
Mimitar  one  ou  the  second  segment,  forms  a  notch  for  tbu  cartilage  of  tha 
second  rib.  The  infurior  marj^in  is  straight,  and  united  by  intcrreniug 
Qortilago  to  tha  upper  margin  of  the  second  segment. 

The  bud<j  is  marked  on  its  aiiterior  surface  by  three  slight  transveisa 
elevations,  which  mark  the  lines  of  Junction  of  its  four  compouent  port^ 
Its  posterior  or  thoracic  surface,  together  with  that  of  the  manubrium,  Ul, 
of  more  uniform  smoothness.  The  IntenU  mEirgius  present  each  five  notchoii 
for  tbii  rucuptiou  of  costal  cartilages,  and  a  small  surface  superiorly,  which, 
with  the  similar  depression  ou  the  manubrium,  forms  the  notch  for  tha 
second  costal  cartilage. 

The  iiotcW><  fur  the  third,  fourth,  and  fifth  costal  cartilages  are  opposila 
the  lines  of  junction  of  the  four  segments  of  the  body  of  the  atemuiD  ; 
those  of  tbe  £Jxth  and  neventh  are  placed  close  together  dd  the  sides  of 
the  inferior  segment,  that  for  tbe  seventh  being  frequently  completed  by  the 
enaiform  cartilage. 

The  1ow^■r  segment  of  the  hone,  often  called  ensiform  cartilage,  varisB 
considerably  in  diiferent  individuals.  In  its  simplest  form  it  is  n  Ihia 
spntula-like  process  projecting  downwards  betweon  the  cartilages  of  the 
seventh  ribs.  It  ia,  however,  subject  to  very  frequent  varieties  of  form  ;  being 
sometimes  bent  forwards,  sometimes  backwards,  often  forked,  and  sometimct 
perforated.      It  projects  into  the  aponeurosis  of  the  abdominal  miiscli.a. 

The  Blcmuin  I»  subject  to  nmnj  rarielios.  It  U  sometimen  divided  vertically  in 
the  whele  ur  apart  uf  its  length.  It  U  nnt  uiirrcqucDlIy  much  i^borter  than  usunl.  and 
Inilcntcd  at  iu  U>wcr  psrt,  as  occura  specially  from  tho  pressare  of  the  eolibler**  losL 

Tho  cpLalcrnal  lunlulea  have  been  found  in  Home  rare  euiien  eurmounting  llie 
incL^iira  of  the  marmbnam.  f  Brcschct,  "  Aaaali^  det  .Scicacce  Nalureliaa,"  2d  Kerivs^ 
v.  10,  Zoologie,  p.  lul  ;  anil  Litschka,  "  Die  HaUrijipen  und  die  Ossa  anpra-ttenialia." 
Vieniia.  IS.iS.)  Tlicir  (Hisition  U  inilicatod  by  iba  a»leri«kii  (**)  in  hgore  24,  B. 
They  derive  an  additional  interest  frooi  the  occurrence  of  suprutemal  bones  in 
nptilet  and  monolremata. 

THZ    BIBB. 

The  ribs  (foitic)  are  tweWe  in  number  on  each  side.  They  form  a  aerica 
of  arched  and  highly  elastic  bones,  which  extend  outwards  and  forwuda 
from  tha  vertebral  column,  and  form  the  lateral  walls  qf^  the  thorax.  Thvir 
anterior  eitrumitiua  give  attiohment  to  cartiliiginous  prolougalioui^— the 
Wistjd  cartilages,  the  Brst  seven  pains  of  which  poaa  forwaid  to  the  stvrDum. 
(Jti  tliis  account  the  fiipt  sevi'U  pairs  of  riba  are  called  tfrnml,  or  true  rib*, 
while  tbe  remaining  five  p&irBuru  colled  Oftcriuil,  ox  faltc  ribs. 
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Cbaiuctbss  ootuiOK  TO  MOST  OP  THB  kibh. —These  are  best  marked  in 

Uie  riba  near  the  miiliUa  of  the  Beries.     Tlie  posterior  extremity  in  tliickened, 

anil  is  termtnl  tha  hrmi  or  c<i/i((ii/iiiu  ;  it  presenti  a  soperior  and  an  iuferior 

oblique  articular  surfacu  for  articulatiou  with  the  bodies  of  tno  vertubr^e,  nntl, 

between  them,  n  alight  riJgc,  t«  whicli  the  iiiterartiuular  lig.iuieut  is  nttaobed. 

Vl  a  Uttli?  diGtaaee  &olu  tlie  lituul,  and  n^parated  from  it  by  tlie  ueak,  is  the 

abiicic,  which  ia  directed  baokwaids,  ntnl  praH-iitR  a  smootb  surface  for  arti- 

iilatiou  with  tb>?  traosvoraa  process  of  the  inferior  of  the  two  vertebne  with 

rbich   the  head  is  connected,  and,  outside  that,  a  roiigbuesia  marking  the 

biaertion  of  the  posterior  costo-tj'ana verse  U^mcnt.      The  part  termed  the 

tck,  between   the  heml  and  the   tubercle,  ia  sleudoror  tbnu  the  rest  uf  the 

llie  whole  exteut  IjuyonJ  the  tubercle  constitati.«  the  'mi'y.     It  bt'coinus 

atenlly  compressed,  aud  wi<Jer  from  nbove  dowuwanla,  luwariJa  the  anterior 

■itreinity.      Outside  the  tubercle,  between  it  and   the  moat  courez  part  of 

body,  is  a  rough  line,  which   correspond]   to  the  outt-r  border  of  the 

or  spiiiie  muscle,  and  which  is  termed  the  iin-jle,  Imicuuhc  nt  this  iioiut 

be  curve  of  the  rib  is  more  sudden,  aud  chunges  from  au  outwntd  and 

Bckward    to   a  forward    directiou.      The    iuferior   border   preseuts    on  its 

nner  aspect  a  'jroDee,   in   which  lie  the   intercostal  vessels  and  nerve,  and 

rbich  is   best  nutrked  opposite  the   angle,   aud  disappears  in  front.      Tha 

]ti>rior  extremity  is  hollowed  at  its  tip  into  an   oval  pit,   into  which  the 

OHtal  curtilage  is  iiiiplariteil. 

Fig.  22. 


Pig.S2. — Tub  Pirst,  Siitb,  um  TwiLfxu  Ktbs  or  tui  Eioht  Sim.     ^ 

A,  th«  niith  Kca  from  nboic  ttad  the  oiiler  side  ;  B.  the  same  rib  licwad  bom  below 
|imd  williin  :  C,  the  lint  rib  rLewad  fruni  abuvs  aud  without ;  D,  the  twelftb  rili  viewed 
"^uin  abDv«  nod  withio. 

1,  Ibc  hvnd  is  C  Jt  D,  the  ridge  between  tbe  twn  fantB  oftb?  bend  in  H\  2,  the  neck; 
,  tlie  tubercle,  in  Ij  pmentlng  the  ruugli  tuTwrcte  aud  the  BmoDlU  [mxt  tar  arliculaliou 
riih  tbe  tnuittfrse  process  :  4,  tbe  lowur  border  with  the  ridge  and  inbcuiUl  griwve  ;  5, 
he  "[iper  butder  ;  <3,  the  era!  pit  for  Llie  alUichiuiriil  o(  tbe  coEtal  cartilnge  ;  T,  in  bbe  Grst 
ib,  C,  UkC  scalene  tubeiule^  and  near  it  the  unooth  groove  fur  tbe  subcUiriiui  artery. 


Inelinaticn    and fpurvet.  ^-Thejc    is   a   general    inclination    of   the   riba 

jowDwords  from  the  head  to  tbo  atitorior  oxtreraity.      This  ainpa  is  groatHat 

tween  the  head  and  angle  ;  beyond  that  point  it  is  diminished,  and  it  is 

sin  iacronsiii-l   further  ftirwarda,  and  dirainiBho.i  at  tbo  anterior  oitromity. 

I  curve  of  tbo  ribs  Is  much  more  marked  towards  the  back  part  than  in 
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froul,  aiiil  IB  most  eo  in  tlio  lieighbotlrhood  of  the  uigle.  At  fint  the  rib  is 
dirocte<l  bnckwnrclB  as  weU  as  outWHTdB.  Besidca  the  main  curves  now 
meiitionoil  tha  rib  is  anmevliat  twiatad  on  itaelf,  ao  that  the  two  dctremo 
portions  cunnot  he  mode  to  rrat  at  the  Mtae  time  on  a  flat  auriai^o.  It 
follows,  from  the  same  twifltiug  to  the  majority  of  the  ribs,  that  while  their 
surfaces  are  vertical  posteriorly,  they  im  sloped  upwards  and  inirards  ak 
the  auterior  ]>art. 

Characters  pecuuar  to  rERTAii*  Ribs. — The  ribs  increase  in  length  &om 
the  first  to  the  eighth,  nud  decreafo  from  the  ninth  to  the  twelfth,  so  that  the 
lust  is  httle  longer,  often  even  shorter,  than  the  (irst.  The  lii^  rib  Is  the 
broadest,  and  after  it  the  middle  ones  ;  the  twelfth  ia  the  nmroweat.  The 
distance  of  the  angle  from  the  tubercia  iucronses  griuiuaJly  from  the  second 
to  the  eleventh  ;  in  the  first  the  angle  coincides  with  the  tubercle,  in  the 
last  it  is  not  perceptible. 

Tbojii-tl  rib  ia  shorter  and  broader  than  any  of  the  others.  Its  direetion 
is  slightly  inclijied,  and  its  surfaces  lie  nearly  in  the  snmo  Hat  plane.  It* 
anperfioial  and  thoracic  surfaces  look  respectively  upwards  uid  downwarda. 
The  head  ia  small,  and  presents  a  single  articular  surface.  The  neok  is 
round  and  slender.  It  articulates  with  the  budy  and  transverse  process  of 
the  first  dorsal  vertebra  alone.  On  the  superior  or  suporficial  surface  are  two 
very  slight  smooth  depressions  with  an  intervening  rough  mark,  and  » 
conaideralile  rough  surface  behind.  The  rough  surface  marks  the  attachment 
of  the  Ecalemu  medius  muscle,  the  posterior  depression  the  position  of  the 
subclavian  artery,  the  anterior  depression  the  subclavian  vein ;  and  the  inter- 
vening slight  elevation,  frequently  terminating  in  a  sh.'irp  spine  on  the  inner 
edge,  indicates  the  attachment  of  the  scalenus  anticus  muscle. 

Tlie  second  rib  is  longer  than  the  first,  and  presents  externally  a  prominent 
roughneaa  which  marks  the  attachment  of  the  aermtus  m.ignua. 

The  fhvenlh  and  lii-tl/th  are  dintingllishod  as  the  /rce  or  Jlnalinii  ribt, 
becauM  their  cartilages  are  poiutcd  and  unattached  in  front.  They  have  no 
groove  on  the  inferior  border,  no  articular  tulierdo,  aiiJ  only  one  nrticuUting 
surface  on  the  head.  The  mark  of  the  angle  ifi  scarcely  perceptible  on  the 
eleventh,  and  is  absent  from  the  twelfth. 

ynrirtiet. — The  numlier  of  the  ribs  Is  sometimes  Inprcved  to  thirteen  on  one  or 
both  sidea.  The  supc  mum  entry  rib  is  most  frcc]Qcn(lj  very  short,  and  ia  formed  in 
conneelion  with  the  tratmvcnc  pronw  of  the  Brst  lumlisj-  Tertebm,  or  i>«'4uionBlly 
Willi  the  neventh  cervical :  io  liie  Intier  case  Ihc  addilional  rib  baa  a  doublo  nUach- 
ment,  viz.,  to  Ilic  body  and  transverse  process  of  the  vorlebra.  The  number  is 
BomctimeB  dlminiiihGd  to  eleven  pairs  by  the  nbiience  of  the  tweldb.  Kibs  likewist 
Oeeiir  greatly  cipsniled  or  forked  at  their  anterior  extremities  ;  and  oeewioDsUy  two 
or  moio  ribs  arc  united  together  in  a  part  of  tlicir  client  hy  Ijicir  margina. 

The  COSTAL  rAnrttAOEH  are  continuations  of  the  ribs.  Their  breadth 
diminialies  grsdiudly  from  the  first  to  the  Innt,  whilst  the  length  inrrraina 
as  far  as  the  seventh,  after  whicli  it  becomes  gradually  leas.  Their  line  of 
direction  varies  considerably.  The  first  descouda  a  little,  the  second  is 
horizontal,  and  all  the  rest,  except  the  lost  two,  ascend  more  and  more  from 
the  rib  towards  the  atomum  as  they  are  situated  lower  down.  The  external 
or  coatAl  extremity,  eonvei  and  uneven,  is  implanted  into  and  united  with 
the  t-nd  of  the  oorreaponding  rib.  The  internal  eitrowities  of  the  npper 
seven  (except  the  fimt),  are  smaller  than  the  external  and  somewhat  pointed, 
and  fit  into  tile  correaponding  angular  surfaces  on  the  riilo  of  the  slor- 
num,  with  which  they  are  articulated  in  Bynovinl  cavities.  Each  of  tbo 
cartilages  of  the  first  three  asternal   riba   becomes  alcniJer  towards  its  ex- 
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tremitf,  and  is  attached  to  the  lower  border  of  that  wliich  is  next  above  it 
[  The  laat  two  are  pointed  and  unattacbed. 

The  fint  cartilage,  which  is  directly  naited  to  the  aterniim  withont 
[  articular  cavity,  nsnidly  bccomBs  more  or  lass  ossified  in  the  adult  male  ;  and 
I  the  others  likewise  eihibit  a  coiuidttrable  tttudency  to  ogaify  in  advanced 
f  life.  Thl»  tendency  is  not  ao  groiit  iu  the  female,  in  whom  costal  respiration 
I  ia  goDetally  more  extended  tlian  in  the  uialo. 

THE  TBOEAX    Aa   A   WBOLB. 

The  thonz  ia  of  n  somewhat  conical  shape,  with  conrex  woUh.  Its  upper 
[  inlet  ia  contracted,  and  bounded  by  the  first  dorsal  vertebra,  the  Brrt  pair  of 
I  ribs,  and  the  manubrium  of  the  Btornum.  Its  infi^rior  margin  curves  duwn- 
'  i«ards  and  backwards  on  each  side  from  the  onaiform  process  to  the  twelfth 


I  Pig.   SS.— Fbpst  visw  (p?  Tnii  Tbohax,  Fig.  33. 

880W1II1J     TBI     StIBSDM     CilSIll.    ('illl- 
Lisas,  KCB!,  AUD  UoasAL  TEnTS«KJI.      I 

1,  tb«  munubriiun,  or  first  [Jiece  of  Iho 
InerDam  ;  2,  ia  cicn  to  the  plana  of  unioa 

of  the  fiiit  euital  aniloge  ;  3,  tbaclaTicntar 
I  witch  :  4,  the  miilille  of  the  bndr  of  the 
I  Mcranin  ;  .''>.  the  enufnnD  picoa  ;  6,  the 
I  groove  on  the  lower  Inrder  of  the  ribe  ;  7, 

the  vertebral  ead  of  the  ribs ;  S,  the  aeck  ; 

9,  tqbenle ;  1 0,  costal  cartiUgs ;  1 3,  the 

tnl  rih  :  13,  it<  iDlwrositj;  II.   the  firxt 

donal  vertsbra  ',   IS,  Ihe  sleteuth ;  1 6,  Ih- 

twelllh  rib, 

rib.  Ita  longitndinal  axis  ia  directed 
upwards  and  slightly  backwards.  Its 
transverse  diameter,  at  its  widest  part, 
.  groaUy  exceeds  that  from  before  back- 
wards. The  Iatt«r  is  shortened  in 
the  middle  line  by  the  projection  of 
the  vertebral  colnmn,  but  on  each 
side  of  the  colnmn  a  considerable  ez- 

teiudoa  of  the  cavity  is  produced  by  the  backward  direction  of  the  posterior 
parts  of  the  ribs,  and  thus  the  weight  of  the  body  is  thrown  further  back 
and  more  equally  distributed  round  the  vertebral  column.  At  the  [tame 
lime  a  broad  furrow  is  produced  between  the  spines  of  the  rortebne  and  the 
angles  of  the  ribs,  in  which  are  placed  the  erectorea  spinie  muscles. 


DIVBLOPUENT    Of    THE    RIBS    AHD    STERjmC 

The  first  origin  of  the  posterior  parts  of  the  ribs  in  connection  with  the 
primordial  vartebisa  has  been  alreaiiy  mentioned.  In  the  second  month 
caTtila^    appears    in    them,     deposited    independently    of    the    vertebne. 

.  IMfferent  opinions  hare  been  held  as  to  whether  the  tubercle  or  the  head 

'  of  the  rib  is  the  primary  ptoint  of  its  connection  with  the  vertebra  ;  it  appears 
probable  that  the  whole  e.iteut  from  head  to  tubercle  is  an  expansion  of  the 

'  original  connection.  (Ktilliker,  "  EutwicklungBgoschicbte,"  fig.  81  ;  Bathke, 
"Entwiok-der  Natter;  "Huxley.  "On  the  Theory  of  the  Tortabrate  Skull," 
p.  74.)     After  becoming  cartilaginous,  the  ribs  pft.-w  round  in  the  TMoerol 

I  wall,  and,  according  to  Rathke,  before  reaching  the  front,  the  first  seven  on 
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each  side  nre  iinittid  logelher  at  thuir  ajituriur  eitremltios  in  tno  loogitudiiiol 
strips  of  cartiluge,  wtui:h  iLfterwariJa  joui  togutltur  iu  the  niiddltj  Uqd  to 
fbim  the  stiiruum. 

Fig.  2*. 


Fig.  21.— OsSIIICATtOB   OP  TBI  Steeidk. 

A,  the  cartilagiDouB  Btenmiu  before  the  luiddJa  of  Ststal  liTe* 

R.  tho  Htf  muTu  af  el  clilM  at  l>lrt)i.  1 ,  2.  3,  k  4,  muck  tb«  MiDtiicuFinS  uiaifie  nnotti 
for  tbt^  mAiinbrium  aad  tbree  iiji[jer  |>itcfa  of  the  bodj. 

0,  tbi>  Bt^rnuni  aoon  afLcr  pubcrtj,  Hbowing  cardtage  (letweea  tbc  lu&Dubriiiin  nod 
body»  HDil  imperfect  udiqd  of  the  fimti  secondj  and  (bird  |iiec«A  of  the  bodj,  vbiJc  the 
tbird  and  foQi'tb  are  uoited. 

D,  flbaiTH  aa  eiouiple  of  a  Htemam  at  birtb  with  an  udiuuhI  Dumber  df  OMnfic 
ceJttrfHij  HLx  ID  the  mADuttriDm,  ]',  which  ie  verj  Dnoommoa  ;  two  pain  ia  tbc  \owr 
pieoefl  'if  the  body,  <{' &  4',  ^bleb  ie  Dot  DaoBual ;  2,  tbe  BingU' ecutre  of  thu  first  pieoe  of 
the  body. 

Uf  cxbihiifl  UD  example  of  the  perroraU>l  BternDiu  which  probabl;  dcpeDda  apoo  the 
inipcrFL'ct  udiod  of  the  pniTB  of  oKailic  nuclt'i  bIiowd  id  D  lo  the  lower  port  of  the  body  ; 
Ibis  figure  olio  ahows  two  e(iiatflrnnl  bonea  or  granules,  *  '. 

Qin/fcafiuti. — Each  of  the  ribs  is  osaiGcd  from  one  principal  ceutrs,  itud 
posfiGBBes  two  small  epiphyFea, — odo  belonging  to  the  hcnd,  and,  except  in 
the  last  two  ribs,  anotbor  belonging  to  tho  tubercle. 

The  sternum  is  osailied  in  a  number  of  sepamte  pieces,  oiie,  at  least,  for 
each  segment  ;  tho  mauubrium  BomeliiueB  posaosBCB  two,  placed  one  above 


Fig.  IS. 


Fie-  2S. — 0x1  of  tits 
MiMiLH  Bids  or  i. 
rnmir  ibuitt  iiau- 

TKKJI        Oil       tWaVTT 
tIABS   O*   Ada. 
Showing,   at  1,    ibB 

priDctpaJ  piece  or  tiodj ; 

2,  tho  epipbyiU  of  the 

bend  ;    3,    that  of  the 

tuberole. 

the  other,  ani)  hM 
been  founti  with  a 
grenternumber.  Tho 
third,    foiirtb,    tad 


fifth  segments,  aa    well  us    the   enKiform    portion,    are  frnquently    formed 
each  from  two  nuclei  placed  side  by  ude,  which  may  remain   distinct  for 
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a  conHi'leraHls  time  ;  tiie  bccodJ  oegment  haa  rarely  more  thnn  one 
DUcleu.4.  Ailditioiial  nuclei  occMiotully  appear  between  some  of  tho 
segmouta. 

PEBiODs  or  oesiriOATio:!  or  tbb  bibs  aito  Brattsint. 

lo  Ibe  Him— 

The  principal  eentreg  nppcir  in  llio  7th  or  81h  week  (rectal  life). 

The  epipbywi  spprau  from  the  I'HIi  lo  the  20lb  jeu-. 

The  tiuA  uid  cpiphyaec  imiw  fttHMil  the  2SUi  jow. 
Ea  the  ■i«miuii — 

Ouifiotion  in  the  Sr«t  ne^mpnt  appears  tn  the  Ath  or  7tb  month  ITala\  Wt), 

O«ili«tion  in  th«  secnnri  aezmciil  appears  in  llic  Till  or  Btb  inimlli  ifivtul  lire). 

OHiBonliim  jn  the  thiril  nad  fiiiirtli  legmrntA  apjiem  ehortly  Iwrore  birth. 

OwiiicatioD  in  tiie  Qftb  aeguifinU  appears  in  liie  l^t  jcat  ur  biter. 

QHiQualiori  in  the  lixth  «r  cD^iTonu  etigmout  appears  vcc)-  varlaiuly  from  the  Gib 
lo  tbo  15th  jcar,  or  bitcr. 

Tbo  lower  acgTDentfl  of  tlie  body  nniUj  nftor  puberty. 

The  Dppcr  tegraenU  of  the  IkiiIj  unite  Tram  the  25tL  to  the  -'iOlh  year. 

The  body  and  eu^onn  ecgment  generally  nnile  In  middle  age. 

The  maiiabrium  and  lM)dy  anite  in  old  ige. 

THE  BONES   OF   THE  SKULL. 

The   skoll   in  of  a   Bphemidal   figure,    compresseJ   on   tlie  Biiles,  broiuler 

behind  than  before,  and  aupportad  on  the  vurtobral  column.      It  in  formed  of 

,  number  of  bones,  all  of  which,  with  the  exception  of  the  lower  jnw,  are 

Jmo«t  immovably  united  together  by  Uiica  and  narrow  aiirfaccs,  moro  or  luat 

nneven,  termed  »ii(urej.      Tlio  BkiiU  is  divided  by  ftnatomiHls  into  two  parts, 

cranium  and   the   face.      The    cnunuui    protects   the    brain ;   the    face 

iRURonndBithe  mouth  and  nasal  paaaagoH,  and  coniptcteit  with  the  craniura  the 

KVttiea  for  tbo  eye«,      Tlio  cranium  ia  coinpoaod  of  eight  bones,   viz.  :  the 

ttptrijnlnt,   two  parietal,  the  Jiimtul,   two  trmporal,   the   rphriioid,   and   the 

[•(Anioid.     Tho  face  is  oomposeil  of  fourteen  bones,  of  whieh  twelve  are  ia 

Innint,    viz.:    the    »ii/)rrii>r    maxUUiry,    mal-ir,   naial,   palate,    ludirymnl,    and 

I4ri/eri0r  furtrinalcd  bones ;  and  two  atnglo,  viz.,  the  cormt,  and   the  inferior 


THB  OOCtFlTil  EOSE. 

The  occipital  hone  in  situated  at  the  lower  and  back  [lort  of  tho  cranium. 

Its  general   form  is  that  of  a  curved  lozenge  concave  superiorly,  through 

vhiob,  in  itfl  lower  and  anl«rior  part,   pa-sos  a  large  oval  foramen,  forni- 

iig  the  commuuieatioD  between  the  cranium   and  spinal  canal.     The  bono 

bus  presenta  four  bortlora  and  four  angles,  which  receive  names  according 

their  position.      The  portion  of  the  bone  behind  the  foramL'n  is  (utu/ur, 

'lh.it  in  frout  of  the  foramen  forms  a  thick  mass  named  fioii/ur  process,  and 

the  parte  on  the  sides  of  tho  foramen,  bearing  the  oooilyles  or  articulating 

by   which   the  head   is  supported  on  the  first  vertebra,   an  dia- 

oguiahed  as  the  tundyioid  jiorli<n\s. 

Tho  occipital  bone  artioidates  by  its  two  superior  borders  with  the  parietal 
bone*,  and  by  its  two  inferior  borders  with  the  temporal  bonos,  while  tlie 
nity  of  its  baaUar  process  is  united  to  the  boily  of  tho  HplicnoiJ,  in  the 
ling  condition  by  cartilage,  but  after   the  age  of  tweuty  years  by  con- 
iuunus  osseoua*  inhstauoe. 

H«Dw  SnoimerTiDg  dMpril>»l  the  occipital  and  ipheiKild  ■>  B  lingle  bone  nnder  the 
t  ■pbMM-oceiiitUl,  or  luuiUr. 


i the  parte  ■ 

'  Tl»(k    nr^e 
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The  TADFLAR  PORTION  Oil  its  potlrrk'T  itirfare  preKntsa  roagh  pronunenea^ 
the  external  occii/ital  j'rotidicraiice,   arehiug  outwMilH  from  which,  ou  «m:1i  | 

Pig.    2S. — Occipital   BoibJ 

rOOM    BSUI'W   AID     BHniXD, 

anawiND    tui    BxTEKSAb  j 
SdarAOi.    1 

],  hoAil&T  piocen;  2,  con-  j 
dj^luiJ     purtion,     the    prcba  | 
miuki  the  iDterior  eoDjjIoid  ' 
foniaen  ;  3,  jugoUr  OT  tnoi*  I 
ver»  pnjKes  ;  t,  eiMrnftl  or  ] 
laUraJ    ADglfl ;     6)     mapanat  I 
Kugle;  6,  ■uparioronngiiliiie; 
T,  exlcrnal  or  poilarior  ocid- 
piui  protDbennoe  ;  T.  B,  ei- 
Urnal  uocipitnl  antt ;  9,  io- 
fednr  cunad  lioe  ;  10,  gnioTa 
auJ  riJge  Ouaneeted  iitli  ihs 
attnshTaent    of    Ihe    naiierior 
obljiine  mUAE^Jc  ;  !l,  firAmtfO 
loagDuiD  ;    12,   iLTtu^nlAr  ran- 
tlyio  I    immediate! If   ■born    LL 
the  imttiiior  oaadjluid  fun*  . 
men. 

ude,  is  tha  superior  mm-  j 

pifcii  riJp*  or  funrii  (iHe, 

which  clifidea  the  BUifftca  | 

into  two  p«jt8,  the  upp*ir,  | 

covered  by  the  hniiy  BC&lp,  eotiTez  and  unifiirm  ;  thu  luwer,  uueven  aui) 

marked  by  tho  improsaiooi  of  thu  miuolaa  of  the  neck  which  are  attached] 


Fig.    S7,  — Occipital    Boat  I 
wa'-a  Biriii,  sBnwiao  Tsvj 
Intiknal  SUBFACa.      \ 
1,    Iwular     procen     a 
through  at  the  pUoe  of  ouios] 
w  itu  the  aplwDaid  iMna  t   ^  J 
coudj'tijid  portion;  S,  ingDli 
0[  truntisne  proccn  ;    n  .  bif  j 
lwe«a    a   J[    3,    the    liKnoidl 
grooTo  of  the  lateral  eiaDi  uiii  [ 
jugulu  notch  ;  4,  eil«cnal  or  ] 
Ink'nil    angle ;     5,     superior ' 
iiDgle  i    1    to   3,  the  edgu  of  ^ 
arLiculAtlori  with   the  peb^na 
boue;   3  ta  4j   with  the  roAa- 
loid  boQc;  1  to  S,   viih  iha  ' 
parietal    hone:    11,    faramaaJ 
101)111  a m  ;  13,  intcnuJ  ocdipi*] 
tal  iiK'tubcrnnoe  anJ  gnwto  i  * 
the  torcular  £l«ropbiJi;  14,  in- 
ferior Kpino  ;   IS,  groove  of  Ihe  1 
hileral  linna  ;   from  S  to  13, 
groora  of  tlie  auperior  longita- 
dloaluinuB;  1 5,  ccnbtal  toiM ; 
17,  cervUtllAr  tossn. 

to  it     This  lower  inrfacal 
U  diTided  into  two  lateral  portioHH  by  a  median  riJge  called  tho  cj^tvrv 
oeeijiititl  crctt  or  i^iiit,    aud    each  uf  thesa  i>ortioua  is  again  dividod   iu 
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an  npper  and  a  lower  snrfuce  by  the  inferior  eitreed  Uitt  or  r'ui-ie,  wbicli, 
itfUir  uxteiiiiiug  somi:  dintauci)  outwarilB,  ia  met  by  a  riJjju  au>l  groovd  paaaing 
from  before  buctwards.  Thus«  Burfai><ui  murk  tliti  attochmeuta  of  the  ruaCus 
,M^tia  tiiajor  ao  J  minor,  aud  of  \.he  obltquuH  capitis  HUperior  musoli^. 
f  The  dceji  surface  of  the  bona  is  purked  by  two  cnioinl  Bmooth  ridgea,  one 
•iteuiioa  from  the  upper  angle  to  tha  great  foraineu,  auii  the  other  truus- 
Tersely  from  oue  lateral  angle  to  tho  other,  and  at  the  point  of  iuterseotion 
of  these  rid^[ea  a  the  iitlcnud  oetipitnl  iirub^crnttce.  Separated  by  tboHe 
ridges  are  four  hollows,  the  «iyiec(or  and  infinor  o<xipitai  fotur,  which  lojga 
njBpectively  the  pciateriot  cerebral  and  the  cerebellar  lobes.  The  soperior  and 
trausrerse  rid;{eii  are  grooved  in  the  course  of  tho  longitudiual  and  lateral 
^nous  Unused  respectively.  The  space  where  thijse  grooves  meet  at  tlie  iii- 
irnal  occipital  protuberance  receives  the  torculur  Rerophili,  The  iufuriiir 
ridge  is  siugle,  and  is  uauled  the  iutemal  occipital  crast  or  spine.  Tho 
inill]piis  of  the  tabular  portion  are  ducpty  aerrated  above  the  latond  angles 
r  artioulatiou  with  the  parietal  bones,  and,  below  that  level,  with  the 
itoid  portions  of  the  temporal  bones. 
The  cosuvujU)  i-ORTiONti  ))car  the  articnliiting  oondylea  on  their  inferior 
ace,  dose  to  the  moi^n  of  the  foramou  magiium.  The  oondylos  are  so 
:ed,  that  a  liiie  toiiehiiig  their  posterior  oxtreiiiitics  would  cross  the 
iddle  of  the  foramen  miigunm.  They  are  eUijitical  aud  pWud  obliquely 
as  to  converge  iu  front  ;  their  surfaces  are  convei  from  behind  forwards 
d  from  side  to  side,  aud  slightly  everted.  Their  iuoer  borders  are 
ugh,  aul  receive  the  iunertiou  of  the  odontoid  ligamenta  of  the  axis. 
fri)at  aiid  to  the  inside  of  tho  condyles  are  tho  autarior  condyloid 
raniina,  which  pass  forwards  and  outwards  from  tho  iuterior  of  the 
'nuium,  and  tranomit  the  hypoglossal  nerves.  Behind  the  condyles  ore 
o  pits,  containing  usually  the  posterior  condyloid  foramina ;  each  of 
.ese  gives  passage  to  a  vein  ;  but  they  are  often  abaeut  ou  one  or  both 
iiles.  Externally  to  the  oondyle,  on  each  side,  ia  a  portion  of  bone, 
hich  ia  placed  over  the  transverse  process  of  the  atlas,  coutiuuous  poo- 
riorly  with  the  tabiUar  part,  and  anteriorly  having  a  free  excavatud 
the  jujular  unUh,  which  contributes  with  a  fossa  in  the  temporal 
,a  to  form  the  fonimen  laccnim  jwjutare  ;  its  external  extremity  pro- 
into  the  luigle  between  the  mastoid  ami  poti'ous  portions  of  tho 
imporal  boue,  aud  is  called  the  )wj\ditr  emii\.tiu:t.  This  process  presents 
fcriurly  a  rough  elevation,  which  gives  attachment  to  tho  reetus  capitis 
teralia  muscle  :  and  superiorly  a  deep  groove  for  the  laterul  siniu  before 
tvrminates  in  the  jugular  notch. 

The  BiEiunK  rnouiss  projects  forwards  and  upwards  into  the  middle  of 

the  boss  of  the  gkulL      It  increases  in  thickuess  and  diounishes  in  breadth 

towards  its  oxtrcmity.      luforiorly  it  gives  altochmunt  to  the  rectus  capitis 

.liticus  major  aud  minor  muscks  and  the  fibrous  band  of  tho  pharynx.      Its 

superior  surf'ice  presents  u   smooth   depression,   the   basilar  groove,   which 

ppurle  the  medulla  oblongtita,  aud  close  to  each  lateral  margin  a  slight 

ved  mark,  which  indicates  tlie  place  of  the  inferior  petrosal  sinus. 

Yariitia. — The  upper  and  Utcml  angle*  vary  greatly  in  Ihc  degree  of  lliflir  iwiite- 

Tlie  njjpor  border*  ute  nul>jocl  to  considerable  variation,  from  the  preseiiee 

OMA  IriqucLra.     The  condyles  vary  greatly  iu  hiic.  |iromLn«n»],  aod  convexity, 

ud  arc  oflua  komcwbat  uusym metrical.     In  some  uld  BUbjoela  there  Is  a  ni.irk  at  lliu 

Lol  tho  furameumagiium,  where  the  occiput  restaoo  Uie  poglcrior  urcli  iii  the  alias. 

anally  thvie  is  a  projecliou  downwanls  from  the  jugular  prooois,  resembling 

kling  lateral  pruco^ii  found  in  most  mammals. 
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Tint  FAIUaTAL   BONL 

Ths  paiietnl  bones  farm  a  prindjml  part  ot  the  roof  of  the  skill].  TLey 
havo  tlio  Bha[ie  of  quail ri lateral  [i)ato»,  convex  exterually,  concave  in temaUy. 
They  are  a  little  broaJer  above  tUiui  Iwlow,  and  the  anterior  uifi-rifr  auglo 
is  the  moot  aciilo,  Thoy  articulate  witb  oTie  another  in  the  miildle  Hue, 
ivith  the  frontal  hone  anteriorly,  tLe  oodpitol  posteriorly,  and  the  temporal 
and  sphenoid  below. 


Fig.  aa. 


Pig,  2S.— BTTRsiALstnvimoF 

TJIK  aiiillT  PlMKTAL  BoXG.      | 

1.  Poalerior  •optrinr  arigic  ; 
2,  anlcrior  Buptrior  luigiB  ;  3, 
pcHleiior  infuriiiranglc  ;  *,  ante- 
riiT  infurior  angia ;  fmni  1  to  8, 
tupnrlor  burJvr  In  tlic  sagiltal 
fDlBrr  ;  rrom  2  to  4,  anterior 
lunler  in  Ilio  cnronal  latun ; 
front  1  to  n,  inalcrior  birder  in 
Uie  lainliduiilal  iDtnre;  from 
1  to  G,  tbe  part  of  tLa  infeiior 
boniur  ia  the  vqnaraoq*  eutnrc; 
(rnoi  3  to  0.  the  part  id  tbe  ad- 
dit.itnentnm  aatunc  sqnaniDiH  ; 
£»  l.i^v  trrupond  or  nemicirCDlar 
lipe  alioTe  which  ii  the  parioUd 
emincuco. 


On  the  oilier  nirfaee,  tbo 
point  of  greatest  oonvezlty 
ia  called  the  jmriettil  nni- 
tienu.  Below  this  a  ciirvud 
line  ia  directed  from  the 
Ulterior  to  the  lower  part  of  the  posterinr  m.-kr^in  ;  it  is  the  parietal  part 
of  the  temporal  ridge,  and  bounds  a  aurfitce  somewhat  flaltiT  than  tlie  rwt, 

jiluniim  (eijijioroit,  wkioll 
forina  part  of  the  tempo- 
ral fosM.  Near  the  pos- 
terior aiiil  nppcr  angle, 
close  to  the  middle  line, 
there  is  often  a  aniall 
perforation  of  variaMo 
dimeofions,  the  jmrirlat 
/iTOoicii,  which  tmne- 
tnita    Sk    comniiiuiGftliiitf 


Fig.   23.  —  Till    r«nimi. 
Bouk  rnoa  ina  Iwaiur    | 

1,  2,  S,  4.  &  fl  iwtifl* 
thn  taniv  [mrta  d*  in  Ibe  Iwt 
fignra:  between  1  A  3  lh« 
liiiirgraoTe  or  tfao  nperiDr 
Iqiifilndinal  linnii ;  7.  Ihe 
raniili«l  ^  ■(>*(«  of  tin 
ninlnfieal  Tcnrls:  at  >  Ihla 
pvove  ii  cuoTertEd    int«  * 


Fig.  20. 
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eanBl,  anil  tliraiii^liaDt  the  inuer  sarfuee  Ihe  iJimplin;  or  tiie  cnntdlutlfina  of  llie  cerebnim  ; 
8,  Ibe  patieUtI  fuiauen  ;    B,  tbs  irregular  pili  for  llie  glaDiluln  rftccbiDnii. 

On  tha  inner  ivrface,  the  hollow  correBpondiiig  to  the  emineace  »  callud 
Lthe  pcirietal  fosaa.  This  aurface  is  mBrkeil  liy  grooves  branchiiig  iipwarJs  and 
tloclfwurdB,  coireaponding  with  the  course  of  the  inidi!l«  inoniugeal  vosaela, 
[awni  by  depmasionB  corriiB]ionding  with  the  convolutioiiB  of  the  brain.  A 
[alight  depression  along  the  siiperior  border  completes  with  the  oue  of  the 
VoppoGito  side  a  groove  marking  the  course  of  the  loiigituiJiiial  sinus  ;  and  a 
Idepn^on  at  the  posterior  inferior  angle  forma  a  small  part  of  the  groove 
[of  the  Uteml  Mnus.  Near  the  upper  border  there  are  iu  most  skulls,  but 
ticuliuljr  in  those  of  old  fiernotiii,  email  irregidar  pits,  /otwit  ijl<i\iihitaru, 
[the  result  of  absorjition  produced  h;f  the  Bo-Dnmed  glaiidulte  Pacchionil. 

Bordrrs. — The  anterior,  superior,  aud  posterior  bordera  are  serrated.    The 

■  inferior  border  presenta  in   the  greater   part  of  its  extent  a  aharp  or  aqua' 

tnoiu  edge,  with  a  aiightty  fluted  aurfacu  directed  outwards  and  overlapped  at 

Ibi  auterior  extremity  by  the  great  wing  of  the  sphenoid,  aud   behind  that 

fiy  the  squamous  part  of  the  temporal  bone  ;  but  at  its  posterior  port  it  is 

liaefnted,  aod   articulates  with  tho  mastoid   portion  of  the  temporal.      The 

posterior  border  ia  the  most  deeply  serrated.      Thu  anterior  border  is  slightly 

overlapped  by  the  frontal   bono  above,    hut  overlapa  the  edge  of  that  bono 

Dfcriorly, 

THE    TROISTAI.    BOSS. 

The  f^ntal  boue,  arching  upwards  and  bacliwards  &om  above  the  orbits, 
libnna  the  fore  part  of  the  vault  of  the  skulL     It  likewise  presents  inferiorly 
two  thin  horizontal  laiuiiife,  the  orlAldl  i>liih>,  which  form  the  roofs  of  ths 
rbita  and  are  separated  by  a  mesial  excavation,  the  iiunmtra  tUimoidniiii. 


Fig.  SO. 


1g.     30,— PROXTJL     B^iVE    Fliail 

BsvoHH.  snowiita  na  Extks- 
*AL  StBrics.     1 

1,  firootal  |itatiit«raDfe ;  S.  □■- 
1  Apioe,  aitd  sboyathJA  tbe  ser- 
(tated  nirrnK  fcr  artieulstiun  of 
be  Dsml  anil  luperiot  maiillaTy 
n»:  3  to  i,  tDprn-btUtsl  (ilge 
3,  intrmsl,  und  i.txtemilan- 
nlar  piivceu  ;  5,  lUpra-orbital 
oteh  or  fotaiD«ii;  6,  gJabcUa^ 
■upflrciliAry  cminGiicc  aoJ 
8,  temporal  rid^e.  nud 
thiod  this  a  part  of  the  teiu- 
Ifowa. 


The  frontal  is  aiticiilated 
ith     twelve    bones,     viz., 
stotiorly.  with   the   ]>arie- 
Itals  and   sphoDoid :  outside 
lthe  orbits  with  the  malars  ; 
nd    Ix'tweeu     the     orbits, 
am  before  backwards,  with 
■  nasal,  superior  maxillary,  lachrym.il  and  ethmoid  bones. 
Anterior  Sv.rJ<nx. — TTio  part  foiming  the  greutoat  convuxity  of  the  foro- 
he<vl  OD  each  side  is  called  the  frontal    tmiueiiM.      It   is   separated   by   n 
|[ht   depression  below   from  the  miiiir<^iUanj  riilge,  a  curved  elevation  of 
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varying  prominenca  immediatelj  above  the  margio  of  the  orbit.  Between 
the  superciliary  riilge*  ia  the  muni  eminence  or  glabdla.  Thu  margiii  of  the 
orbit,  the  orhHat  arth,  is  moBt  defiued  townrda  its  outer  port ;  it  preaeiits 
tovanlB  its  inner  third  the  tu/iin-orbital  nutch,  sometinica  ooiiTertnd  into  a 
furaiuon,  which  traiismits  the  auprs-orbitiJ  norva  ftnd  artery.  The  ex- 
tremities of  the  orbital  arch  point  downwards,  and  forni  tUo  inltriial  ivnd 
ccterwd  angular  proecteu.  The  imerual  angular  proojas  is  slender  ;  the 
extconal  is  thick  and  etruug,  &111I  articulates  with  the  lunlur  bone.  The 
tetnporol  ridge  Bpriiiga  from  the  exturnal  osjiect  of  this  process,  and 
arches  upwards  and  backwards  to  be  coutinttud  on  the  parietal  boue  :  it 
sopamteB  the  toiupoial  from  the  fioatol  part  of  the  outer  burfooe  of  the 
boue. 

lufrnor  Surface. — The  orbital  surfaces  are  Bamewhat  triojigulnr,  their 
iuterual  margins  beiug  parallel,  while  the  external  are  directed  backwards 
and  inwards.  Close  to  the  external  angular  process  is  the  fiiua  luchnj- 
tiiolii,  which  lodges  the  lachrymal  gland  ;  and  close  to  the  internal  angular 
prooeKs  id  the  fucea  trucUearia,  a  small  depression  to  which  the  pulley  of  the 
troclUearis  muscle  is  attached.  Between  the  orbits  ui  front  ia  the  aemtted 
Biufiice  which  articulates  with  the  superior  maxillary  tind  iiaaal  bonee,  and  in 
the  middle  line  a  sharp  process  of  variable  length,  the  ntual  ipiiit,  descends 
between  the  latter  bones  and  the  central  plate  of  the  ethmoid.  On  the 
siileH  of  the  incisura  ethmoidalia,  the  inner  table  of  the  bone  extends  nearer 
the  middle  Hue  than  the  outer,  and  the  intervening  margin  is  thrown 
into  ah;illow  spaces,  which  form  the  roofs  of  cells  in  the  ethmoid  bone. 
Traversing  this  mai'gin  are  two  groovetn,  which  complete,  with  the  eth- 
moid, the  aiihrior  and  poatrrior  iiiUnial  orbital  furnmina.  The  ante- 
rior groove  transmits  the  nasal  twig  of  the  ophthalmic  nerve  and  the 
anterior  ethmoidal  vessels  ;  the  otlior,  the  posterior  ethmoidal  ves^'U. 
Further  forward,   on    each    aide  of   the   nasal   spine,   is   a   larger  hollow, 

the    opening    of  the   fronlal 
pj-   ^1  miiiia,    which    extends   for   a 

variable  dlstanoe  behind  the 
superciliaryVidges,  and  which 
communicates  with  the  cavity 
of  the  nose.  Outside  the  orbi- 
tal surface  behind  the  lerTateil 
border  for  the  malar  bone, 
there  is  a  largo  serrated  tri- 
angular area  which  articnh^tes 
with  the  groat  wing  of  the 
BjiUenoid, 

Fig.  31.  — Thi    PaoirriL    Bon 

'  rsoH      Bsiinip     jiiTD     saw*. 

t^iioB'iTia  Tin    InTeKHiL  Csai- 

niut.  SmiFACii  mil  td«  Row  or 

THB  OlBItS.      4 

%  Af  sod  5}  SB  in  llie  procediUi; 
fii^ro  I  D,  iiitemal  or  crrvhisL 
BirfiM,  slightly  msrked  bj  oere- 
bral  vomolaliups  uiil  gUndoUr 
pita;  10,  grooie  of  (be  superior 
lungitudinal  Bians,  cndlug  bclov  in, 
II,  tlie  iatenial  fmDUl  oreit,  which  leads  down  bi,  in.  tliE  riTnmeo  cmcum ;  1:1,  tbs 
orbitnl  |>talE,  tlie  number  is  placed  in  th«  dupreasion  for  ths  iMbrymal  glaud  ;  II,  the 
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■•ticning  d(  the  fronlal  uouii  -  IS,  ^Ixcfil  uuir  lUe  iusi-le  ot  Ibe  nHfur  the  orbil  indisrtM 
Eliie  uuer  cuda  uf  tlie  eLhmuid&l  i>r  iuLemiLi  urbilal  forEtmiDa- 

I  Cerdnal  Surf  at*. — This  anrroce  forma  a  largo  ooucavily,  but  tlie  rooCt 
lof  the  orbital  pL'ktcti,  wiuuh  form  its  floor,  tire  convex  from  aide  to  ride- 
lit  is  covered  «itli  Ji)^tat«  impressions,  nhich,  with  the  intervening  ridftes, 
[  ftre  Etrongly  markwl  over  the  orbila.  A  groove,  the  tulcxu  fiiiHUilUf  which 
llodgaa  the  comTtieucemeut  of  the  luugituJiual  ninus,  lucetiJs  in  the  middle 
lof  the  upper  port  of  thia  bone;  its  m^ir^itis  appronch  iLiferiorly,  and  ore 
I  elevated  into  a  ridge,  the  critia  fronlnlig.  A  siniUl  fi'racuen,  u^uttlly  formed 
tin  part  by  the  central  platu  of  the  ethnioid,  is  situnted  at  its  hose  ;  it  is 
UBOWU  SA  the  /(irumen  rixruin,  hut  Lmatimits  n  minute  vein  from  the  nasal 
HMw.  Thid  surface  is  bounded  posteriorly  by  a  thiu  llnoM  Innlcr,  which 
fif&ulates  with  the  lesser  wings  of  the  sphenoid,  and  euperiorly  and 
llatei^y  by  a  serrated  border,  which  u-ticulates  with  the  parietalu,  and 
lubich,  OS  has  before  been  tneutioned,  «lightly  ovisrlapa  those  liones  abuvi>, 
I  &nd  is  OTerUppeil  by  them  at  the  aides. 

■  TBS    TEUFUKAL    BOMK. 

F  The  temporal  bone  (os  temporia)  takes  part  in  the  oonstraction  of  the 
[«de  and  base  of  the  skull,  and  contains  in  its  iuterior  tha  organ  of  hearing. 
[  It  is  usiinJly  described  in  three  parts,  tie.  ,  an  expanded  nnterior  and  Biiporior 
I  part  the  iipiiimauj  portion,  a  niuoh  thicker  posti-rior  portion  the  mmloid, 
Iwid  below  and  between  theite  the  peliuiu  portion,  n  three-aided  pyrniniil 
I  exhibiting   at   its  bftse   externally   the   aperture  of  the   ear  and   projecting 

fomardtt  and  inwardii  into  the  base  of  the  sknlL 

It  artii:^iilates  posteriorly  and  internally  with  the  occipital  bone,  superiorly 

with  the  parietal,  anteriorly  with  the  sphenoid  and,   by  the  zygomatic  pru- 

CMB,  with  the  malar. 

The  BQUAMOCS  PORTION  eitenda  for  wants  and  upwards  fnmi  its  oomioetion 

with   the  other  portions,  and  presents  superiorly  au   aiohed   border  which 

deMTibuH  about  two-lhirds  of  a  circle. 

ETg,    SJ.— Eiani    Tem- 
ToKAi  Bum  rsoH  tkk 

1,  the  external  cnrfsce 
of  tht  wtoamooa  part ;  2, 
the  rfgoBUk  I  S^  ibe  mia- 
tuid  pArt ;  3  If ,  Ibe  iubb- 
toid  pnK«B  ;  4,  Iht  uti- 
enlai  |>art  at  the  glennid 
flam ;  5,  t)ie  attlouljir 
enunenee  at  tliQ  root  nf 
the  ■jgonui,  and  above  it 
tbe  tabertte  i  6,  finure 
bfiTlnKr;  7,  the  tjmpfLDio 
pUlefurmiDglhe  pssierior 
DoDnrtieaUr  port  of  tbe 
glenirid  feci*,  Icrminsliog 
betnod  in  Ibo  vaginal  t^ra- 
•M^  ;  S.  the  iDUtiit  audi- 
torina  eitemui ;  0,  the 
■ud  rtoty  prooeea  ;  ID,  the 
ctjlnld  proma ;  13", 
tbe  otuloid  turamen. 

The  intxr  nujfure  ia  marked  by  cerebral  impreaaiona,  and  by  meningeal 
gnxive*.      At  its  npiwr  border,  the  outer  table   is   prolonged  oonsiderably 
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beyond  Uie  inner,  forming  a  tliin  bcaIo  witb  the  rotigb  snrface  looking 
iiiwarJs  and  ovorlappiii^  tlio  corresponding  beviiUed  edge  of  tbo  p/irjcliil 
bone.  Bat  in  front  tho  border  is  thicker,  looks  directly  forwafde,  ami  ia 
Berrnted  for  articulation  with  tho  grost  wing  of  the  aphonoid  bone. 

The  <niier  tiirface.  Is  in  ita  gnrntust  oxtuut  rtiriical,  nith  a  eligbt  cod- 
veiity,  tind  furms  part  of  tbo  temporal  fo&M.  From  ita  lowiat  part  a  long 
proccisa,  tlie  Bygomn,  takes  origin. 

Tbc  :yijoma,  or  zygomatic  process.  Is  at  Its  base  of  considonibla  breadth, 
and  projects  outwards.  It  then  becomes  narrower,  and  is  tirisb^  on  itwif 
so  as  to  present  an  outer  and  inner  surface,  and  a  sbarp  upper  and  lower 
border.  Thu  superior  mar^n  is  tbe  tbinuest,  and  is  prolonged  furthest 
forwards.  The  bevelled  extremity  is  serrated,  and  articulates  witb  the  malar 
boDS.  At  its  base  the  zygomatic  process  presents  two  roottL  Tbe  aiiUrinr 
root  is  a  broad  convei  ridge,  directt-d  inwards.  The  ponUrior  root  passes 
bnckwarda,  and  is  divided  into  two  parts,  of  which  one  turns  inwards  in 
front  of  the  meatus  extetnus,  while  the  other,  gradually  subsiding,  is 
continued  backwards  over  th.iit  opening,  and  marks  behind  it  the  line  i.'f 
union  of  the  squamous  and  m.tstoiJ  portions  of  the  bone.  At  the  point  of 
division  of  the  two  roots  is  a  alight  tiibrrcle,  which  ^tcs  attachment  to 
the  external  lateral  ligament  of  the  lower  jaw.  Between  them  is  the  •jl'-nuul 
fossn,  a  dapresaion  elongato-J  from  without  inwards,  and  which,  together  with 
a  cyliudriciil  cleTatiou  on  the  anterior  root  of  the  nygoma  in  front  of  it, 
is  coated  with  eartiliige,  and  forms  tho  articular  surface  for  the  joint  with 
the  lower  jaw.  The  fissure  of  Glascr  separates  this  articular  f-ftrt  of  the 
glenoid  fossa  from  tbe  remaining  part  behind,  which  is  formed  by  tbo 
tympanic  plate  of  the  petrous  diviaou  of  the  temporal  bone  and  lodges  n 
portion  of  the  parotid  gland. 


Fig.  :i3. -Tna  Eiobt  Trk- 
roRiL    Bore     pruU   tbe 

m-IEIl  SIDI.       I 

The  inilications  vber* 
markod  nro  ihe  Mme  u  in 
tlie  preenling  figure.  II,  Uu 
inner  or  irerebral  mrbfe  «[ 
tbe  flijiinmrioB  pt^rli»:t[i ;   11  ji , 

inaer  eurlace  uf  the  maslai-l 
IHjrUaD  ;  13,  tbt>  sigmuiJ 
groove  of  tbe  laWnl  uaua — 
the  Ggnrci  ii  pluiej  at  lU 
upper  {Art,  nod  cloae  to  Uie 
□iFialoiii  foramee  i  14,  ibc 
npei  o(  tbe  pelroai  boae; 
la,  Ihe  mcatoi  au'litoclui 
intfmns ;  10.  the  alielf  of 
bane  ooTering  tbs  aqncUuct  of 
tbe  vealibale ;  17.  U  abvv<  tbe 
aqaediKit  of  tbe  cochlea  ;  1^ 
tbeHoperior  pctmal  greotv ; 
IS,  tbe  eitjlnence  of  111*  mpe- 
rior  Mmictrcnlar  cauat ;  ItO, 
tbe  hiatus  Fallopii. 


The  MASToin  roBTicjii  is  rough  extemftlly  for  tbo  attachment  of  muiclei, 
and  is  prolonged  downwards  Imbind  tho  aperture  of  the  cm  into  a  nipple- 
Bhai«d  projection — the  mmii-Ul  firoctss.  This  process  fonna  the  o»iter  wall  of 
a  deep  groove  on  its  iuntr  side,  tho  iHyastTic/uua,  which  gives  atl&chment  to  the 
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dignatric  muscle ;  and  iotenial  to  that  U  tlie  aliglit  •teeipUai  'jroort,  for  the  occi- 
]>itAl  artery.  The  iuteruiil  suifuce  of  the  mastciid  portioD  U  ouvrked  by  n  tliwp 
sigmoii}  diiprossiaii,  desceDding  in  the  oiigle  between  it  and  the  petrouH  portion, 
wkicb  ii  part  of  the  gToore  of  the  lAtE<rUil  tinus.  A  passage  for  a  vein,  of 
very  variable  iomh,  the  maib'id  f-yramen,  uaaally  pierces  the  bone  Dear  iti 
I  poaterior  nurgiu,  and  opens  into  the  groove. 

Fig.  3*. 
Fig.  S4.— Thb  fiioDT  TiKpatiL  Boici  ruox 
aBiaw.     i 

Th«  indieatiou*  vhere  marked  are  ibe  innie 
I  M  in  the  pKoediug  figures.     14,  1^  at  (lia  ft[>Bi 

e!  the   pctroOB  boiie  in  Ibe   D)>p(ri   Dpeniiip  ur 

the  cu-Dtid   can&l ;  21,  lovtr  ruugfa  BiirTikCu  af 

the  petTDQB  bone ;  23,  the  lov^r  npeainif  uf 
I  Ibe  carotid  canal;  '23,  the  «dbI1  fcmmeD  of 
f  JaevlwiD'a  nerni;  31,  the  jugular  dei>rv<sion, 
,  and  irilliiii  it,   25,    tlie  faramen  of  Amiild'a 

dene  i  2C,  atjla-maftoid  fommtn  —  the  figure 
r  U  plaofid  in  Ibe  Anterior  pnrt  of  tbe  diijaibria 
[  froure  ;  ST,  gruuve  of  tbu  oo<:i|>ilal  arLeir  ; 
\  ^IS,  plaoi  of  tbe  aaterior  cpeuing  of  tbc  oaeuni 

EoHacliiaD  cauaL 

The  PETKOus  ronnos  is  named  from 
'  its  hardnets.  It  contains  the  organ  of 
hearing.  It  fonna  a  tliree-sided  pyra- 
mid, vrith  its  base  directed  outivards, 
one  surface  looking  do  no  ward?,  and 
tbe  other  two  tiuiied  towordi  the  interior  of  the  slcull. 

Iiiftrior  itii/cirr,  baw  and  apex. — At  the  base  is  tbe  aperture  of  tbe  ear. 

It   forms  a  short  cniiul,   the   meai'it  andituriiui   cifmius,   directed  iuwards 

and  n  tittle  forwards,  naiTower  i[i  the  middle  thaii  at  its  oxtriiiuitim,  aud 

1  leading  into   tbe  cavity  of  the  fifm/iuiiuni.       It  is  bounded  eupvriorly  by 

'  ths  posterior  root  of  the  zygoma,  and  posteriorly  in   the  remainUur  of  its 

cnronmfercDce   chiefly   hy   tlio  telfnal   •iwiltuiij   piifcss,   a   curved   uiu'Ven 

Iborder,  to  which  the  cartila;^e  of  the  oar  is   attached.      This  proceaa  is  the 

thickened  outer  eitremity  of  the  tijmpanit:  plaU,  a  lamina  one  surface  of 

which  forms  the  anterior  wall  of  the  external  auditory  lUBiitua  and  the  tympa- 

nam,  while  the  other  looks  forwards  aud  downwards.      The  anterior  margin 

of  the  tympanic  plate  is  separated  from  the  glenoid  fossa  by  the /ajurc  o/fifmir, 

which  coreniuuicates  with  the  tyrapaniim,  while  its  posterior  margin  desoeuda 

I  u  a  sharp  edge,  the  pmjiiial  jiruuju,  which  partly  surrounds  the  front  of  the 

[atylciid  process  at  its  base.     The  styLiid  jtrucai  is  long  and  tapering,  and  is 

directed  downwardn  and  forwiirds.    It  in  placed  in  front  of  the  digastric  fossa, 

and  has  immediately  behijid   it  the  foramen  which  furms  the  outltt  of  the 

I  canal  of  the  facial  nerve,  muned  jfif'i>-niusfoiii  from  its  position  between  the 

I  styloid  and  maiitoid  processes.       A  emootb  rounded   and  deep  dopression, 

■  tbe  jii(fi(/nr/oi*i,  lies  internal  to  the  styloid  process  ;  it  is  close  to  the  posterior 

mar^n  of  the  bone,  and  completes  with  tbe  jugular  notch  of  the  occipital 

bnne  tbe  foramen  lacerum  posterius.      In  front  and  a  Ultle  to  the  iuaide  of 

the  jugular  foasa  is  tbe  cxrotiii  f'iromtn,  the  inferior  extremity  of  the  carotid 

,  canal  ;  and  internal  to  the  carntid  forduicn   is  a  rough  surface  whiob  gives 

,  sittnehinent  to  tbe  levator  palati  muscle,  aud  is  continued   into   tbe  rougb 

'  inuer  extremity,  or  aper.  of  the  petrous  \umo.     The  tnritUd  r.aiud  aHonds  at 

first   perpendicuiarly,  then   turns   horizontaUy  forwards  and  inwards,   and 
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omorgi'n  III  the  apex,  close  to  the  tmtcriar  margin.  It  tnmBinila  the  intemnl 
onrutiii  artury. 

The  piisltrior  iiirjatx  looks  bsckwnrds  and  inwanlB,  and  forms  part  of 
tha  posterior  faa^a  in  the  hiee  of  the  akulL  Tt  presents  a.  large  orific« 
leading  into  it  short  amal  which  is  direoted  outwanls,  the  mtalvt  avdiloriui 
iiiftnim.  ThiB  CBtml  iaterminnted  by  a  lamalta  of  bono,  thelominn  eribrtina, 
presenting  in  tbo  lower  part  small  apertures  through  which  the  fibrik  of  the 
auditory  nerve  pass,  while  in  its  upper  port  is  the  cotnnieti cement  of  the 
canal  called  aqueduct  of  Fallopius,  which  transmits  the  facial  nerve.  The 
facial  canal  takes  a  somewhat  circiiitons  conise  through  the  petrous  bone, 
posabig  outwards  and  backwards  over  the  labyrinth  of  the  ear,  and  then 
downwards  to  terminate  at  the  stylo-niastoid  foramen. 

The  interior  OT  tipprr  ^1  rffUT,  looks  upwards  and  forwards,  and  forms  part  of 
the  middle  fossa  ia  tbo  base  of  the  skull.  A  depression  over  the  apex  marks 
the  position  of  the  Ganserian  ganglion.  A  narrow  groove  mns  obUijuely 
backwartia  and  outwards  to  a  foramen  named  the  hit>tu»  FaUopii,  which 
leails  to  the  nqueduot  of  Fallopius ;  and  lodges  the  larga  superficial 
petrosal  nerve.  Farther  back  is  a  rounded  eminence,  indicating  tha  situa- 
tion of  tha  superior  semicircular  canal. 

The  .mptrior  border  is  grooved  for  the  superior  petrosal  sinua.  The 
antrrior  bordrr  ia  very  short,  eujd  forms  at  its  junction  with  the  aquamoua 
part  an  angle  in  wliioh  ia  sitnatod  tha  ori6ce  of  the  E'l-niarhian  ttinal,  the 
osaeous  portion  of  a  tube  of  the  same  name,  which  leads  from  the  pharynx 
to  the  tympanum  ;  and  hibofo  this,  partially  sepatnted  from  it  by  a  thin 
lamella,  the  proccjui'tt  fuchfeariftTmit,  a  small  passage  which  lodges  the  tensor 
tympiini  muacle.  The  posturiof  bortUr  articulates  with  the  basilar  proc«M 
of  the  ocpipital  bone,  and  hounds  the  foramen  lacenun  posterina. 

Sninll  foramina. — Tlie  opening  of  the  aqiirjiafliis  ve/ilibuti  ia  a  narrow  fiamre 
covered  by  a  depressed  scale  of  bone,  and  ailnated  on  the  poBterior  siufece  of  llie 
petrous  bono,  about  llircc  lines  behind  ihe  inlemal  naditory  meatus ;  Ihnt  of  tbc 
a^uffludm  endiieic  is  a  Bmall  foramen.  Iieginning  in  a  three-sided  wider  depression 
in  (lie  posterior  margin,  directly  below  the  internal  auditory  mcatiu.  In  the  plair 
lictween  (be  jugular  fussa  and  tha  carotii!  canni  is  llie  foramen  by  which  tlip  nerve  if 
JaeobsoD  p.is^es  (o  the  tympanum,  la  (he  oneending  p»rt  of  (he  rarotid  osnal  la  (Ix 
mionle  foramen  for  the  tympanic  branttli  of  the  cnrotid  plcius.  In  the  jogular  fo«i 
are  a  eroove  and  foramen  for  the  aurii.'uliir  brani'h  of  the  vagus  nerve ;  aod  parallel 
to  the  hlntuB  Fallopii,  rtosc  to  the  canal  for  tbc  tensor  lympani  muscle,  are  a  groove 
and  foramen  fer  the  amaD  supcrfioial  petrosal  nerve. 

THE    BFSENOIS    tlONE. 

The  sphenoid,  or  nedge-shaped  bone,  ia  placed  across  the  base  of  the  skul', 
near  its  middle.  It  enters  into  the  formation  of  the  cavity  of  tbc  craninni, 
the  orbits,  and  the  posterior  narea.  It  is  of  very  irregular  shape,  and  conaista 
of  a  central  part  or  (iwip/,  a  pair  of  lateral  expansions  called  the  grtnl  mn^, 
which  form  the  largest  piart  of  the  bone,  a  pair  of  much  smaller  horiioatal 
prooeeaoB  in  &out,  calleil  the  mnaU  vrini/i,  and  a  pair  which  project  down- 
warda,  the  plcrjigoid  prnetiiet. 

The  sphenoid  is  articulated  with  all  the  seven  other  bonos  of  the  oroniDm 
and  with  five  of  those  of  the  faoc,  viz.,  posteriorly  with  the  occipital  and 
with  the  petrous  portions  of  the  temporals,  anteriorly  with  tho  ethmoid 
frontal  and  malars,  laterally  with  the  squamous  portion  of  the  tempo- 
rals, the  parietala  and  frontala,  and  iuferiorly  with  the  romer  antl  palate 
bonea. 
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Tlie  Boor. — The  miptrior  mrfnci  presents  in  the  uiidille  a  deop  pit,  lbs 
pilnitary  fiJiaa,  ulla  turcica,  or  tphippiiita,  which  \udgea  the  pituiUiy  body. 
In  front  of  the  foiaii,  sepuated  from  it  by  a  shftllow  tr«ni»ofM  groove,  u  a 
narrow  portion  of  bone  on  a  level  with  the  optic  fommina,  the  olirary 
procat,  on  which  rents  the  oomiuissure  of  the  optio  nerve*  ;  and  in  front  of 
this  i»  a  iurfftce  on  a  slightly  higher  level,  continuous  with  the  superior 
mirfaces  of  the  small  wings,  and  having  a  slight  projection  forwards  of  ita 
anterior  border,  which  articuktes  with  the  cribriform  plate  of  the  ethmoid, 
and  U  calle.1  the  ethnuridnl  fpinc.  BtihlLd  the  pituitary  fossa  is  a  prominenl 
latnello,  the  JorsiiM  leUtr,  the  posterior  surface  of  which  is  aloped  upwards 
and  forwards  in  continuation  of  the  bacilar  groove  of  the  oocipital  bone. 
The  uglea  of  ttaii  lamella  project  ovur  the  fossa,  and  are  callod  the  pottcrior 
diiu/iit  proetmti.  On  each  side  of  the  body  the  surfaeo  deeoend*  obliquely 
to  a  considerably  lower  level  than  the  fossa  ;  it  presents  oIctw  to  the  margin 
of  the  fossa  a  superlicial  curved  groove  directed  from  behind  forwards,  marking 
Ui»  ooune  of  the  internal  carotid  artery. 

Pig  8S. 


Fig.  35.— Thk  Spiitsoni  Bong  rstm  *BoTf  *!>ii  b«iiim»,     J 

1,  lli«  buiUr  EutfuFC,  aawD  aeparBlt  frDm  the  occipital  bone  ;  S,  iaclioed  eurTBCe  of  tbs 

'  body  t«rininiitiDg  snpcriorlj  in  thi^  twa  poElenDr  diuold  procmaea  ;  3,  is  placfid  on  the 

alJTkJ7  «jniiieE>4^e  ''r  prticcia,  and  l>elvWD  it  iLQd  2  ix  thu  Bella  turcica,  or  pituitary  t-;mk  ; 

in  ftTEt  o(  3  is  the  iramycist  groo™  of  llie  nptic  ouiuniiasure  ;  *,  the  side  of  tiiK  body 

witb  the  ngmoid  groore  of  tite  iatemtS  enrutid  art<^r;  and  cnveTDims  siaiu  ;  6,  the  leiwr 

wingB  ;    X ,  tlie  sntfnor  clinDid  prooeaa  ;  C,  the  ethmoid  tpiQD  ;  7,  the  cerebral  lurTsce  of 

tbe  greater  wiogt :  S,  the  u^per  angls  of  Ihe  great  wingE,  which  artlculaU:!  with  tfaa 

'parietal  bnne;  &.  tbe  ipinous  pnn-em ;  10,  the  eiwrnal,  and   11,  the  inturnai  pterygoid 

LfKCMi :  11.  i>  placed  opptieltu  lbs   hamalsr  proceu  anil  grmve  for  tha  l^udoD  of  the 

jlcsuor  ixilsti  muKle ;    i'l,    the  optic  forrkiuOD  ;    13,    the  ipbenuidal  See  u  re  or   forWDcn 

[iBratroiD  utbiUle  ;  14.  the  fcnmcD  roiundam  ;   lA,  the  fotnuien  OTale  ;  IS,  the  furamen 

I  BpiiKieaia  ;  17,  is  placed  above  the  poatcrior  opening  of  lie  plerygciid  or  Vidian  faramen. 

The  poslirioT  tiirfae'  is  flat,  and  united  to  the  biuilar  process  of  the 
'soeipital  bone,  in  early  life  by  cartilage,  but  in  adult  ago  by  oontinuoua 
'  bony  sabatance. 

AnUri'rr   and  inferior  mrfactt. — Posteriorly,  the  body  of  the  sphenoid 

■  in  iM,lid,   but   luiteriorly  and   inferiorly   it   coiitnius  two  large  onvitiea,   the 

tjAmvidiii  liiiiiia,  s»|iarated  bjr  a  thin  medial  laniinn,  the  tphrtioiilal  lejiluw, 

anil  oovered  in  front  and  below  by  the  tpheiuiiiM   tpunyij  bona,     A  promi- 

ueul  spiiM,  called  the  rculrmn,  formed   piirtly  by  thu  septum,  partly  by  tbe 
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Bpongy  bones,  dipa  fonvfLrds  and  downwards,  and  is  connected  with  the 
Tomer.  A  thia  edge,  the  tphtnoidal  crat,  oxtcnJa  from  the  Toatruii]  to  the 
ethmoidal  spine,  Hud  articulatea  nith  the  ceutnJ  pinto  of  tlie  ethmoid. 

Tho  ipheMtiilnl  ipotigy  ioiics,  cottiuh  jjvhfHoteiciin,  or  (njii«  of  Berlin,  are 
8  pair  of  thin  curve<l  plates,  who^ie  closest  aoatoiuical  relatiouHliip  iu  the 
adult  IB  with  the  ephenoid  bone,  but  which  nrn  originiUlj'  distiuot,  atid  are 
frequently  united  by  enrlier  or  Btron^t-r  nnchyloaia  with  the  etbluoid  or 
pahkte  bonea,  ao  as  to  adhere,  at  lea.>'t  in  iiart,  to  either  of  these  iu  dil- 
articulation  of  the  akuU,  and  thus  to  Inj  open  the  sinuses  of  the  xphenoid. 
Tho  aDterior  part  of  each  looks  forwanla,  aud  loaves  a  coueiderable  round 
opening  by  which  the  sinus  communicntes  with  the  nasal  cavity ;  the  lower 
aud  posterior  part  ia  of  a  triangular  form,  with  the  apex  directed  backwards. 

At  tlie  anterior  and  outer  angle  of  the  aphenoidal  ipoogy  bone  i«  a  small  part 
which  culcrs  into  Lhc  formatinn  or  the  inner  wntl  ur  tho  orliil,  articulating  iu  trout 
irilb  the  clliiiioid,  hcbiail  wiLb  lhc  sphenoid,  above  by  a  small  angle  with  the  fronlal, 
anJ  bclon  witb  Ibe  orbilnl  girocoss  of  llio  palate  baae.  Il  ia  iao«t  frequuntly  IHucd  in 
tlie  nilult  with  the  sphenoid  or  clhmuiil.  often,  however,  with  the  [jalatc  bone  oqIj, 
■ud  samotimeii  it  romtuoB  froe.    (Sec  Clebuid  in  Tratia,  of  Ray.  Sac.  for  1862,) 

The  QREiT  W1K08,  nlit  taajorti,  project  ootirardB  and  upwanb  from  the 
Hides  of  tho  body.  The  lower  aud  buck  part  of  each,  horiEontal  in  direction, 
occupiua  the  anijlo  between  the  petrous  aud  squamous  portions  of  the  tsuiponU 
boDU  ;  Irom  its  pointed  extiemity  it  sends  downwiirds  a  short  and  sharp 
projection,  tho  tjiinotu  yr-fCCM.  The  upper  aud  fore  part  is  vertical,  and 
three-sided,  lying  between  tho  cranial  cavity,  the  orbit,  and  the  tamporal 
fossa.  The  ctrebr'il  suifacc  of  the  great  wing  ia  concave,  and  foiina  part  of 
the  middle  fossa  of  the  base  of  the  cranium.  The  external  lur/iicc  (teuporo- 
lygomatic)  is  divided  by  a  ridge  into  on  inferior  part,  which  looks  down- 
wards into  the  zygomatic  fossa,  and  an  elongated  superior  part,  looking 
outwards,  which  forms  a  part  of  the  temponU  fossa.  The  anttriof  itirface 
looks  forwards  aud  inwards,  and  cousista  of  a  qiiailri lateral  oHAtat  portion, 
which  forms  tho  back  part  of  the  extcm.'d  wall  of  (he  orbit,  and  of  a  smaller 
inferior  portion  which  ovorhangs  tho  pterygoid  process,  looks  into  the  spheuo- 
luoiillory  foasa,  aud  ia  perforated  by  the  foramen  rotundum.  Posteriorly, 
tho  cerebral  and  oxtemal  surfaces  are  guporatod  by  the  mai^ns  which 
articulate  with  the  temporal  and  parietal  boues  ;  anteriorly,  the  aupurior 
divisions  of  the  external  and  anterior  Burfaoes  are  iepatated  by  tks  margin 
which  articulat«s  with  the  malar  bono,  while  their  inferior  divisions  come  into 
contact  with  each  other,  and  form  tho  upper  port  of  the  posterior  boundary 
of  the  pterjrgo-moxiliary  fissure  ;  internally,  the  cerebral  aud  orbital  surfooe* 
Dome  into  contact  at  the  outer  border  of  the  sphenoidal  fissure  ;  and 
auiHiriorly,  all  three  surfaces  abut  against  the  triangular  area  which 
articulates  with  the  frontal  bone. 

The  GMALL  wiNOS,  al(T  miwrft,  or  \ringf  nf  IngraaHiu,  extend  nearly 
horizoutally  outwaida  from  the  fore  port  of  the  superior  aurfaco  of  the  body. 
The  extremity  of  each  is  slender  and  pointed,  and  coiuea  fery  close  to,  bat 
not  into  actual  contact  with  the  threat  wing.  The  superior  surface  forms 
part  of  the  anterior  fossa  of  the  base  of  tho  cranium,  the  inferior  overhangs 
the  sphenoidal  fissure  aud  the  back  of  tho  orbit.  The  sntviior  border,  thin 
and  serrated,  pnases  directly  outwards,  and  articulates  with  the  orbital  pbite 
of  the  boutal  bono.  The  posterior  border  is  prominent  aud  fr«e,  and  fonua 
tliu  boundary  betwoen  the  anterior  aud  middle  cranial  fossns  :  it  is  pierced 
Kt  it«  base  by  the  optic  foramen,   and  Imuiodiately   beyond   that   pr^jeoti 
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backwardsj  making  a  smooth  rounded  knob,  the  autcriiir  etiiwid  pio«M, 
wUich  iucliues  towu'dii  the  postorior  procDU  of  the  same  iiame,  anil  is 
grooved  un  ita  iuuer  m&rgiu  for  the  intetiud  carotid  artery. 

The  PTERVfiOiD  PROCRsaefl  project  downwards  and  riightly  forward*, 
between  the  body  and  the  greftt  wing».  Each  consists  of  two  platos  nnited 
in  froDt  and  diver^g  behind,  bo  as  to  enclose  between  them  tbe  j'trnjQoid 
fiiaa.  Tbe  crtcrmd  plirryjoid  plate  bea  in  a  plane  extending  backwards  and 
outurardii ;  ita  outer  surfnce  bounds  the  zygomatic  fossa,  and  gives  Attooh- 
meat  to  the  externa]  pterygoid  muaole.  The  iiUernat  pteryguid  jiluU  ia 
longer  Bud  narrower  than  the  eitomal,  aud  is  p-rolouj^ed  into  a  aleuder 
process  tiuned  outwards  and  named  the  hook-like  or  hamiiliir  ftrotat,  round 
which  in  a  groove  pbiys  the  tendon  of  the  tensor  palati  luujtale.  At  its  boie, 
the  internal  {ilute  turns  iuKorda  beneath  the  body,  from  which  ita  extremity 
Temainjs  distinct  as  a  ^li^htly  raised  edge,  which  articulates  with  the  margin  of 
the  vomer  ;  and  extamid  to  tliis  it  is  luarkod  by  a  aniall  groove,  which 
contributes  with  the  pnlatu  boue  to  form  the  yler\fgu-pniatinc  mmil.  The 
walls  of  the  pti.-rygaid  fossa  are  incomplete  at  tbe  lower  part  in  the  dia- 
Atticulatod  sphenoid  bone,  an  aiigiiUr  tiitoratice  existing  between  the 
plates,  which,  in  the  ftrticidated  skull,  is  occupied  by  the  pyramidal  procusa 
of  the  puJate  bone.  In  this  fossa  arbua  the  internal  pterygoid  muscle,  and 
at  its  l^se  U  a  slight  depression,  distiiiguiah^  as  the  naticuiar  fotaa,  which 
gives  attouhuiout  to  the  tensor  polati  muscle. 

Fit  SB. 


Fig.  36. — TnaSpMiHom  B<>5k  rnoH  bkiorr.  | 
Tbe  indicationa  vbere  markfld  are  the  name  rm  in  the  preceding  1)giire.  17,  marki  thfl 
uilfrior  openiag  uf  the  Vidian  futainei^  or  canal ;  la,  thu  extcrD&l  nr  tcoiporal  BiirfcLce  ot 
the  grekt  wing ;  19.  ita  orbilat  surface  ;  30,  ihe  a[>henDidikl  tnrhinatiKl  nr  spuiig]'  Ixine  : 
above  20,  ihe  opening  intu  thii  iphenotilal  aiuna  ;  21,  the  iphfjDoiilal  '{fiae  ;  22,  iLe 
nalrain,  anJ  aboic  ii,  Ihe  iniuiW  bminie,  whicli  St  with  the  eilgra  of  thn  vomer. 

Fissi'BGs  and  FottAMiNA,  —  Each  biteral  half  of  the  bono  presonta  a 
fissure,  four  foramina,  and  a  canal.  The  ipkcuoidid  fitsnrt  ia  the  obliquely 
placed  elongated  interval  between  the  great  and  small  wing  ;  it  is  closed  ex- 
ternally by  the  frontal  bone,  so  oa  to  form  the  foramtn  tactrmm  orbilah  ;  it 
opens  into  tbe  orbit,  anri  transmits  the  third,  fourth  and  sixth  nerves,  the 
ophthalmic  division  of  tbe  Qfth  nerve,  aud  the  ophthalmic  vein.  AI>ove  and 
to  the  inaide  of  it  is  the  opiir,  fommrn,  whiuh  is  inclined  ontwardii  and 
forwuda  from  the  side  of  the  olivary  process,  pierces  tbe  base  of  the  am&ll 
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wiiig,  itnii  tranaraita  the  optio  nerve  and  the  ophthulmic  artory.  The  foran 
ruUtiidiim  is  directed  forwariU  througli  the  grent  wing,  heto*  the  spbenoidat] 
fissure  ;  it  opena  immediate)}'  below  the  lerel  of  the  orbtt,  and  trauamits  the 
BuperioT  maxillary  division  of  tbo  fifth  nerve.  The  foramen  ovule  a  a  Urga 
foramen,  external  and  posterior  to  the  foramen  rotundum,  situated  uear 
the  posterior  margin  of  the  great  wing,  and  directed  downwards ;  it  truiHmita 
the  inferior  niuxillary  division  of  the  fifth  nerve.  The  fonmun  (piiioiiiut 
is  a  small  foramen  immediately  external  and  posterior  to  the  foramen  ov*Je  ; 
it  pierces  the  posterior  angle  of  the  great  wing,  and  transmits  the  middle 
meningeal  vensels. 

The  Vi'lhm,  or  Flerygoid  canal,  passes  through  the  bone  horizontally 
from  before  backwards  at  the  base  of  the  internal  pterygoid  plate  ;  it  opens 
anteriorly  iuto  the  Bpbeno-maxillary  fossa,  and  posteriorly  into  the  foramen 
lacerum  medium,  and  trauBmits  the  Vidian  nerve  and  vessels. 

rnri'dVs.^Tho  groove  of  the  inlemal  oiroliJ  arlerj  on  the  inner  atipcct  of  lbs 
anterior  i^linoid  prooens  ie  frcqucDtly  eonvcrlcd  into  a  foramen  by  a  Epiculum  of  bone 
Btrclcliing  outwanls  to  that  process  from  the  side  of  the  piliiilaiy  foiwa,  and  furmin; 
irbut  hsB  iKren  cullei  the  midilU  rlinoid  ;iron»i ;  and  in  cases  where  this  occurs 
another  e|iiciilum  19  aometimea  funnd.  aniling  the  anterior  and  posterior  cUaoid  pro- 
OMses.  In  njany  case*  a  third  spiculiun,  the  linfjnla  (Uenlo),  projects  haetirards  from 
the  posterior  extremity  of  the  carotid  groore  ont^ide  the  artery.  A  bridge  of  bone, 
or  of  ligament,  Bomctimofl  passes  from  the  margin,  and  sometimefl  from  the  eitre- 
miC;  or  the  uitcmul  |iterjguid  plate  to  the  aplnouB  prouesE.  The  foramen  ovale  sod 
foramen  apinoaora  arc  frequently  oj^en  lieUitid. 

ETBMDIII    SOKE. 

The  ethmoid,  r^r  sieve-tihe  bone,  projects  downwards  from  between  the  orbital 
plates  of  the  frontal  bone,  and  enters  iuto  tbo  formation  of  the  cranium,  the 

orbits,  and  the  nasal  ros^4B.  It  in  of  a  cu- 
boid figure.  It  is  exceedingly  light  for  its 
liee,  being  cotnposed  of  very  thin  plates 
of  bone  and  n  collection  of  iiregulnr 
cells.  It  consists  of  a  cciifrni  rtriieoi 
pint',  and  of  two  lateral  unwsti,  united 
at  their  superior  extremities  by  a  horizon- 
tal cribriform  tamdla. 
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Fig.  37.— Tbs  ETnuoiuBosi.     J 

A,  from  the  right  liile.  1,  criala  gilli  ;  3, 
TerLiral  plate  ;  3,  erihrifurta  piste  and  foiiuniDa  ; 
4,  orbital  plate  or  lie  [ilBDum  ;  6  .'>,  the  onduat* 
prociBi ;  G,  Ihe  iiuiicrior,  and  7,  the  inferior  tnr- 
limited  lone^  9^  tlie  anterior,  and  9,  the  pofltcrior 
Cthnioi.lal  gniOTe  nrforamtn. 

B,  the  etbmoiJ  Wne  fram  behind.  The  in- 
ilicaliona  ohere  marked  are  the  same  as  in  A. 
10,  the  laUml  or  celiidnr  part  of  the  hone  ;  II, 
its  posterior  surTnee  <it  nnion  ■ilh  the  spboDoidat 
tDrbinalcd  and  pnlate  bonca. 

It  niliculates  with  thirteen  bones  :  Iha 
frontal,   sphenoid  and   vomer,   the  noMl, 
lachrymal,  nuperior  maxillary,  palatal,  and  iuferior  turbinateil  bones. 

The  cEKTBAL  Pi.jtTE  Ilea  in  the  mesial  plane,  and  forms  the  npper  part  of 
the  septum  of  the  nose.  Its  nuperior  margiu  appears  in  the  eraiiial  cavity, 
above  the  cribtifomi  lamella,  in  the  form  of  a  riilge  which  riseit  antwiorly 
iuto  u  thick  process,  the  criita  galli,  to  which  the  folx  cerebri  ia  attached. 
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The  auterior  mRrgin  of  the  crista  galti  is  Tcrtical  and  hrrjod,  luunllf  pru- 
senting  a  groove,  whioh  cnniplcteH  the  fonuneii  luecum  of  tbo  frontal  bone. 
BeloiT  the  level  of  the  cribriform  lamella,  the  anterior  njorgin  of  the  central 
pUto  articulates  nith  the  nasal  process  of  the  froutal  oud  with  the  naaal  boiiss. 
The  inferior  margin  articulates  in  front,  and  aometimes  even  in  ita  wliole 
extent,  with  the  septal  cartilage  of  the  nose;  and  in  its  posterior  half,  in  tbo 
»duU,  15  more  or  leas  completelf  joined  bj  obmoub  union  on  oiiu  or  both 
side*  to  the  two  plates  or  alte  of  the  vomer.  The  poeterior  margin  ia  verjr 
thiu,  and  is  united  to  the  sphenoidnl  crest  of  the  sphenoid.  This  plate 
preeento  a  number  of  grooves  and  minute  canals  leading  from  the  fonuoina 
of  the  cribriform  lamella,  for  the  transmiiwioD  of  the  olfaotorf  nerves. 

The  LATBBiL  MASasa  enclose  a  number  of  spaces  of  irregular  form,  tba 
ethmoidal  cella,  which  in  the  recent  state  are  lined  with  prtilougntiona  of  the 
mucous  membrane  of  the  uoso.  Un  the  ejrtfrniil.  ai/irH  of  each  lateral  raasa 
is  a  thin,  smooth  bunina,  of  a  quadrilateral  form,  the  nrl>itnl  jiUile  or  o* 
planum,  which  closes  in  the  ethmoidal  cells,  and  forms  a  considerable  part  of 
the  inner  wall  of  the  orbit.  Tlio  orbitnl  plate  articulates  in  front  with  the 
Ittobrymal,  behind  with  the  sphenoid,  above  with  the  frontnl,  and  below  with 
the  orbital  surfaces  of  the  superior  maxilUry  and  palate  bones.  Iii  front  of  the 
orbital  plAle  the  lateral  moss  extends  forwards,  under  cover  of  the  lachrymal 
bone  ;  oud  from  this  part  descends  the  uacinitir  or  nantifonn  process,  a  long 
thin  lamelln  which  curves  downwarils,  outwards,  and  backwards,  forming 
part  of  the  inner  wall  of  the  maxillary  antrum,  and  articulating  at  its 
extremity  with  tbe  inferior  turbinated  bone.      (See  fig.  50.) 

The  i^tttniai  aiptci  forms  part  of  the  externa!  wall  of  tbe  nasal  fossa,  and 
consists  of  a  thin,  uneven,  osaeoua  plat*,  connected  above  with  the  cribrifonu 
,  iHDeUa,  and  exhibiting  a  number  of  canals  and  grooves  for  branches  of  tbe 
'  olbctory  nerve.  It  is  divided  at  its  back  part  by  a  channel,  directed  up- 
warils  and  forwarils  from  its  posterior  margin  to  about  its  middle.  This  is 
csltod  the  nujmvrt  mraius  i>f  ll\*  iiost,  and  communicates  with  the  posterior 
ethmoidal  cells.  Tbe  iJiort  margin  which  overhangs  this  channel  constitutes 
tbe  ntptrior  hirbintxi-d  proctm  or  tpongy  btmf.  Below  this  is  a  slightly 
foldeil  margin  of  much  greater  extent,  and  free  in  front,  the  iiifrrior  turhiimUii 
proctM  or  tniJdU  ipnnijy  hone,  which  overhangs  the  miiLlie  nieiihis  of  llm 
node.  From  the  front  uf  the  middle  meatus  a  passage,  the  infuruHMHrn, 
is  prolonged  upwards  and  forwards  tbrutigh  the  anterior  ethmoidal  cells, 
had  opens  into  the  froutal  sinus,      (See  alxo  fig.  54.) 

In  the  separate  ethmoid  bone  tbo  celts  are  open  posteriorly  and  superiorly, 
but  when  tba  bone  is  in  connection  with  the  rest  of  the  cranium  those  cvlU 
are  closed,  kbove  by  the  frontal  bone,  and  behind  by  the  sphenoidal  epongy 
bone*.  In  the  superior  margin  are  two  grooves,  which  comptuta  with  the 
frontal  bone  the  internal  orbital  foramina. 

The  CRIBKIPOBM  LAUBLLA  Corresponds  in  size  to  tbe  tndnura  etbmoidalis  of 
tbe  fri>ntal  bone  which  it  occupies.  At  the  sides  of  the  crista  it  is  depressed 
into  two  grooves  which  lodge  tbe  olfact'iry  bulbs  ;  and  it  is  pierced  by 
numerous  foramtua  for  transmission  of  the  filaments  of  the  olfactory  nerves. 
Tbe  foramiun,  which  lie  along  tbe  middle  of  each  groove,  are  simple  perfora^ 
tions  ;  the  internal  and  external  seta  are  longer,  and  are  the  orifices  of 
cmaU  canals  which  subdivide  aa  they  descend  on  the  central  plate  and 
lateral  toasses.  At  the  anterior  extremity  is  b  sm.'dl  fiistire  at  each  side  of 
the  ciuta  galli,  close  to  its  bitse,  and  external  to  tltis  a  fi>ramen,  connected 
usually  by  a  slight  groove  with  the  niifcLirior  iiitcrniU  orbital  foramen,  which 
UKUtinita  the  uual  branch  of  the  ophthalmic  nerve. 
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TUK    BTTPEBIOB    KUXILURY    BOHS. 

This,  the  upper  jnw,  is  oiiu  at  tho  priuoipaJ  bones  of  the  face ;  it  tupporU  nil 
the  teeth  of  the  upper  nuige,  and  taken  part  in  the  fomuttion  of  th«  hurd  pilat«, 
the  floor  of  tho  orbit,  and  the  floor  aiid  ktural  wall  of  the  uuso]  oavity.  It 
prexeutfi  ioforiorly  a.  thick  ridge,  the  alveolar  procesa  perforated  with  ths 
sockets  fur  the  rootn  of  tho  teeth,  and  a  horixontol  palate  plat«  ;  eiter- 
iially,  a  convex  aurfM^e  coireKpoiidiui;  with  the  anterior  and  lateral  pnrta  of 
the  fuce  ;  superiorly,  au  ascending  or  nasal  process  and  an  orbital  plate  ; 
nnil  internally,  a  )iubb1  aiirf:tce,  opening  from  which  is  a  large  uai'ity  or  aitiUK, 
hollowed  out  beueatb  the  orbital  pluto  in  the  body  of  the  boue.  Tha 
superior  in.ixillary  boue  artii^ulatea  with  its  fellow,  with  the  nasal,  frontal, 
luehryuiol,  ethmoid,  palate,  malar,  vumer,  aud  inferior  turbinated  boues,  uid 
with  the  tiasal  cartilages 


^'8-  '^'  Fig.  38,— SoMRioft  HiXiiUBT  Bosk  o?  riiB 

El  a  HI  SiuE.     4 

A,  rnim  tho  ouUJde  ;  B,  (mui  tbe  inside. 

I  to  S,  alvcDlat-  procvsa  or  nreh — I  st  the 
nilddlo  liLi^iioT  toi>th,  2  ojarks  lb?  taberoaitr, 
■ud  above  it,  in  A,  Ibe  posterior  denial  funiuida ; 
If,  the  Doaitl  or  uoetirliiig  |jniceni ;  i,  nuilsr 
tiiber«aity  or  prucrss  ;  6.  od'ilat  plite  or  ppocesi ; 
«,  (ilitcod  in  tiie  dubJ  n<'lcli  mnrhs  the  noul  crsat 
btrmiiuitiDg  ID  tht'  iul^  a|>infl ;  1 ,  tbe  iociser  or 
iji^rtirorm  fossa;  S,  is  in  TraDl  of  tha  c&ntDA 
fossa  ;  9,  Lite  iofrs-orbiul  foraTiieri,  siiJ  belov  A, 
the  iofra-orbital  groove  vxd  eanal ;  10,  groove  of 
the  aasU  or  bt-hrjinal  iluct ;  II.  antmnj  DiniilliTe, 
or  maiUUr;  sinus  ;  13,  on  the  inner  (uriiicc  of  the 
Dual  pfKCBt,  marks  the  ohliijuo  ridge  for  tlia 
atlnohtncnt  of  (he  inferi^ir  IsrhiDsled  bone  ;  13, 
ii4  piapcU  above  the  pslste-piatc  :  from  1 3  lu  6,  tha 
voineric  and  avpUii  cri-st ;  frum  13  to  14,  the  iui^snr 
foramuD  ;  l.'i,  piowd  cd  thi^  snrf.ioD  of  articulstion 
of  the  bod;  with  tbo  i>aUle-bone.  pointu  to  ths 
|ioaterior  [nlatiDe  at  (mUto-maiiilarr  ausl. 
These  liguteii  aisi)  exhiliit  a  full  set  of  the  u|i[«r 
teelh  of  one  side  is  th<^;  oncor  in  middle  life, 
litlU  vom  bj  us«. 

The  aJceotar  border  or  process,  thiok 
and  arched,  is  hollowed  out  into  sockets 
or  alveoli,  corresponding  in  number,  form, 
and  depth  to  tho  roots  of  the  teetli, 
which  are  fixed  in  them. 
Tha  ptJ'ile  pJiilf,  along  with  that  of  the  opposite  side,  forma  about  lhr6&- 
fourths  of  the  hard  palate.  Its  superior  surface  is  smooth  and  coucare  from 
aide  to  side  ;  its  inferior  surface  is  vaulted  and  rough,  and  is  marked  laterally 
with  grooves  for  nerves  aud  Tesiels,  which  reach  tha  palate  through  the 
posteiior  palatine  canal.  Its  [waterier  extremity  foils  short  of  th'it  of  tho 
alveuhir  arch  and  body  of  the  bone,  and  articulates  with  the  horizontal 
process  of  the  palate  bone,  which  completes  the  hard  palat><.  The  mesoal 
border  rises  into  a  serrated  vertical  ridge,  upou  which  tho  vomer  rests. 
This  border,  or  ridi^o,  is  interrupted  at  its  aritcriiir  part  by  a  otmal,  the 
■■■-Mor  foramen,  which  ia  completed  ou  ltd  mesial  side  by  a  elender  Umiiui 
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directed  bitckwarda  from  the  antorior  to  the  posterior  bonier,  from  the  latter 
cif  which,  however,  in  yotmg  boiiea  the  lamtos  romaiaB  discunueclerj.  Id  front 
of  thill  c&nnl  the  mesial  border  of  the  boiLu  riaes  to  a  coosiiiorably  ^ntor  height 
tllall  behiuil  it,  forming,  with  its  neighbuur,  the  iiosnl  crtil — a  grooved  elevation 
»hioh  aupport*  the  oitremity  of  tUu  vomer  nnd  the  ftc|jtftl  cartilage,  auii  is  pro- 
longed forwards  into  the  nasal  ynn?.  Eauh  incisor  fommen  wiileus  out  below 
into  a  likrgrr  hollow,  which,  whcu  placed  in  apposition  with  its  follow,  com- 
plete* a  mesial  nperttiro,  thu  and'riur  palatine  fvramen.  VieweJ  from  below, 
this  apertnremay  be  !ieen  to  bo  divided  into  fonramaller  foramina,  two  of  which 
plaoed  IftteraUy  are  the  ini-'isor  fontmlna,  called  aiao  foramina  of  Sttmun,,  while 
the  other  two,  plnced  in  the  middle  line,  one  before  the  other,  are  distinguished 
as  the  fnramhiii  of  Scarpa.  The  whole  communication  bctweea  the  noxe  and 
the  palnte  may  be  desiguated  collectively  us  the  aitkrior  patatinr  eanal. 

The  tenna  ineiioT  foramen  and  anterior  pidniiae  canal  are  oRen  u»ed  eoDrertibly 
and  rkKUflly  to  rxpresa  what  hus  been  above  ilcfined  ta  the  luterior  psiiitine  canal,  or 
tt»  iuftriar  opening.  According  to  tlio  definiliona  here  given,  inciitr  J-iriiuicn  has 
llie  umc  meaning  in  human  as  in  compiiralive  anatomy,  it  bile  atiti'riur  palatine  canal 
in  iv4lriclcd  to  an  appearance  which  preunti  llitelf  only  in  mun  and  a  few  animaU. 
The  lamina  passing  backwards  from  before  each  incinnr  ritramen  iHirreiipondii  to  tbo 
n)<i*i4l  palatine  process  of  the  Lnlcrmiuiliary  bone  in  oilier  animals,  f.  {/..  the  carnivora ; 
while  the  inci«or  foramina  arc  those  nhiuh  are  leen  largely  developed  in  thoie 
animals,  and  are  tlie  remains  of  a  primitive  eonitnnni<uLion  between  the  noec  and 
mouth.  The  foramina  of  .Scarpa  Me  in  Ibe  suture  belKocn  Ibc  laminte  referred  to. 
TLcj  traninnit  the  naao-palatiac  nerve* :  the  nerve  of  ihe  right  side  OMiipying, 
according  to  Scarjia,  the  posterior  one.  which  is  asually  laigc»t,  and  that  of  the  left 
■iite  the  anLerior  :  hut  they  arc  very  Inconstant.  (Scarpa,  Annot.  Analom., 
lib.  u.  cap  i.) 
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Kg.  39.— ?inM  FiKt  Of  in«  PitiTK  *jiD  Fig.  39. 

Alvbulir  AHCn  or  ax  Acukt,  | 

Showing  the  lower  oponing  of  the  anterior  palatine 
or  incisor  fomai en.  1,2,  are  filace'l  en  the  jialate  ijlaten 
of  tlto  two  HnperifT  mniii^ary  bnnes  ;  i.  nnttirior  fia- 
laliae  foramL'Q,  in  wliii;h  ia  tteen  ii  ^rtial  [liviaioo  inl'~h 
four  opeaings^lhv  two  lateral,  with  tinoa  pointing  ti> 
them  fioio  I  and  3,  are  the  incisor  foramina  iforamma 
of  Sl«iiBuo)  1  Ihe  aourior  and  piietorior,  indicated  tj 
3  and  4,  ore  the  dow- palatine,  ur  forataiua  of  Scarpa. 

The  rxUmal  lurfaee  it  divided  into  an  anterior  and  a.  poaterior  part  by 
the  matar  profu*,'  a  prominenoe  presenting  a  l.irge  triangular  roughness  for 
Mticulation  with  the  malar  boue,  which  abuta  by  its  upper  border 
•giunxt  the  edge  of  the  t>rbital  surface,  ami  at  ita  inferior  angle  projeota 
oatwuda  and  dowiiwarda  above  the  GrHt  molar  tooth.  Tho  anterior 
portion  is  excavated  in  a  smooth  curve<l  notch  at  its  iiitoraal  margin 
for  the  opening  of  the  anterior  nares.  It  is  marked  by  n  prominence 
oorrcApouding  to  tho  ponition  of  the  fang  of  the  canine  tooth  ;  and  in- 
tenud  to  this  ia  a  alight  depression,  the  ineinir  or  miirli/orni  fosta  ;  while 
between  it  and  tho  molar  process  ia  the  much  deeper  caniut  fona,  in 
which  arise  the  levntor  anguU  oris  and  compressor  nasi  muacloB.  Above  tho 
canine  foaaa,  immediately  below  tho  margin  of  the  orbit,  is  the  infr<i-orbl(ni 
furiimrii,  which  transmits  tho  auporior  ranxillnry  nerve.  Tho  posterior 
portion  looks  partly  into  the  zygomatic,  portly  into  tho  pterygo-mniillary 
foasa.  It  exhibits  a  convexity,  the  tubemsity,  which  projects  bachwanlf, 
and  ia  perforated  by  a  niunber  of  foramina  transmitting  tho  guptrior 
deutal  uervea  anil  arlenis. 
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ethmoid  und  ipbcnoid  as  far  as  itic  rrtintal  bone.  Tbia  onndition  rrsiilM  frnm  tlie 
union  Willi  llic  pnlnUi  bona  of  a  rojittrala  ceniro  of  oksiGcalian,  more  UJiuaIt\  anitnl 
Kith  Iho  clhmaiJ  or  sphenoid,  aoiL  aimadj  duwiibed  with  the  spheaoidalj 
spongy  bone  <p.  10). 

The  sphenoidal  proctu  curves  upwnnis,  inwards,  nnd  bflclcwitnla  fmni  tli»j 
posterior  part  of  the  veiticul  plnte.  Its  Hapc-rior  or  external  surface  ia  in  con> 
tact  with  the  fphenoiiial  spongy  bone  and  the  base  of  the  inlerual  ptfiygoidj 
plate,  and  is  groovud  for  the  completion  of  the  ptery^o- palatine  cniLil  ;  iuj 
internal  or  under  aurfttoe  looks  to  the  posterior  nores  ;  and  at  its  ha."ie  a  thinl  J 
surface  looks  forwards  and  outwards  into  the  aphcuo-majillnry  fosaa.  It 
inner  extremity  is  iu  contuct  with  the  wing  of  tho  vonior. 

The  sphe-no-piJntinc  foramen  is  formed  in  greatest  part  by  tho  deep  tintch  I 
between  the  orbital  and  aphonoidal  processca,  and  is  completed  aboro  by  tha 
■phenoidal   spongy   bone.      It   leada  from  the   spheno-maxillnry  foau    inloJ 
the  nasal  citTitj,   and  Iranamits  the  internal  nerves  from  Meakel'i  ganglion^ 
and  the  nasal  branch  of  the  iutcruul  mnxiilary  artery. 


THB    TOHEK. 

He  Tomer  ia  a  thin  mesial  bone,  irregularly  qiindrilatcral,  and  placedl 
Tertically  between  the  nasnl  foasw.      It  articulaton  with  the  sphenoid,  eth-J 
moid,  palate,  and  tuuxillory  bonca,  and  with  tho  septal  cartilage  of  the  noae^'^ 
Aa  it  usually   becomes   united   by  anchylosis,   at   an   early  age,    to    othir 
bonea,  and  is  frequently  aorc  or  lo><s  absorbed  sud  even  distorted  in  tome 
of  its   parts,   it   con  ho  studied   as   a   separale   bone   in  oertaia  specimena 
only. 

Fig.  41.— Tni  7oM«n-    J 
V's-  <1.  A,  rrom  Uie  right  siila  ;  B,  from  aboee. 

'     ^^"-  1  )'.  llie  upi-er  everted  edg^s  on  each  lida  of  j 

the  hullov  Hhich  receives  iLe  roatnim  nf  lh«  ' 
fiplienoid  ;  2,  the  DDlerior  or  etiimoid  border, 
4      ^^^fc  ^*_  "^^  gnwiod  torc»iTelhQKptalcarl.ilupeof  IhenoM, 

nod  prolcinenl  at  x  into  a  procrSB  Bhich  t«1i 
opoa  the  niunl  ereal ;  3,  the  (HHUrior  or  Irm 
border  ;  4,  the  iuftrior  or  touillary  and  pala- 
tine Iwrder. 

.,  -     .  The  part  of  the  vomer  which  liea  below  the  dingonal  Iin» 

Im|  'I    extonding   from   its    posterior   to   its  anterior  extremity  ii   a 
KB  J     thin  mttird  plaU,   that  which  lies  above  this  lino  consists   of 
«■/      ^^°  "^'  ''^'^S  '^'>  1^^  ^i''^  '^f  '^  mesial  groove,  in  which  Ilea 
■'™       the  septal    cartilage  of   tha   nose.       The  aire  posteriorly  are 
thick  and  expanded,  and  form  the  bifid  posterior  extremity  of, 
the  bone,   whiuh   rects   beneath   tho  sphenoid.      The  superior  [ 
border  of  each  ala,  extending  forwards  from  that  point,  arti- 
culates edge  to  i>dgo  with  tho  Isioella  projecting  at  the  boM  ' 
of  the  intumal  pterygoid  pinto,  tho  sphonoiLial  procosa  of  the 
palate  bone,   and  tho  extremity  of  the  rostrum   of  tho   sphe- 
noid  ;  tho  anterior  border,  sloping  downwards  and  forwards, 
in  contact  with  the  septal  cartilfl^'o,  ia  free  in  the  inferior  part, 
and   is   united   superiorly   l]y   anchyloaia    on   one  or  both   sides   with   tha 
central  plate  of  tho  ethmoid.      Tho  anterior  extremity  of  the  vomer  formi  i 
u  short  vortical  lino  which  fits  in  behind  tho  nasal  crert  of  the  mamillaries, 
and  from  the  upper  end  of  which  a  process  projects  forwards  iu  the  groovtt 
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of  tho  OTMt,  wliile  from  its  lower  euil  a  point  projects  downwRrds  between 
ths  inoisor  foramina.  Tlie  iuferior  border  articulates  with  the  lidge  or 
enest  which  risea  from  the  palate  plates  of  the  maiillaiy  and  palate 
bonea.  The  postecior  border,  thin,  smooth,  and  tmattadied,  aeparatea  th« 
poaterior  narea. 

TBX  MALAR  BONK. 

The  malar  bone  forma  the  most  prominent  part  of  the  cheek,  and,  l^  a 
drep  plate,  diviilei  the  orbit  from  the  temporal  foeaa.  It  articalatea  t^  a 
broad  lerrated  rorfitoe  near  its  anterior  inferior  angle  with  the  malar  prooew 
of  the  anperior  maiillMy  bone,  by  a  pleuderer  pooterior  process  with  the 
sjrgoma,  by  a  superior  process  with  the  frontal,  and,  continuoiixlj'  with  that, 
by  the  margin  of  its  deep  plate  with  the  great  wing  of  the  sphenoid  bone. 
Between  ita  apheaoidal  and  maxillary  articulations  a.  small  portion  of  &ee 
margin  generjly  intervenee,  which  closes  the  anterior  extremity  of  the 
sphoio-niaiillaTy  fisHore,  The  facial  surface  is  convex,  and  pierced  by  one 
or  more  malar  foramina,  which  pssa  through  from  the  oibitiU  aurfaoe  and 
transmit  a  small  nerve  and  vaasels.  The  orbital  aurfaoe  is  concave  ftvm 
above  downwards,  and  enters  into  the  formation 
of  the  enter  wall  and  floor  of  the  orbit     The  Fig.  42. 

posterior  aarface  is  concave  from  side  to  side,  and 
looks  into  the  temporal  and  zygomatic  foaate  ;  it 
is  abo  pieroad  by  a  small  foramen. 

Pig.  12.~BnlHT  HiUB  noKE.      I 

A,  fnna  tbe  ontaid*  ;  B,  from  ths  iniiJe, 

I,  lapRior  or  frmtal  sngle  and  Mirated  edge ;  2, 
peaWrior  ik  nlArnal  angle  asd  aerraled  anrfitce  for  th« 
ijEoma  ;  3,  anterior  or  iuteroal  angle ;  t,  inferior  angle  ; 
from  1  to  2,  tfaa  teraponi  border  ;  ^m  I  to  11,  the 
orbital  border  ;  from  1  to  S,  edge  of  artJenlaUnn  with 
the  fraotal  and  (phenoid  bones;  it  8,  Ibe  aatch  termi- 
nating geneiallj  the  >pheni>-mBiil1arj  Ganre  ;  (nun  2  lo 
t,  tbe  maaseterie  roagh  border  ;  between  S,  3,  and 
4,  the  triangnlar  aerrated  inrface  for  artjcnlatinn  of 
Ihe  anperior  maiillar7  bone;  G,  the  eitemal  anrSiFe; 
0,  (he  deep  or  poaterior  rarbee;  S  and  6,  near  the 
foramina  far  the  temporo-malar  nerree;  7,  the  orbital 
■arfaee,  with  the  orbito-matar  fbrunen. 


THB   ITAaiL    BONE. 

The  nasal  bonea  form  the  bridge  of  the  nose. 


They  are  thick  and 


Fig.  «. 


Fig.  48.— EiOBT  Nisji,  Bona.    | 

A,  from  the  front ;  B,  fmni  behind. 

I,  opper  or  fronlnl  serrated  boHer  ;  2.  internal  border 
fnr  adjuoent  articulation  ;  3,  eilemal  or  i-uperinr  raaiilbirj 
bonier  ;  i,  lower  free  border ;  in  B,  i  ig  placed  at  ths 
lowsr  end  of  the  grooTe  for  tbe  naaal  nerve. 


narrow  above,  but  gradually  become  wider  anil 
thinner  below.  The  superior  border  of  each  is 
serrated,  and  articulates  with  the  frontal  bone  ; 
the  inferior  unites  with  the  naaal  cartilage ; 
the  external  edge  articulates  with  the  ascend- 
ing piocera  of  the  superior  maxillary  bone;  and  the  internal  with  its  fe""* 


so 
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Kod  with  the  nnfinl  spiiio  of  the   froiitnl  bono  nnd  the  perpcndictiliu'  phite  of 
the  ethmnid.      Tlie  uuterior  Burfiuiu,    cuiicave  at  its  u]i[wr  imrt,  couvex  lu 
the  rrst  of  ila  extent,  presents  a  minute  rasculur  foramen  ;  the  posterior  i 
or  naaiJ  Buriiice  in  markmi  by  a  groove  for  the  paasage  of  the  nasal  none. 

Thu  lachrymal  bono,  or  on  uiijuia,  is  a  thiii  scale  of  bono  placeil  at  the 
anteriur  and  iiiuer  part  of  the  orbit.  It  articabtra  auperiorlj'  with  tho 
frontal  bouo,  posteriori;  with  the  orbital  pbktes  of  the  ethmoid  ;  auteriorly' 
it  presents  a  loo^tudiual  or  verLical  groove,  and  articulates  with  tha 
asctiiiliii);  procesa  of  the  sujierior  muxiUor;  bc-ne,  completing  with  it  tha 
groove  for  the  lachrymal  »ac  ;  iaferiorly  it  articulutea  in  it»  greatest  eil-eut 
with   the   orbital   plate  of  the   supurior   maxillary  bone,   while  its  auterior 


Fig.  U. 


i 


Fig.  a. — nidUT  Lacb&tiui,  Boin,  nan  the  odtsidi.     ] 

1.  upper   01    rronlol  bonier;  3,   the   orbital    anrfiice  ;    3,    tnchrjlnal 
groove  ;  4,  the  proceaa  wliicb  meets  the  inferior  turbionCeJ  bcoc. 


grooved  part  projects  downwards,  taking  part  in  the  formation 
of  tho  Uchrymal  canal,  and  terniinatea  in  a  pointed  extremity, 
fHimiifiu  liichrymiilU,  which  fits  into  an  angle  between  the 
supurior  maiillary  and  inferior  turbinated  bono.       The  inner 

surface  looks  superiorly  to  tho  anterior  ethmoi'lal  culls,  and  iofetiorly  to  tha  . 

middle  meatus  of  tho  nose, 

TOB    [NFERIOR    TtTRBINATED    BOJTR. 

The  inferior  turbinated,  or  spongy  bone,  in  a  slundor  lamina,  attached  by 
ODS  margin  from  before  backwards  along  the  lateral  wall  of  the  nose,  and 


Pig.  16. 


«ir^ 


Fig.  46, — Tjib  InrBRroB  Tdrbikitkd  Bon  or 
TOE  EiouT  Side.    | 

A,  from  the  outiiJe  ;  D,  fruin  the  inside. 

I .  SDUirior  angle  ;  2,  poatsrior  angle  ;  1,  3,  2, 
inTL-rior  fren  borUer;  4,  jotcriial  aoTiTei  eurf&oe  ; 
6.  part  of  Che  hone  articaljkting  with  the  unuiniite 
prucuBB  of  the  elhmtiid  ;  6,  jKirtion  Brticolaliog 
»itb  tho  l.ichrjnml :  7,  the  oulcr  cuncnre  tnt- 
(aea  ;  S,  the  ileducled  Kule  uf  Ixine  from  lh« 
uppei  bardur,  wbieh,  by  nninu  vilh  Uie  (Uiicrisc 
maiilhirjr,  forma  a  part  of  the  inner  «sU  uf  Um 
DiAiillurj  sinus. 


projecting  into  the  nnaul  cavity,  so  as  to 

(livido  the  middle  from  Uie  infL-rior  meatus. 
It  ia  slightly  convoluted,  its  convexity  look- 
ing npwardB  and  inwanls,  and  its  tree  miir- 
giu  being  dependent,  alightly  tbickened,  niid 
rolled  upon  itself.  The  attoohed  margin  articulates  anteriorly  with  the 
oblique  ridgo  bolaw  tho  (iBouudiiig  process  of  tho  superior  luaxillniy  bono, 
aud  aaoenda  abmpily  to  uoniplete  the  lachrymal  canal  and  articulate  with  the 
lachryniol  bone  ;  behind  this  it  bends  downwards,  forming  port  of  the  inner 
wall  of  tlie  antrum  Ixlow  the  entrance  into  that  cavity  ;  above  aud  behind 
this,  it  presents  a  sniidl  pnjuction  which  articnlates  witii  the  uuciuntu 
process  of  the  ethmoid,  and  posteriorly  it  is  attached  to  the  horiunlal  lino 
on  the  vortical  pIuUi  of  Llio  palate  liono. 


INFKIITOH  MAXILLARY  BONE, 


R 


This  bono  u  innrketl  hy  horuiontol  grooves  sod  ennale  for  TOraela  and 
nerves,  but  not,  as  tba  tutbiiuitioM  of  Ihe  ethmoiil  are,  with  vertical  groovos 
for  tho  olfactory  iierve. 

THE  IKrcBIDlL  HAXIIJ.U(V  saNB. 
The  inferior  maxilla,  or  lower  jaw,  is  tho  tliioke»t  and  strongaat  bono 
of  the  face,  and  movos  on  the  rest  of  the  skull  liy  meiiDs  of  a  pair  of 
articular  surfaces  or  condyk-B.  It  has  the  ahapo  of  an  invertorl  arch  boot 
forwards  upon  itsulf,  aud  couBiBts  of  a  middle  liirger  and  horizontal  part — 
the  bodjr,  and  of  two  rami  or  aaocndiug  branchea. 

Pig.  46.— Thr  UrsRi->n  Mai-  Pig-  *8. 

ILMtlT        Bl'NE,        miH       TUn 
BIQIIT  SWt  JlKD  ilUiVE.        ( 

3,    llie   bolj ;   2,    tho   vjm- 

plijtln ;  8,   tbe  raiQun ;  4,  the 

uiglf,  near  it  tbe  ol>lique  ridgHi 

marked   by  tbe  atincbiuvut   el 

the  ma>*et«r    mtuiclc;   S,  the 

cnronuiii  procott  ;    6,   Ihu   con- 

iljte  ur  ariicnlor  liend ;  7, 1'lucetl 

iQ  llie  n^oid  notch,  poiuU  Ui 

ilie  frout  of  the  nvck^  S,  the 

menial fiimiutn ;  9,  theeiternid 
nbliqae  riilge ;  10,  the  inleriur 
fitnUl  foramen  urid  mjlohjpid 
grooTe  of  the  left  side.  This 
Bgnre  reiireeciits  a  full  Kt  uf 
the  l^elh  uF  the  luwift  jaw  in 
middle  )ife.  (See  ilea,  f^r  the 
*iew  of  the  ioner  larfsce  of  the  tower  jaw,  figure  G3,  the  rertical  ■eetion  of  the  akell. } 

The  boilii  is  marked  in  ths  mirUlle  by  a  vertical  ridge,  indicating  the  original 

divipion  of  the   bone  into  two  lateral   parts,  and   thence   named   the   iijm- 

phyiis.      Tho   pnporior  or  ittfcutar   border  i»  hoUoweil  out  into  socketH  for 

the  teeth.      The  inferior  border,  thicker  anteriorly  than  beneath  the  mmnn, 

is  elightly  everted  in  front,  constituting  the  chin,  or  mmliim,  a  prouiinonce 

pecubar   to  the  human  ttknll.      On   the  outer  surface,  on  each  side  of  the 

ByniphyRis,   below  tho   incimsr   teeth,   is   a   shallow  depression,   the    incimr 

fi-nsn,  which  gives  origin  to  the  levator  monti  muscle,  and,  more  eitemally, 

the  laiiliU  or  niriilat  friramcii,   which  trou^mita   the   facinl   branches  of  the 

inferior  dental   nerve   and   artery.      From  beneath  tho   msntal  foramen  nn 

elevation,    tho  external   obliipit    lint,    eitonds    upwards   and    outwards   to 

the  anterior  border  of  the  ramiiH.      The  deep  aurfaee  is  marked,  on  each  aide 

of  tho   symphyeia,   alouj;   the  inferior  margiu,    by  a  deproMion,  indicating 

the  anterior  attachment  of  tho  digastric  muxcloR,  and  above  Ihoin  by  two 

pair?  of  prominent  tuberclis,  i}iin<r  in«n(ij/f.<,  placeil   closely  together,  giving 

I  attachment,   the  upper  pair   to  the  genio-hyo-glowi,  aud   the  lower  to  the 

I  genio-byoidei  muscles.      An  oblique  prominent  line,  the  wyln-h\jnidean  ri/hjc, 

leading  from  beneath  the  spinie   mcntales,   upwards  and   outwards  to  the 

ramus,  gives  nttachuiotit  to    tho  mylo-hyoideus   muscle.      Above   this   line 

is  a  smooth  depretaion  for  the  eublingiial  gland,  and  beneath  and   external 

lo  it  anotbiff  fur  the  Bubmaxillary  gloiid. 

I  The  romiu  h  tbincer  timn   tho  boily  of  tho  bone,  and  its  border  form». 

^^     j:>osti-riorly  and  inferiorlj  with  that  of  tho  Ixidy,  an  angle,  called  tho  anyle 

^^M    uf  tho  jaw.      The  ontemnl  surface  ia  flat  and  marked  by  alight  unevenness. 

^^*    and  towards  tho  angle  by  ridgea  at  the  place  of  attachment  of  the  ioa» 

b — 1^ 
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iniiBcle.  Tha  iuloriifil  aiirfiica  preaenta  n.C  its  mi'ldlo  the  iii/frior  denial 
foruintn,  leaJiiig  iuto  tbo  denial  canal,  whioii  IwlgeB  the  (ieutal  nerra 
auil  vesaela.  Pitaatng  Jown  from  the  sharp  inferior  m&rgii)  of  thia  fommen 
ia  tlie  mylo-hyiiid  p-oooe  (occasionally  a  caoal  for  u  short  apace),  markiug 
till)  puBHngo  of  the  mylo-hyoid  nervo  with  an  nccompmiying  artery  an^l 
vein.  IhJiind  this,  iuaids  the  angle,  ia  a  marked  roughuesa  for  the  internal 
pterygoid  muscle. 

Each  ramus  ia  surmounted  by  two  proceases,  the  condyle  and  the  ooro- 
noiil,  which  are  sopamti:d  by  n  deep  oxuavAtion,  the  si'jtnoid  iiotcfi.  The 
coiulijle  ia  continued  upnnrda  from  the  posterior  part  of  the  nuous.  It  ia 
BUppoited  by  a  eoDfltricteJ  portion,  the  ntcfr,  which  presents  anteriorly  a 
Jepression,  from  which  tho  oxtomnl  pterygoid  miwclo  arises.  The  condyle 
is  a  transrerBeiy  elongated  convex  arttciilar  process,  whose  mnjor  aiis  is 
directed  obliquely,  ao  that  if  prolonged  it  would  meet  with  that  of  iti 
fellow  near  the  anterior  mai^n  of  the  foramen  magnum.  The  coroiioul 
praceu  ia  oontinued  verticiJly  upwards  in  front,  from  tho  anterior  margin  of 
the  rauuB.  It  ia  pointeil,  and  gives  nttaohmont  by  its  margin  and  inner 
Dspuct  to  tho  temporal  muaclo.  At  its  base,  in  &ont,  is  a  groove,  to  wliich 
the  buccinator  muscle  is  attached. 

Tho  anterior  mar^a  of  Lhc  nimaa  is  placed  at  ncarl;  a  right  angle  to  the  alreolar 
border.  The  angle  of  Ihe  jaw.  nhiijh  is  the  mcel.iag  of  tlie  poatflrior  bnnlet  of 
lhc  ramu!  with  the  liano,  is  in  the  adult  u:^ually  abnut  120";  in  infancy  it  ii  as 
great  as  1-10°  or  more  ;  in  strongly  ileTclopcil  jatrs  1 1  ma}-  be  ilimitii^hed  to  110°  or  less  ; 
und  in  old  and  toothless  Jaws  il  ia  Increased.  These  elianges  are  conncoled  with  ft 
variety  of  elreumittanoes,  amung  wbleh  may  be  noticcil,— the  development  of  tha 
Icmporoj-j  and  permonenl  teeth,  the  absorptiiin  of  Uio  alveolar  arc-h  in  advanced  sge,  , 
the  elongation  of  the  tune  and  npper  jaw  towards  adult  life,  and  tho  varying  state  of 
development  uf  Lho  masselcr  musvlee  at  different  pcrioils. 

THB    HTOID    BONB. 

The  byoid  bona,  or  oi  tingwB,  a  utuatod  at  the  base  of  the  tongue,  and 
may  be  felt  between  the  chin  and  the  thyroid  cartilage.  It  is  suspended 
from  the  tips  of  tho  etyloid  processus  of  tho  temporal  bones  by  a  pair  of 
slender  bniida,  tho  stylv-hijuid  liijutncnts,  which  are  onaeous  in  mo»t  animaln. 
Huuce,  though  not  strictly  a  bone  of  the  cranium  or  face,  it  properly  f.UU 
to  bo  considered  ia  this  plnoe.  It  ia  shaped  like  the  letter  d,  and  conabta 
of  A  body  uud  two  pairs  of  cornuo. 


Fia.  47. 


Fig.  47.~-Tui  Hixim  Bon^  fooH  Btfoni.     | 

1,  the  prominent  part  ut  thft  body;  2,  the  grtal  tomu  ; 
S,  the  lessor  enrnn. 


The  badtt,  or  oontrul  piooo,  ia  compressed  from 
before  backwardn,  and  liea  in  a  plane,  direct«-I 
downwwiJa  and  forwards.  Its  anterior  surfaco  is 
convex,  and  marked  in  the  middle  by  a  vertical  ridgo,  on  each  side  of  which 
are  deprcBsiona  for  the  attachment  of  muscles.  Its  posterior  surface  is 
eon  care,  and  is  directed  towards  the  epiglottis. 

Tho  grtal  cornim  prijoct  backwards  fhim  tho  aides  of  the  body,  and  end 
in  rounded  extremities. 

Tho  amalt  cnnmn,  or  comiail-t,  short  and  conical,  project  upward''  and 
backwaixla  from  the  place  of  juuotioii  of  the  body  with  the  great  comuii. 


THE  SKULL  AB  A  WHULE. 


n 


and  give  atloohment  at  tlieir  exttomitiM  to  the  Btylci-liyoid  ligaments,      They 

cootiaue   for  a   long   time  moi-ablc,  ae  tlie  cartilogit  nliicti   counects  tbcin 
renuiiu  UDOSsifieO  till  an  ailvoucod  period  of  life. 

THE  SKULL  A3  A  WHOLE. 


Kig.   *8.— Pbost  Viik    o» 

TUB    S»CJ.l     Uf   A     YOHBO 

Ham  ar  tnovr    Twbutt 
Yum  or  Aoi.    ( 

Tlued  with  the  nnterinr 
DU&I  iplno  jutd  the  tuiJille 
of  llic  meatus  kailjhiriui 
extcmni  in  tlie  horiiaalai 
pluie.  (lo  tliia,  u  in  inniit 
other  Rguru,  tlio  rigurcs  arid 
lettt^rviit  iudicatioD  ikrc{'\m:vd 
only  on  cde  airlu-)  1,  frocitA] 
emioenoe  ;  2,  middle  of  Uie 
lowDT  pkrt  of  the  fiuntal 
bone,  or  gUbella,  bctwem  tbe 
BDpi^rciliArjr  eminencfs,  and 
aha*e  Ibe  tr^nsTerve  inlure 
o(  tiniun  with  the  Diual  nnd 
■n[>eripr  mmiHv;  buDea  ; 
S,  sniira-orhital  ridge  at  JU 
middle — to  the  inradu  (if  the 
figure  i«  the  rapni-othitiil 
uulf  b  ;    4,   the  orbit  —  the 

figure  is  plnced  on  the 
orbital  plate  uf  the  B|iheuoid 

boue,    between  the   furamen 

UcerniD      orbiUle    and    tht 

Bphcno-maiilUry  fiwore ;  6, 

the  uiteriur  ojieuing  of  tlie 

urta,  within  whicli  are  aeea 

in  dhfid't"  the  tmxi]  crest  of 

theenpcriur  nia.xillnrj  boDpB, 

the  vi^rtical  plute  of  tbe  eth- 

luuid  boue,  auil  on  eaeh  side 

the  larliioatcd  bunea;  6,  au- 

|icriar  utanJlLLry  bone  at  the 

oniDetao — above  thefigure 

ia  the  inFni-orbital  fuiaxK^n; 

7,  ui]rrtili>mi,  or  iDcieor  furancn  ;  6,  nialiir  Luiie  ;  S,  ajinplijala  iiienli  aod  median  riiljie  ; 

10,   bedj^  of  the  lower  jaw,  abuvc  the  outer  iihlid^ue  ridga  and  the  mtriLal  foranien  ;   It, 

YGTtex,  iiDiDediAti.'lj  ovtr  the  ijorunal  Butore ;  12,  teiaixiral  foau,  at  tLo  laeeting  of  thA 

froDtikl,  lorieliJ.  tempoiat,  and  tjihenuid  liuuea ;  13,  lygoiua  ;  11,  uiusloid  proceea ;  15, 

angle  of  the  jaw  ;  10,  uenlal  nngle.     in  thii  ikull  there  us  fourteen  teeth  in  eaeh  jaoi 

til*  wiadoin  teeth  huviug  not  jet  apjeared. 


TBB  StFTTREa. 

TliB  BUturea  of  the  skull  ore  best  distingHiahed  mhoii  iiatnod  from  tbe 
boiieE  bctweeti  which  Ihoy  liu,  aa,  for  exaniplo,  occipi to-parietal,  occipito- 
niaatoid,  fronto-etUmuid,  parioto-fiilieooid,  iic  Those  which  occur  In  the 
arch  of  the  skull  reqnire  more  particidar  notice.  The  orauium  is  itit«rsected 
eupiiriorlj'  by  three  grciit  aen-atod  sutnres,  two  of  which,  placeil  traiisverHelj', 
iMiTeiipoiid  to  the  nutmor  ami  posterior  mar^ti^  of  thu  parietnl  bouoB,  while 
the  third  hes  iu  the  tiiiddlu  line  and  jiasscH  lielwtcn  them.  Od  each  aids 
aIbo  therti  runs  ui  irt«gulu  loii^tudiiial  Uuo  of  autiire  from  the  molar  to  t' 
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occipital   hone,  boumled  by  tlie  frontal  and  parietal  bones  ftlxsTe,  ani  the 
mal^,  BplieiioiJ,  and  temporal  bones  below, 

Fig,  *B, 


Fig.  IB,— Latsku  OB  FMOriLi  Vixv  or  thk  baiti  SKin.1,  is  chat  upaBKBTO  a 

TUU    l'lltOEI>TMO    PiaUUE.        ( 

Placed  00  thnt  &  hciriionta]  tisp  pnaea  through  tho  anterior  noa&t  *pia«  ud  vltfM 

rmilildriaB  exlernus,      1,  fruntitl  bone  ;  ii,  pnriuUl  Lune — A^i-ea  1  and  2  are  |ilaadab*n 

Uh.'  lt:iD[ioral  ridge  if  llicao  Iwites ;    >  n  .  ci'ivuil  luturu  ;  i,  [Cci|jibLl  liunv — Um  &(<■• 

1  b  iiUccil  si  Uie   lower  end  of  the  laubiiiilJiLl  lulurc,  »ud  it  ili  Ditctiug  oith  Uw2fr 

laiEieutuiu  HUtiiri^^  squamoBio  nud  Bdrlilamuntum  AUlDnx  InmUtoidMlifl  ;  '^\  eilcnul  or  pt^ 

(vrloT  u(xi|iilAl  protulieriuice ;  4,  great  wing  of  Uie  Hphcnoid  boa«,  bTtnmi  tLf  frooW,  ul*' 

nor  iuCvriur  niiglv  of  tlie  parietBl  aod  w]usiooui  part  of  the  tciiit>oral  bone*;    £,   Oa 

MWimmit  of  the  Equunous  psrt  of  tbe  toia[K>rBl  boue  ;  6,  at  Ibe  luwpr  pari  of  tl»  laa* 

■and  4l  Iho  mot  of  llie  lygoiun  iiuinciliiiUl)  over  tlie  incataB  andiUiiiut  ulfniB>:  7, 

PIDUtoJd  portion  of  Cbo  temporal  bone,  id  front  of  which  ia  tkie  mv^tid  imnTM     Iht  t^m 

Mvolofie  (A  the  uir^loid  fomoLvn  ;  S,  tfao   Left  (^ondJ]uid  prucce*  of  the  urcljiita]  boot;  A> 

I'tbe  ouleiior  opening  uf  tho  oarca  or  nnsal  notch  :  |i\  the  inner  nail  of  the  ottal.  aa  tki 

[' lachrymal  bone  ;  II,  llio  inalur  bone,  cIoh  to  ila  junclina  tritli  the  iTgoma  ;  13,  wuyrtiti 

Biaiillaty  bum — the  tiguru  it  plui^d  on  Uie  body  tichind  Die  rsulns  fuaat ;  13,  nuBH  tl 

the  lower  jaw,  at  iti  middle  ;  It,  body  of  the  lawat  jav,  nev  tbe  mental  foruneo. 

The  froiilo-jiaridal,  or  coronal  Mittire,  connects  the  fronts]  aoi)  the  two 
pftrictiU  bonoH,  It  commeDceii  at  each  side,  About  an  iueh  behugil  tk» 
uxteruul  orbititl  proceM  uf  Uic  fruntiJ  Ixine,  nbuve  the  gitNt  wing  of  lb 
a])hciioiil,  ami  niuiicits  upwards  ujil  Imi^kwuiJa  to  the  vcrtox.  It  ummU 
tilt)  must  marked  ik'ututiunx  iu  the  iiiidillo  of  eauli  Intural  bnlf  -,  at  Um 
summit  tim  si'rratL'J  uurfntxi  ia  uMlijiio,  tliii  fruiitnl  buiio  ovurUtiitiiig  tW 
pitnittul,  wbili-  aiuiilarly  iit  the  loni^r  pnrt  the  [uuiotul  ovi-rkpa  thti  fhiutsL 

The  occipitu-purUtal,  at  latnbdoxdat  luturc,  situated  butwMin  tbe  occiialal 


♦ 

and  porieta]  bones,  incliaes  donnwnrdn  and  outwards  on  cacb  dde  and 
has  floinewliat  of  the  form  of  the  Greek  letter  A.  The  orcijiUn-JiKutoid 
uttvre  (flddiUimenlum  sut'tra  liimliiii)id<ili,t)  is  in  contiiiuat[ou  with  it. 

The  purietal,  or  sagittal  mlure,  coanects  the  two  parietal  bones  :  it  is 
couttmitKJ  in  children,  and  not  uufrequenttj  in  adults,  by  a  suture  between 
tfau  two  halves  of  the  frontal  bone,  the  frontttl  mitiiTi. 

The  tj'hcno-piirietal  tiulure,  the  lino  of  contact  of  the  parietal  bone  and 
great  wing  of  the  aphcuoid,  is  about  half  au  iucb  in  extent.  It  is  abseut 
only  in  very  rare  caaos,  and  then  the  frontal  and  temporal  bones  come  into 
contact. 

The  ttrnporo-parieliil  *ii(i(re  consists  of  two  very  distinct  ports,  tbe 
•giKimaiu  anliire,  arched  in  direction,  iu  which  the  scale-like  niorgiu  of  the 
wiuamous  portion  of  the  temporal  bone  overlays  tbe  siuular  niartjin  of  the 
parietal,  and  tbe  paritlo-mailvid  suture  {additameiitum  avtvrte  aiptamoaiE), 
which  ia  thick  and  serrated. 

From  the  nature  of  the  aqnamniis  suture,  the  inferior  margins  of  the  parietal  hones 
cannot  be  preaaed  oiitirstila  by  forces  actingeither  from  above  or  from  witliin,  without 
at  the  same  time  pushing  before  them  the  squamous  margins  of  the  temporals. 
Wbcn  the  pars  aquamoaa  ia  tlins  acted  ou,  it  may  eillicr  bulya  outwards  alone,  or  may 
ynaa  duwnwarda  ihc  base  of  tbe  pars  petrosa.  liotli  phenomena  are  observable  in 
broad  skulls. 

Oasi  TaluBKiHi.— Supcmumerary  OBsii'lfa  arc  found  in  a  great  number  of  skulls, 
interposed  between  llie  cranial  bones,  tike  ii^leln  in  the  sutures.  Th«y  arc  called  wisn 
Iri-firUii,  ■•"a  Warinii.otiaruliifiruiii,  &c.  They  are  of  irregular  furm,  with  margins 
adapted  to  [he  character  of  the  sutures  iu  which  Ihey  ore  situafcd,  Thcj  are  rami 
frwiucQlly  found  in  the  occipiW-parietal  suture,  where  thoy  occur  soraetimca  in  Rrcat 
numlicrri,  more  ur  Icsssymuietrivatly  arranged  ;  in  other  instati ecu,  one  or  several  hones 
of  winBideruliIe  nze  may  occupy  tlic  place  of  the  supotirir  part  of  the  occipital.  They 
are  less  fro]ucat  in  the  parietal  suture  and  at  the  anterior  roDtaucllc,  are  fuund  ouly 
in  small  numlicra  in  the  fronto-|jarietal  suture,  and  rarely  occur  in  tiie  squamous. 
A  Biogle  triquetrous  Imne  inlcrvencs  gometimca  between  the  parietal  and  sphenoid  ; 
•ndolill  more  frequently  belw ecu  the  parietal  and  the  plaue  of  meeting  of  the  squamona 
and  mastoid  portions  of  the  temporal, 

GESBRAL  OOIfTOKMATTOlT  OF  THB  BKITLL, 
THZ    EXTERIOR. 

The  surface  of  the  akuU  may  bo  conveniently  divided  into  superior, 
inferior,  luiterior,  anil  lateral  regions. 

The  guPBBiott  rbgios,  eitending  from  tbe  supra-orbital  ridges  in  front  to 
the  enperim-  curved  liiio  of  tho  oooipitil  bone  behind,  and  bounded  laterally 
by  the  temporal  ridges,  ia  smooth  arid  couvei,  covered  only  by  tho  muscular 
fibres  and  fascia  of  the  occipito-frou talis  umsclo  and  the  iiiteguuient.  It  ia 
of  An  oval  form,  broader  in  the  [larietal  tban  tjic  frontal  region,  flattened  in 
front,  and  projecting  aotnowbat  in  tho  middle  behind. 

The  ANTBB.10K  REOios  of  the  skull,  beltJw  the  forehead,  presents  the 
openings  into  tho  orbits,  bounded  by  the  frontal,  malar,  and  superior 
mnitUary  bonus  ;  and  between  the  orbits,  the  bridge  of  the  noao,  formed  by 
the  nasal  bones  and  ascendiji<t  proceasea  of  the  anpcrior  maitlkrieB.  Below 
the  Daual  bones  is  the  uanal  njwrture,  of  an  inverted  heart  abape  :  its  tbin 
nutrgiu  givee  attachment  to  the  nasal  cartilages,  and  projects  fovw.irds  in  tho 
middle  line  below  as  tbe  nasal  spine,  Buluw  tbe  imwil  aperture  are  tbe 
inoMK  foute  of  the  upper  jaw  ;  below  the  orbits  are  tbe  canine  foa^e  ;  and 
elterruU  to  the  canine  fossse  are  tho  promioeucea  of  the  cheeks,  funned  by 
tba  anterior  infuiior  partB  of  the  malar  boucs.      The  lower  jaw  completes  the 


^ 


4 


68 


BONES  OF  THE  HEAD. 


skeleton  of  the  ftice  below.  The  foramina  in  tliis  region,  on  cacli  sJe,  an 
the  Hupra-orbital  foramen  or  notch  iu  the  euperior  mBrgia  of  the  orbit,  tha 
infrft-orbital  fonimcn  bulow  the  iuferior  margin  of  the  orbit,  the  mtmUl 
foramen  of  the  lower  jaw,  and  the  smiUl  irregular  foramina  of  the  m»Urj 

boue. 

The  QTbld  are  pyramidal  fosaas,  irregularly  qiuulrilateral,  with  their 

Fig-  BO. 


Vig.  SO.  —SEtvioN  ui  TUB  Skoli  it  A  Ktn  ur  MiPDu  Aai.  i>  rwo  »i^ks«,  oai  or 

WMIDU  PJdSKa  VEUTIOILLI  tUftUUUU  till  Lsn  OaHIT  TO  TUE  IMBIk  ElllB  Or  IH 
VIblltH,  ANli  TUK  IITUER  UDLIIIDILT  mUH  BBHIlIll  TU>  OUllT,  DASKWABIM  ISV 
UUtWlKra,  TURUUUM    THE   TrMPAHCM    tUD    ALlHTUlD    FruIJIES,    ABII   TO   TBB  OUnitf 

l>r   lUK    KuBUlEM    UtJTUKUUM    AHtl    F^&AUIUI    UVALI,      4 

1,  wctiim  of  tbe  fruiital  bona  in  tbe  rouf  of  llie  orbit  :  2,  led  nan]  bone ;  8, 
|:njii«ae  of  the  fluperjor  luaAlllHry  botie  ;  4,  left  UchrjiuAl  Imd^,  uiii  to  Erurit  th«  |_ 
oT  tbe  uatai  dad  ;  5,  placed  ou  tbu  ub  pLiaum  of  tbe  clbmoid  bou#^  below  the  multnet  i 
tbe  etbiuoiil  furaiuinii ;  U,  U  }ilaced  l)«luw  tbe  rout  of  tbe  leaser  wing  of  tbe  >|>h>u<iid  I 
betwteu  tbe  optic  f^jramcu  ami  tlie  ixwtctior  iutornal  urbita!  or  etbmind  fbnunM,  i 
close  to  tbe  furanien  locerum  orbita}e ;  7,  fluor  of  tbe  otbit,  formed  lif  orbUaJ 
tbe  luperioT  [u&xilliLrj  boQL' — the  figure  is  pl&ced  cloee  to  the  iuude  of  thn  in 
groove ;  H,  ja  placeil  oa  tbo  orbjtml  plato  of  the  ^ralutc  Ix^iie,  ia  front  of  aad  mbow  \ 
a|ibeao-[aIatiui.-  furamtD  miil  spbeuo-niaiillBTy  foK«  ;  1>,  muki  the  u|i[>ci  eitTBuiilf  oft 
{K«leHur  judatiae  (uriAlalo-iuuiitUry)  oaoal  i  U.r.ui'ifi  11  ia  thefaioi  ia  tbeapeaing  I 
v&rUsof  tbe  Viiliiui  eanol ;  10,  tbeci&aial  0(feiiiug  of  Ibe  foramea  rotaadum—^ito  %a 
ojteiiiug   ia  tttiKH    ill   the  apbeoo-iDaxJIIiuy  fojua;  1],    Beotioa  of  the  gre*l  wiag  of  i 
■plieuuij  bone  odtdJe  tbe  round  aod  oval  fonLmtDA  ;  12,  is  placed  close  to  and  beta 
■piuoiu  and  •i\iii  fiiiuiuiiiB ;  13.  is  pbued  on  the  antenur  lor&oe  ot  the  petrooa  ta 
Itie  agwi,  or  Iu   the  fusea  of  tbe  Oawenau  ^iiuigliua ;  tewiidi  tbe  I'Cbit  an 
foriLiDi:n   taceruiu  Biitormi!.  fligiuoid  groove  uf  the  intemal  c&rutid  artf.^ij.  aaj 
foUHu,   liclow  ttie  li^ui'c  aud  cilerii^lly  tbe  blatua  Fallopil  ;  14,  the  |iiluiLujr  fu 
the  auterior  anil  posterior  oliuoiil   pi'oceKdiTfl ;   1^.  secLioc  of  the  potntas  buui;  abori  1 
labyriutb  ;  two  of  Ibe  Heiuicirculor  caniila  an  o^ietied  ;  inimedlaielj  IwLu*  i*  t^ 
tiauuiu.       The  iuner  vati   Ji    teen   with  tbe  proDioatory.  fentatia  oiali*  ami    p^n 
iu   sbajuw  ;    furwank,    at      ■ ,    tbe    opeoiag  of    the   tjmpauuiu    toaanl*   tlM    Xn 
cbuui  caual,   snd  baokwiLiili,    below  Id,   tbe  ojiuiiiug  into  tbe  luasluiil  nlbi ;    H, 
Hljloid  pnwcB— tbat  of  tbe  ti^bl  siile  is  le^u  iu  jierapeollre  below  lb*  iiknll,  oliaa  Vj  I 
oocipilal  coodjrla  ;   1 3,  inbtrosil  J  of  the  HU|ieriur  maxilla  ;  19,  owuua  tam^ ;  SO,  i 
QUhih  and  anterior  ujumI  Hiiiue  ;  '21,  iuuer  wkII  of  the  Httron  MM  b|f  Um  tMH*>l  of  I 
nutor  wall  :  alwre  the  ligum  in  au  iriegular  opcDiug,  nc.,  iIm  opmng  </  the  i 
iuUi  tbi]  iiiiUJla  niealu*  uf  Ui*  uuu,  aud  alnti  thai  the  uueloahi  pmcM*  of  tlw  MIimM 
boue.     Till'  fignra  SI  ia  plaoed  lwla>  the  deflcctul  plaUi  of  the  iafutot  tuHaiiaMd  ' 
whorv  it  complete*  a  part  of  the  ioon  wall  ut  tbe  auuum. 


SUTDBBS. 
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and  parietal  bones,  incliaes  downwards  uid  oatwarda  on  eooh  ride  and 
tuu  some  n'hat  of  the  form  of  tile  (ireek  I'jtter  A.  The  occijiUo-tiuutoid 
stUure  (aJdU-tmeiitiim  filiira  liimliliiid"IU)  is  iii  continuatioii  nitlt  it. 

The  piii-iclal,  or  saj/itltil  jiiimo,  connei'ta  the  two  parietal  boiioa  :  it  is 
oontiiiuer]  iii  children,  luid  not  uiifre>^iieiitly  in  aUiUts,  by  a  suture  between 
the  two  hiilves  of  the  froiital  boiio,  the  froiiM  ituOtre. 

The  njiheHo-piiriital  suture,  tliB  line  of  contftot  of  the  puiotal  bone  nod 
great  wing  of  the  sphoucjid,  is  about  half  nn  inch  in  extent.  It  in  absent 
oDif  in  very  rare  cases,  and  then  the  frontal  and  temporal  bouea  come  into 
ooutact 

The  Umporo-parietttl  nutnrt  conBista  of  two  very  diatinet  parts,  the 
aquamoru  rutiirc,  arcbod  in  direction,  in  which  the  scale-like  niorgii)  of  the 
■iliiamouB  portion  of  the  temporal  bone  overlays  the  sinular  margin  of  the 
parietal,  and  the  parieto-miutoui  lufun  (additamentum  luCiiric  i-pitimosa), 
which  is  thick  and  serrated. 

From  the  oaLiiTe  at  the  9qiin,mona  sature,  the  inferior  marglDs  of  the  parietal  bones 
cauQol  be  pressed  outwarilB  by  forces  Beting oillier  from  above  or  from  witbin,  wilhimt 
al  the  name  time  pushing  before  them  tbc  H|uamouH  mnrglng  of  tlie  lemporata. 
Wben  the  porR  Aquainosa  ia  tlins  acted  on,  it  may  cither  bulf^  ouLwnrds  aloni?,  or  amy 
prtHa  [tuwiiKiLrdi  tbc  base  of  the  para  petrasa.  Both  phenomena  ore  obdervabla  in 
broad  ekuIU. 

OsfX  TaiqcETu. — Supcmmnerary  oasicles  are  found  in  a  great  namber  of  akullx, 
interpoced  betvccn  tbo  cranial  bones,  like  ivlcta  in  (be  autures.  Tbey  are  tailed  t^jiit 
lii'/Helni,  oena  H'onnii.  oflia  flJ/H/viriini,  &c  They  are  of  irrognlar  form,  with  margins 
adapted  to  lUe  chamolcr  of  ttic  Huturen  in  ubich  they  are  eilnal^d  They  are  most 
freiucnlty  found  in  tbo  oiiciiiilo-parielal  enture,  where  thoj  occur  eomollmas  in  (jroat 
nuDilwrtt,  more  or  Ic^symincLrically  arranged  ;  iu  other  instances,  one  orBcvaral  liotics 
of  considerable  also  may  oci'iipy  the  place  of  tbc  anporior  part  of  llie  o»:ipi(al.  They 
■re  icr«  ftei)uenl.  in  the  pariclal  sutnre  and  at  the  anterior  fontanclle.  ate  foaad  only 
in  small  nuiiibcra  in  the  fronto-jiarictal  sulure,  and  rarely  occur  in  the  equamoai. 
A  einElc  Iriquetroiia  liono  iiilcrvencs  aomelimci  lictwecn  l.bo  [lariclal  and  apbcnoid  ; 
and  «t.dl  more  freriuuntly  between  the  parietal  and  the  place  of  meeting  of  the  aquamoua 
and  mastoid  portions  of  the  temporal. 


OSITBRU.    CONTOBHATTOK    OF    THB    BKULI. 
TEE    BXTBRIOS. 

The  surface  of  the  ikuU  may  be  conveniently  diridsd  into  superior, 
inferior,  anterior,  and  lateral  regions. 

The  auPEttiuK  eroion,  extending  from  the  supra-orbital  ridges  in  front  to 
the  superior  curved  line  of  the  occipital  bone  behind,  and  bounded  laterally 
by  the  temporal  ridges,  is  smooth  and  convex,  covered  only  by  the  muscular 
fibres  and  f.iacin  of  the  oceipJto-frontidiH  muscle  and  the  integunient.  It  is 
of  an  oral  form,  brooder  in  the  parietal  than  the  fiuntol  region,  Uattonud  in 
front,  and  projecting  aotnowhat  iu  the  middle  behind. 

The  ASTERIoR  KECiioji  of  the  akull,  bolow  the  forehead,  presents  the 
opmingB  into  the  orbits,  bounded  by  tlie  frontal,  malar,  njid  superior 
maxillary  bones  ;  and  between  the  orbits,  the  bridge  of  the  nose,  formed  by 
the  nasal  bonea  and  ascending  processes  of  the  superior  maiillariBa.  Below 
the  noHoI  bones  ia  the  naxal  nportnre,  of  an  Inverted  heart  ahape :  its  thin 
mar^'iu  gives  attachment  to  the  nasal  oartiliigos,  and  projects  forwards  in  the 
middle  line  below  as  the  nasal  spine.  Below  the  iinHol  aperture  ore  the 
incisor  fo»s»  of  the  upper  jaw  ;  below  the  orbits  are  the  cauuia  fossjo  ;  ami 
ent«mal  to  the  canine  foaste  are  the  prominences  of  the  cheeks,  formed  by 
the  autorior  inferior  parta  of  the  malar  bones.      The  lower  jaw  completes 


1 


M 


ISONES  or  THE  UEAD. 


skeleton  of  the  face  below.  The  foraminft  in  thia  Tsgion,  on  each  siJe,  wra 
the  supraorbital  fornmeii  or  notch  iu  the  Buperior  majgiu  of  the  orbit,  the 
infra-Drbitul  funwiueQ  below  the  iuferior  margiu  of  the  orbit,  the  mental 
foramen  of  the  lower  janr,  and  the  small  iueguLu  foramuia  of  the  uulitr 
boue. 

The  orblU  are  pfnumdiJ  fossai,  iiregularlj  qu&Jiilsteral,  with  their  bsMS 

Fig.  60. 


• 


I'ig.  GU.  ~Seotion   or  tbi  Skgll  ojf  a  Hih  ur  Miboi-id  Aok,  ik  two  plisis,  oxi  of 
wmau  fASSES  vrkticilly   tiuuidqu  tue  Lin  I'ebit  tu  thb  mma  ftot  ur  tT« 

XTI'DLE,    ANU   TUK    OTUER   DBLlllUELT    nUIH    BUUmU     TUB    OhBIT,     BlOEWUtlX      UiD 

UDTWAHl'S,   TUnulraU    THE    TYUflNDH    INU    MabTUID    rauOESl,   ABD   TO   UE   DDnlllB 
ur   TUE   FlintUIUI    fiuTVnill-H    ASU    FuBAKU    OvALK.      ^ 

1,  Hcliun  gf  tbe  TrDoUl  booe  iu  the  rouf  of  tbo  orbit ;  2,  left  audi  hoat;  8,  natal 
Vroc&a  of  iti«  iuperiur  moxiUarj  buiie  ;  i,  left  lAobrjniii]  Ihioe^  AJid  in  frooL  th?  grooTt 
of  Ihn  ijEisol  dut^t ;  5t  placed  on  lLc  ob  planum  of  the  olbnjc^J  iKtut^  U'luw  thL^  anterior  of 
tliu  clhnioiJ  funuiiiou ;  ij,  In  pluucd  bulow  the  root  of  the  liAscr  wing  uf  tbi;  ajilieauiJ  boop, 
between  the  optio  fi>niiatu  and  tliQ  ]Kwtfrior  internal  orbital  or  etbiuujd  foranjen.  %ai 
?1uH  to  the  forAjnen  to^QniDi  orbitalc ;  7,  floor  of  tbe  orbit,  formed  bj  orbital  pl&U  of 
tbe  Aupfirior  innxillarj  buDe — tbu  6gur?  ia  plaoeil  eloee  to  the  ioside  of  tbe  iafra-orbjtal 
gtmive ;  B,  ia  pLnoed  on  tbe  oririlsJ  plain  of  the  palaM  bone,  in  ftvnt  a(  uid  aboTB  llu 
epheno-pahitine  runiuieu  and  Bpheuu-unixillitr]'  fuaw  *,  M,  marks  ths  npjiei  eitmrnitj  of  thg 
If  Ulterior  luilHtiuv  <or  [Hkiatu-niaxitlary)  cuual :  tuwuilB  11  in  tbcfoiiu  !■  theopeoiag  baok- 
wardBof  the  Vidiuii  caual ;  10,  tbec^aoia^  opouin^  of  the  fonuuen  rotundaia — itaantetior  I 
ojjeuiug  is  Bwu  ill  the  spheno-uiatillar)'  foaiia;  11,  aectioo  of  the  great  wing  of  tL« 
Bpbcnuid  btiue  ouuide  the  round  and  oval  foramina  ;  12,  ii  placed  dif:  to  and  bctveenlhe 
EpinoUH  and  oval  foiaiuiua  ;  13,  It  placed  on  the  aalertor  eoi&oe  of  the  petrom  hone.  DWI 
Iho  aj-i-i,  ur  in  Ihc  iuaat  of  tbe  Uaneriaa  guiglioD ;  towards  the  firhll  are  aeeo  th*  . 
furamen  laceruiu  antenUB,  Bignioid  grocTo  of  the  intenuU  uaroUd  arturj,  and  |nta>Mr7  i 
fowa,  below  the  Gkuiu  and  utemsllj  Ibe  hiatus  Falloim  ;  )l,  the  pituitar;  foiBL,  itilh 
tbe  auUriur  and  jiuHtvrior  clinoid  proi'-tHur^ ;  15,  eeiliou  of  tbe  jietrk>u«  bouo  abore  tha 
labyrinth  ;  two  of  the  wujicirvular  canalis  are  openeil ;  immedlalcty  below  is  th»  tjm- 
lianuiD.  The  iuuer  wall  is  seen  with  the  pnimoatorj'.  fenettra  ocall*  and  pjrvuid 
iu  shadow  ;  furwardi,  at  x ,  the  opening  of  the  Ijmpiuium  towards  the  Eosta* 
ubinn  uuiat,  and  l>w:kwiirdi,  below  Id,  Uie  opening  into  tbe  masUiid  ovIIb  |  17,  lefk 
styloid  proixaa^tbat  of  tbe  ri^ht  side  ib  seen  iu  perapedtTe  below  tbe  skull,  dloae  by  tbv 
uudpitui  condyle  ;  18,  tuberosity  of  the  auperior  maiilb  ;  IS,  canine  ftsia ;  SU,  uaml 
uiflub  and  anterior  na«al  Afiiuc  ;  SI,  inner  wall  of  tbe  antrum  seen  by  the  rvmnral  of  iU 
ouL4^r  wall ;  a^uvu  tbe  figure  iii  an  irregular  opening,  viz.,  Um  oiiening  of  the  antrtiitt 
iiLlu  the  middle  meatus  of  tbe  nose,  and  ubove  that  tlio  uiioinal^  prvctiaa  of  tho  etbmitid 
bunu.  The  figure  2\  is  pUceJ  below  tbe  Jeflectt-d  plate  uf  the  infuhur  tuiUual«<I  bune, 
where  it  oompleleB  a  pott  of  the  inner  wall  of  the  antrum. 


^^^^p  KXTEltlUlt  OF  THE  SKl'LL.  St 

L  diiactod  forwards  and  outwards,  th^ir  iuiier  walU  being  nearly  parallel,  uid 

^^K  their  outvr  v^b  divergiug  no  niticb  as  to  be  at  right  &iigle»  oue  to  the  other. 

^^M  The  roof  of  each  orbit  U  formed  by  the  orbital  procese  of  the  frontal  and  the 

^^B  amall  wiu|j  of  the  spheuoid  bone  ;  the  fioor  cousints  of  the  orbital  processes 

^^M  of  the  LUAlar  auJ  auperior  maxillary  bones,  and  of  the  small  orbital  surface 

^^B  of  the  palatti  bone  at  the  back  [>art ;  the  luiier  wall  couaUts  of  tha  nacoudiug 

^^1  prooeas   of   the   sui-erior   niaiillary,    the   lachryiual,   the  ethmoid,   &ud   the 

^^M  sphenoid  boDe;  aod  the  outer  Kali  of  the  orbital  Hurfaces  of  the  molar  bone 

^H  and  great  wing  of  the  sphenoid.      The  iphenuidul  jUture  (fornmeo  kcerum 

r  orbitale),  at  its  inner  extremity,  oocupiaa  the  apex  of  the  orbit,  while  its 

I  outer  aud  uorrovrer  part  lies  between  the  roof  and  the  external  wall.      The 

1  funuoeD  opticiiiu  is  internal  and  superior  to  the  I'phenoidal  fissure.      lu  the 

^^  Migle  betveau  the  exterual  wall  and  the  floor  is  the  tpheno-maxillnry  fissure, 

^^1  bounrled  by  the  sphenoid,  palate,  superior  maxillary,  and  molar  bones,  and 

^^1  leading  into  the  spheao-uaxillory  fossa  at  its  bock  part,  and  the  nyguTiiatio 

^^1  foiaa  at  iU  fore  part.      Passiuj  forwards  from  the  margin  of  the  sphcuo- 

^^^  loaxillary  Gssuie  is  the  commoucement  of  the  infra-orbital  caiial,  grooving 

^^B  t]ie  posterior  pnrt  of  the  lloor  of  the  orbit.      At  the  fore  part  of  the  iiiiier 

^^^  wall  is  the  lachrymal  groove,  formed  by  the  superior  maxillury  and  lachrymal 

L  buuea,  aud  leading  into  the  nasal  duct :  further  back,  between  the  ethmoul 

^K  aud  &outal  boiics  are  the  anterior  and  posterior  internal  orbital  foraiuiua  ; 

^^1  in  the  anterior  margin  of  the  roof  ii   the  supra-orbital  foraineu  or  notch  ; 

^H  aud  ill  the  outer  wall  are  the  minute  foramina  wbiuh  perforate  the  malar  bone. 
^H  The   LATEiLAi.   REGiuN   of  the  »kuU   presents   in   a   horizontal  line  fi'om 

r  behind   forwards   the   miistoid   process,   the  external   auditory  meatus,   the 

^^  glenoid  fosaa,  with  the  condyle  of  the  lower  jaw,  and  the  tygmaatic  or  mu- 

^^B  iar  arch,  formed  by  the  zygomatic  process  of  the  temporal  boue  aud  the 

^^1  posterior  part  of  the  uulur.      When   the  head  of  the  lower  jaw  is  iu  the 

^^M  glenoid  cavity,  the  coronoid  process  lies  internal  to  the  malar  arch.      The 

^^1  upper  part  of  the   space  bridged  over  by  this  arch  is   cilled   the  Icmjioral 

^^1  /mid,   the  lower  port   the   zyijuinatic  fossa,  the  lino    of  division  being  the 

^^M  rough  ridge  whidi  divides   the   oitcrual  surface  of  the  great  wing  of  the 

^^H  aphcuoid  bone  into  an   upper  and   lower  poition.      The   temporal  fosaa  ia 

^^H  occupiud  by  the  temporal  muscle  ;  it  ia  buuiidnd  superiorly  by  the  temporal 

^^H  ridge  ;    and   the  frontal,   parietal,  sphenoid  and   m.iliU'  bones  take  part  in 

^^1  its  formation.      The   ^lygomatic   fossa  is  occupied   in    part  by  the  external 

^^1  pterygoid  muscle  ;  its  wall  is   formed  interually  by  the  external  pterygoid 

^^M  plate,  superiorly  by  the  lower  port  of  the  groat  wing  of  the  sphenoid  bone, 

^^M  aud  anteriorly  by  the  supiirior  maxillary.      Inferiorly  the  external  pterygoid 

^^m  plate  comes   noorly  into  contact  with   the  superior  maxillary  boue,  but  is 

^^m  usually   separated   from   it,   though  not  nlways,    by  a  thin   portion   of  the 

^^M  pyramidal  process  of  the  palate  boue  ;  superiorly,  it  ia  divided  from  it  by 

^^1  the  pUnjijo-tiKHltlurii  Ji^iiire^  a  vertical  opening,  which  leads  into  the  spheno- 

^^H  maxillary  fossa,  aud  which  is  contiimed  above  into  the  outer  extremity  of 

^^H  the  horinoutal  8i>heiio-mnilllary  fissure  opeuiug  into  the  orbit. 
^^H  The  njiheJio-muxiUiirij  fussn  is  the  spnce  which  lies  in  the  angle  between 

^^B  the  pterygo-m axillary  fissure  and  the  inner  or  posterior  half  of  the  spheno- 

^^H  maxillary    fissure.      It   is   bounded   posteriorly   by   the  external   pterygoid 

^^^  process  and   ij^ferior  division  of  the  anterior  surface  of  the  groat  wing  of 

the  sphenoid   bono,  anteriorly  by  the  tuberosity  of  the  superior  maxillary  Jl 

I'  bone,  aud  iutumally  by  the  vortical  plate  of  the  palnle  bone.      Into  this  1 

I  narrow  sjiaoe  five   foramina  open,  ri;.,  on   the  posterior  wiiU,  the  forumen  I 

totundum,  the  Vidian  couol,  and,   between  the  sphunaidal  process  of  the 

h , id 
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palate   bone  and  the  root  of  the  iiiterDal    ptorygoiil   plate,    tbe    ptfflygo- 
palatine   canal ;    on    tho   inner  wall,   tho   Hpliouo-po latino  forauton   forniod 
by  tbu  pal:ite  boue  and  a  Hmrvll  part  of  tbe  Bphenoid&I  spougy  bone,  and] 
opoiiiug    into    the   nasal    cavity  ;    and    inferiorly,    tho    posterior    palatiuBl 
CiUinJ,  whiuh  loaJs  down   to  the  piilate  between  the  palatal  and  BU{>oriorj 
maxillary  bones. 

Fig.  El.  Fig.  51. — BuiB  Of  Tmtl 

Seull,   tiiwei>    rnuHl 

BELiiV,       WtTLInUT      Tltll 
luKBMit        UUILLJUITI 

Bom.     1 

1,  palatine  plate  of  Ibvl 

luperior  raaxillnrj  bone —  f 
tb<   6gare  it  placed  aearl 
the    meiiiil    satare ;     1,  [ 
palatioB     plau     of    thai 
palate  bone — Ibe  figaro  ia| 
giluced    belav   the   tran*-! 
Term  sutnie  belwcen  thsj 
pnbite  aiiil  iDperior  luai-T 
illarjt   iftaea;  3,   tbe  aa-l 
tcrior    palatine    foiameii,  | 
aha  wing      four       imalla 
faramina    witbin  ;     1.    !■  | 
placed  onlai'le    ttie    i»i-J 
terior    palatine    furvuiun, 
inside    thii    tubermlt;  of 
the     superior      matilla, 
and     in      front     af    lb*  i 
HtnalluF  poBteriur  palatiiMJ 
fotaminu     in     the    p}T 
midnl  priKera  of  thepidata  I 
bone  ;  5,  inner  lurfaoe  of  1 
the      eiMnial      ptorjgind  | 
pUte  uf  Ibo  aphenoid  Ijuua  (  j 
6,    ii    placed    within   Iba  j 
poalerior   opening   of  Um 
narei  on  the  inner  Bnrfaev  | 
of  the  inlfrnul   ptwjgoid  ] 
plate  1    7,    ill    upon   the 
Upper  part  of  tbe  poaterior 
«lge  of    the   loraet;      x 
marka  the  pasLerior  open.- 
ing  of   thfl   pie  ry go- pala- 
tine canal,  and  ia  placed  . 
aboTG  or  in   front  of  the  poaterior  opening  of   the   Vidian   canal    in    the   fuiamen   Ik-^ 
oerum   anteriua  ;    3,    apheao-njajrilliLTy   liasnre    leading    into    tbe    orbit ;     9,   roramm  i 
■pinoHum  ;    lo,  foramen  ovale;    11,   ia    placed  on    the  apea   of  tbe   petroua  bone,    be- 
tween tbe  foranken  laeerum  anteritu  anJ   the  inferior  opening  of  tbe  carotid  cajial ;  13, 
ii  placed  in  tbe  juguhir  (or  digitM)  fona  of  the  ttiuporal  bone,  and  iudioalea  tbe  fontnem 
laecrum  poaleriui ;   13,  on  tbe  articular  eminence  of  tbe  inner  root  of  the  ijgoma  ia  fronl  ' 
of  the  glenoid  oaTilj  of  tho  tein|Mial  bone  ;  14,  njeatos  auditorins  eiternna  ;  15.  glcniwd] 
CaTJtj  in  front  of  the  Bunre  of  tilawr  ;   IB,  tympanic  plate  ot  ]KiRlcrior  part  of  the  glenoid 
CBTit;,  close  to  tlie  Btylald  proceaa,  below  which  is  eeva  the  Btylo-mmitqid  fummen  ;  1', 
mutoid  procvea,  and  lo  ita  iiutde  the  digaitric  and  occipital  groovei ;  1 S,  basilar  procn*  i 
of  the  ocoipitaL  bone,  and  in  &out  the  miuk  of  tbe  atill  incomplete  anion  with  tbe  botly  of* 
tbe  sphenoid  bone;  IB,  condyloid  atiicnlar  process  of  the  occipiul  bone;  2ft,  ii  pland  In 
the  Ibnmen  magDum,  and  puinla  to  the  lower  opening  of  tbe  anterior  condyloid  foramen  ; 
31,    posterior  opening  of  the  poituriar  coodyluld   foramen ;  '22,  jagolat  procet*  of  tbt 
occipital   lione,   tu  ita  inner  tide  the  ju^iular  notch,   to  its  aater  and  abme,  tbe  ttyln- 
mastoid  lur^mtE}  ;  2S.  is  phkcctJ  on  ono  side,  in  front  (above  ia  tbe  Ggare)  of  the  exttirtial 
occipital  pryluborance,  and  tho  line  indicates  the  upper  pait  of  the  ciWmal  occipital 
■pine;  2*.  superior  curved  line  of  the  ooeipilAl  bone-,  25,   inferiur  uurvei^  lino;  M, 
grooTa  and  lidge  of  iasertioo  of  obliqans  capilji  superior  oinade. 


EXTERluIt  OF  TUB  SKULL.  M 

TKo  Ui  rawoB  HKOIOH,  or  eztemai  bate  of  the  tf,iiU,  extending  from  the  inciwr 
torth  to  the  occipit&l  protuberauca,  nu  J  trausTersely  from  tlio  miutoiJ  pn>c«u 
ROil  Juntnl  arcli  on  oue  aide  to  tlie  torrffiponJiiig  putuU  on  tho  other,  is  Jiviaible, 
on  teiaovid  of  the  lower  juw,  into  an  autorior,  niMJla,  and  posterior  part. 

The  aiileiioT  part  couBJsta  of  the  puJale  and  tho  nlvoolar  arch.  It  is 
traversed  luin;itudin:dlj  by  n  incaiid  aulure,  and  traiiHverBcIj  by  that  between 
the  maxilluiy  and  pnJute  bones.  Anteriorly,  iii  the  middle  tine,  ia  the 
anterior  polatinu  forauicn,  with  tho  fuur  Kiualier  Foriimiua  contained  irithin 
it ;  posteriorly,  on  each  side,  at  the  bano  of  tho  alveolar  bonier,  is  tho 
pofderior  palutine  funmen,  and  oiterual  nud  posterior  to  tliat,  the  posterior 
and  external  atiiall  pnlatitic  foramina  The  palate  is  ■iirrounded  in  front 
luid  on  the  didee  by  the  nlveulur  arch  and  teeth  of  the  upper  jaw. 

Tho  iiiiJdlt  }'(irl,  extending  back  to  the  front  of  the  fiintuien  magnum,' ii 
the  moat  complicated.  Its  oeutral  portion  bug  been  ctdleil  the  ijuUurnl  foua. 
lu  the  middle  liue  is  the  baailar  procusB  of  tho  occipital  bone,  and  in  front  of 
that  tho  body  of  the  Bjihenoid  bone,  concealed  anteriorly  by  the  eitremity  of 
the  vomer.  On  each  aide,  tho  petroua  portion  of  the  temporal  bone  roachea 
abfarforwudBas  tho  extremity  of  the  basilar  process;  and  between  the  petrous 
and  squamous  portions  of  the  temimral  is  tho  back  pait  of  the  great  wing  of 
tho  sphenoid  U^ne.  Uetween  this  division  of  tho  base  of  tho  skull  a:id  the 
[Mthtte  are  tho  jnurterior  iiunu,  so^uvratod  by  the  vomer,  and  bounded  aboro 
by  thp  body  of  the  BphonoiJ  Ijuno,  below  by  the  horizontal  plates  of  the 
palat«  bones,  and  on  the  ados  by  the  internal  pterygoid  procossea.  Dotween 
tho  pterygoid  plutori  is  tho  pterygoid  fossa  ;  and  placed  in  au  oblique  line  back- 
warda  and  outwanU  from  this  are  the  foramen  ovale,  foramen  spiuoHum,  and 
pruceasus  spiuosus  ;  vrhile  behind  and  parallel  to  those  is  a  iiraiiee  for  Ike. 
EtittiuiHan  tnht,  formed  by  tho  margiua  of  the  sphenoid  bone  and  para 
petrom,  leading  into  the  Eustachian  orifice,  and  in  a  line  with  the  fissure  of 
Gluser.  Between  the  apex  of  the  para  petrosa,  the  basilar  process,  and  the 
sphenoid  bone,  is  the  for-'mtn  laecnim  atitcriia  jhum  craiiii,  called  also/i)ranKn 
(uccrum  tntdivm,  on  the  eit<;raal  wall  of  which  opcnii  the  carotid  canal, 
and  on  the  anterior  the  Vidian  caual  ;  it  is  closed  inferiorly  by  a  plate 
of  cartilage,  but  its  area  ia  crossed  by  the  internal  carotid  artery  and  by  the 
Vidian  nerve.  Behind  the  pars  petrosa,  and  bounded  posteriorly  by  the 
juKuJar  fossa  of  the  occipital  bone,  ia  the  /crriimtit  jwjjUare,  or  ftTamat 
faeeriim  piistcrim :  it  ia  divide<l  into  a  large  external  and  posterior  part, 
bounded  anteriorly  by  the  jugular  fos?a  of  the  teruporol  bone,  and  occupied 
by  the  jugular  vein  ;  and  a  small  anterior  and  inner  part,  bounded  by  a 
portion  of  the  pars  petrosa  distinct  from  the  jugnliir  fosaa,  and  transmitting 
the  glosso-pharyngeal,  Tayus,  and  spinal  accessory  nerves.  Tho  two  parts  of 
tho  foramen  lacumm  prjaterius  are  sometimes  oompletuly  separated  by  a 
spioulum  of  bone.  Anterior  to  this  opeuijig  is  the  carotid  foramen,  external 
to  it  ia  the  stylo- mastoid  foramen  and  styloid  process,  and  internal  to  it  is 
the  anterior  condyloid  forouiou. 

The  poiteiior  part  of  the  inferior  regicoi  presents  on  each  side  of  the 
fore  part  of  the  foramen  mogiium,  in  a  transverse  Uue  outwards,  the  occi- 
pital condyle,  the  rough  surCice  for  the  rectus  capitis  lateralis  muscle,  tho 
□cuipital  groove  of  the  temporal  bone,  the  digastric  fossa,  and  the  mastoid 
pnicesa.  Behind  is  the  inferior  division  of  the  expanded  part  of  the  occipital 
bono,  with  its  ridgca  oud  muscular  imprtesiona. 
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very  many  cases  it  devintoa  From  the  iniildle  line,  and  more  fte^npully  to  llie 
left  tlian  to  the  right  aiila.  Tlio  concave  side  is  that  on  which  the  alti  of 
the  TOnier  is  moat  iutitnntely  connected  with  the  ethmoid. 


Fig.  SS. 


Fig. 


Ss«TioB    or    TH«      At>vi.T    Bkdll     tN     AV     AnTKO-PoTmUk' 
1   i.im.1  TO   Tuii   kin  or  thk  middle,  aaowma  nii  Sim'a 
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53, — VBanoit 
Plihe,  passiro 
Naridh,  ^0.     i 

1,  TOBti  bone  ;  2,  perpeDdicnlaj'  gilaM  of  t1i«  eth'iioid  haiie,  *ilh  eilMiorj  Imwlw 
tuid  grooves  nt  ita  upper  tort ;  S,  voiiier  ;  4,  nttHil  timocna  rC  Ihc  right  miporicr  Mtrilhuj 
hone,  rorming  pirt  otlbe  wsll  of  tfau  right  tiaal  fuBn^  lirlow  thin  ihv  miunor  dilnndf 
of  the  riglit  iufcrior  turbinated  bnne.  Bud  below  tlial,  at  «  ,  the  fore  yxit  of  th>  rffkl 
infenor  mcjitDB  of  the  dobo  -,  C,  crrfttA  ^lli ;  f>,  iiinor  lurfim  of  the  ^dI^  buft« ;  7*  ^ 
the  pftrietnl  hone  ;  S,  Br]uiimou]4  pari  of  the  tcmpoml,  —  nil  tiicH  beiiiff  rajtrkcd  faj  frwirw 
of  (wrtbrttl  convf>Iu1ion9  and  mcDingGAl  viihbcIb  ;  ^»  placed  on  ihc  oooipit*!  boa*  balaw  IW 
iatcmal  or  imtcriur  tKN^ipitiil  prtilulirmuFc  ;  10,  the  ptstfrixr  <ir  eil<nuU  otriiiital  fn- 
tabennoe ;  11,  |>ta»d  on  the  oimljlolil  proeeu  bvKiw  the  anleriur  ooBitjIuid  ~ 
12,  placed  on  the  p-mlerlor  snrface  of  (lie  i-cUxina  l>niie  heluv  the  hiiwIim  lafii 
iatcrnaa  ;  lietveen  V  nnd  12  Ihein'^arc  of  the  riebt  Interal  (iniii,  eTMMng  aUa  Ilia 
bone  ;  IS,  plnoed  nbuvc  the  sella  Inroira  and  between  the  anterinr  and  pwlcrii^ 
proMuen  :  It.  put  of  the  left  frontal  ninnii,  the  fignre  being  plimil  iin  the  Irft  ude  ti 
•eptuTD,  betvecD  the  left  lUid  thi!  ri(;ht  einim  ;  IS,  pari  of  the  Irft  uphrnoi.lal  imii^ 
fignre  being  plaeoil  on  the  icptum  of  the  binoKs  \  16,  hard  iiabibe  and  al¥e..LUr 
the  G^r«  iH  placed  near  Ibe  lower  opening  of  tlie  pcwterior  palatine  damd,  and  thr 
which  eit«Dd  forwards  from  it ;  IT,  anterior  umul  ipine  ;  1$,  wialion  of  tha  Itsfl 
luxillarjr  bune,  and  neu  the  place  to  which  the  line  jivlnta,  the  tretion  of  thn  Inwtr 
of  Ibe  antarior  pahiUne  cajihI  ;  10,  plarei)  on  the  luner  tnrfiice  uf  the  nmM  ut  Ibr 
JBW,  below  the  tignioid  notch,  uiil  above  the  inferior  muillat;  fomnen  :  2(1.  In. 
of  thtt  body  of  the  jrkW  on  the  otiliqne  or  ujlodiynid  ridge  ;  31,  atctioB  of  U*  low  JB>i 
near  the  nyiophyeiji ;  lieliiFtd  the  Ryinplij-niB,  and  between  31  and  21,  tha  umW  «r 
■piua*  -,  i3,  givuve  far  the  mjlo-hToid  ucrrc 
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Ttt!  roo/  Is  lioriwiital  in  its  miildle  part,  but  oloped  JownwarUa  Ijeforo  anil 
boliiiiil.  Tho  midJlf  part  ui  funned  Ijy  thu  cribrtfcrm  plalc  of  the  ethmoid 
Ikiuv,  the  furs  part  bj  the  fraut&l  and  nMol  bouea,  and  the  hock  port  by  the 
Bplieuoidol  apoDgj  boue. 

The  Jtoor,  fonuod  of  the  palfttu  plates  of  the  maxillary  auJ  palate  bonoa, 
ia  ntiiooth,  uid  concave  from  aide  to  aiile.  Towards  its  uuterior  extretuity  ia 
the  Euperior  orifice  of  tb<3  incisor  caiial. 

Fig.    54. — YiRiioib    Ahtmw-  Fii.  61, 

Pahv  or  Tiii,Ciu>]Dif.  to 
TUB  Lift  or  tu>  Midi>l>, 

VltWUi      ThOM      TIIE       ImXH 

Sni«,  TO  imiw  TBI  (Jci»a 
Wall  o*  ini  Lun  Haul 
FOBl,  fto.    1 

1,  null  boDB ;  S,  niul  pro- 
cess of  the  Bapeni.>r  xuaiillarj 
bone;  3,  uccnding  [ilnte  oFthe 
|)«Ule  bone;  4,  inperiDr  Liirbj- 
natcd  bone  of  Ibe  ethiaoui — 
belov  it  tbe  luperior  mtiituti, 
bebinii  It  the  opening  ipto  the 
left  >pheDoidal  Bine* ;  6,  tbe 
middle  torbinikted  bons — below 
it  the  middle  meatOfl,  to  which 
Br?  Been  the  uaotnate  proci?fli  of 
the  elhiDoicl.  wiil  betseen  jt 
Bill!  the  inrerbi  lurbioated  bone 
tbe  opcDiiig  into  Ibe  maiillBiy 
■lunit,  BDptriorlj  and  uoteriorlj, 
tha  opening  of  the  infuailihulDm  aiid  luilerior  HbmoiJkl  Delia ;  behind  it,  and  itlxtTe  3, 
tiie  Bphono-palntinB  furarncn  ;  li,  tbe  ioftrior  lurbinnted  bono — buliiw  it  the  inferior 
tneatiu  x  x ,  below  tliese  markj  the  leotion  of  the  piilatiae  I'LiLea  of  the  left  palate  aad 
iDperior  raaiiltarjr  huneB  ;  7,  the  left  frontal  Biiiu<i ;  ^  tbe  left  s|ihenalilikl  linua ;  9,  the 
left  optio  fommeii  in  the  root  of  (he  iesacr  wing  of  the  agibeooid  uml  aiil«riiir  cliaoid 
proacM  ;  10,  the  ridge  of  the  •1im»ni  sellw  dJTiilud  ;  and  btlnn'O  U  and  ID,  lbs  lella  tur- 
eiea ;  11,  is  pliioed  oo  the  posterior  aorfice  of  the  pclrmii  bune,  elnw  lu  the  internal 
anditorj  nieatuii ;  ]2,  is  placed  on  the  Ijifiilar  process  of  tlte  rH;ei|iitAl  boae,  cioee  to  tbe 
fommen  1iL«mni  poeterini;  13,  is  piaiKil  lielnw  the  anlerior  CDiidj-luid  furamen  ;  14,  left 
■tfliad  pneeBB  ;  ISy  eilernst,  and  Id,  internal  pterygoid  prcMztBaes  ;  17,  pgaterior  |ialatuie 
eanal  aiid  ErooTea. 

The  rxltTnal  waU  is  the  mo«t  extensive.  The  bones  which  take  part  in 
ita  fonnation  are  tho  urmnl,  superior  maxillary,  ethmoid,  lachrymal,  iuferiot 
spongy,  and  palate  bont-s,  and  tho  internal  pterygoid  plut«a.  The  BUperior 
and  iiifurioT  tnrbinatad  procoBiMia  of  the  tthmoid  bone  (superior  and  middlii 
tiirbiibated  bones),  and  the  inferior  apongy  hone,  projecting  inwards, 
overlutnii  tlueo  guU-^riua  or  meiitiu.  Thu  aiipcrvjr  mralita,  very  short, 
ia  directed  dowuwurds  and  forwariLi  liotwecn  the  superior  and  inferior 
turbiuatetl  procuHaee  of  tho  ethiuoiil  boue  ;  into  it  open  antcriurly  the 
poatorior  ethmoidal  cells,  and  po«tariorly  the  spheno-jialatine  foramen. 
The  mid'llc  nwcifpu,  the  space  between  the  inferior  turbiunted  process  of 
the  ettmioid  and  the  inferior  xpon^  bono,  communicatee  at  its  furo 
part  with  the  anterior  ethmoidal  culls,  and,  by  means  of  thu  infundi- 
bnliim,  with  the  fro]]t.tl  ainoa,  while  in  its  middle  is  tho  opeutufj  of  th<] 
moiillary  siuiiB.  Tho  iiifrrioc  meutus,  longer  than  the  othera,  iiua  below 
the  inferior  spongy  bone,  between  it  and  the  floor  of  the  nasal  cavity  ;  in 
ita  fore  part  is  the  ori&co  of  the  nasal  duct. 
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The  SiNC'BES  (iro  hoIlowB  withiii  certain  cranial  bonnn,  which  coimnnniravto 
with    tho    ttAKal  cavities    hy    narrow    orlliceti,    iui<l    nre    Dnrnml    ttlimiAitalj 
friiiiliil-,  fphtiioi'lal,  uixl  maxiUary,     The  iQaxillai?  siiiuB  l>i;|riiis  ti>  bu  formed 
about  tlie  fourth  month  of  fa'tu!  life  ;  tho  frontal,  ethmoiilnJ,  aud  S]ihon<iidal  i 
firal   appear  during  childhood,  but  rema,in  of  smaU  fize  up  to  the  time  of  | 
puberty,  when  they  undorgo  ft  great  enlnrgeuiout.      lu  adranced  life  thefj 
nil  increiLse  in  size  by  absorptiou  of  tho  cancellated   tissue  in  their  viciiiity.  • 
The  ethmoidal  ainiisc*  are  numerous  xinoJIer  xpBCca  in  the  latend  masaes  of  I 
the  ethmoid   boae.      The  Jroiilal  sinMits,    fomed   in   the  sub!<taDco  of  tbiti 
frontid  bone,   oommiuiicate  with    the  middle   meatus  nnriuni   through  tha  i 
iiifuiidibula  of  the  ethmoid  bone.      The  sjihrnnidal  fimm'ir,  hollowod  out  ia 
the  sphenoid  botie,  and  liuiit^d  bi-low  nud  in  front  by  thci  aphenoidul  Bpongjr  ' 
boiica,  open  anteriorly  opposite  the  jHisterior  ethmoidal  celln. 

The  inncillary  siuvi  ia  of  an  irregular  pyramidal  form  ;  its  apei  points  tn 
the  malsr  tuberosity  ;  itn  aides  are  formed  by  the  oibital  and   lateial  plnte* 
of  the  BUpi-rior  mnxillary  bone  ;  its  base,  or  internal  wall,  which  separatfn 
it  from  the  nanal  cn\ity,   is  formed  by  the  maiilUry,  palate,  and  inferior 
turbinated  bouca,  auil  the  uncinate  proceRs  of  the  ethmoid  ;  aii  irrognlar  gap^ 
or  deficiency  being  left  between  tho  uncinate  pror^esa  and  the  inferior  tnr-'l 
binat«d  bono,  by  which  the  ainus  opena  into  the  mid  Jlo  meatus,     Tho  alveolus 
of  onu  of  the  molar  teeth  generally  forms  a  marked  projection  is  the  flour] 
of  the  ainuB,  at  ita  outer  pait 

DBVBLOPMENT  OF  THB  BKUtL. 

BAatT  VitTiuirMENT  or  lua  Hear. — Wlicn  Ihe  hi?a't  nf  Ibo  cmbrj'a  has  beennitti 
■0  fltr  clcvelopiMl  an  lo  rise  i-omplctelj  cut  froni  Llie  plunti  of  l)ic  gonniiuil   inem-4 
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Fig.  66.  Fig.  f'5.  — ^f^onITrKll  side  view  o»  thb  tla.o' 

iru    Cppaa    PiBi    or    the    Bncr    of    •« 
BvBiiTO  Ckice  iir  rni  Podhto  Lit  (adapttjl 
from  Uemak  anJ  Hanlcj), 

1,    chorda   dor^slw ;    %    thrna   at  tho  nppfT 
primitive  cerTJoil    rertebne;    C,   (inrt   c«rrl>r»| 
Teaiclc,  with  Ihu  uhblI  Toiu  Mai/  ;  C,  nrond  ' 
[lart  of  the  fint  cprohral  xeeiole,  or  IhaUnin*  ' 
opticus,  wilh  the  cjs  btlow  it;  C*.  the  midJIa  | 
pcnlinil    rpaitle  ;    U',   the   ce[el«llom,    bctve«n ' 
■  hii'hsnJ  ilie  cervipul  Tertthnn  ia  the  mnlulla  ' 
obloni^ta,   th!'Be  tvn  cnattitaling  the  Gist  uiA  ' 
anvad  pai*ts  uf  tho  thini  i^rel'ml  vegii:!?,      Al 
Ibc  D|i]'er  part  c:r  the  chnnJa  dursaiii,  Khrre  i( 
aflerwmtila  reai-hes  the  poil-spbenoid,  in  aoen  Ilia 
reclnngalar  Iwud  of  the  niiJdlG  (if  the  craiiinm, 
vhifh  tnkes  plane  nl  the  n'llit  turcica  ;  nml   in 
front  "f  this,  tnwnrda  ibatye,  the  p-dutwl  infrni- 
Jihulnm  ;  V,  iLa  raJirnont  nf  Iho  tripeiiiina»  nervo  ;  VII,  Ihi  fiiciol ;  VIII,  the  vapu  ; 
IX,  Ihe  hypogliMsnl ;  in  front  and  hclon  theae  nu-nWc*  reapcctWclT,  Gnl  the  opprr  and 
lower  jaw,  or  nnt  hmnchinl  arch,  with  the  Iir»t  clel\.  vhioh  becomea  the  nirataa  aaditanu* 
e!Cteni<ie ;  anJ  lover  do wa  the  aocond,  liiird,  and  rnorth  hrnnchiaJ  arches  aod  clefia  ia 
laraeui'in  ;  in  front  of  these  the  aortic  bolb  allachea  the  heart ;  betweea  Vll  aad  Vll  I, 
the  auililDijr  Teaiele. 

brone,  two  curvnlum  fonrarila  are  obMrrcJ,  the  posterior  of  vblch  ia  at  tha 
junclinn  of  llic  hcsi!  with  the  dpinal  colmnn.  while  the  anterior  in  appogite  the  secund 
corcbnd  vcBiclc.  unci  i«  go  ])lai'ed  thai  the  fore  part  of  the  t-kull  U  bcnl  at  right  anglci 
to  Iho  back  pari..  Behind  llie  anterior  curvninre,  Iho  ventral  ronrginB  of  ilie  durwl 
plates  are  lliroivn  on  ciii-h  i-icic  into  four  prceewea,  the  hrnndtiiiJ  or  i-iAernil  nrrhri, 
bsliind  each  ut  which  is  a  Gastire  or  brandiial  drjt  in  which  the  opitbeliul  lajrer 
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ihe  ga\]el  plusea  out  antl  Ixicuniee  mnlinuons  with  that  of  l.hc  Interment.  Ins 
humMO  embrjo  oftlircc  wecki  nf  ngo  uti  iht  arehpa  are  risible  (Tliiimson),  The  first 
or  biefaest  viiL'cml  nri-h  is  the  Br^l  tu  appear,  and  it  is  Ilken-Uo  the  Gnt  to  unite  wilh 
iU  retloir  of  the  oppoaite  «ide  :  it  Cunna  %  ita  lower  part  the  outline  of  the  lower  jaw. 
Thi  [KMterior  or  upper  parlor  the  first  branc-liiol  eUrt  rcoiiiinsaB  the  external  aperture 
oflhee^.  the  tym panic  cavil;  and  the  Eunlachion  tube,  while  iLsanleriorpurt  lO);ether 
with  the  whole  of  tbe  other  bruneliial  cletls  are  filled  up.  Conacctod  with  ihe  ujiper 
edge  of  the  tint  Tieeeml  areli,  il  its  origin,  a  proeeas  i*  dereloped,  the  JnaxilUiry 
toU,  which  possei  forwsrtia  beaealh  the  eye.  forming  the  side  part  of  the  foEc.  The 
eyes  are  formed  in  coniioclion  with  the  aides  of  the  anlerlnr  cerebral  reside,  an<!,  in 
trcDt  of  them,  a  quadriialeral  mcBiii!  lobf,  Ihe  niidillt  frialat  prooju,  pigjei  down  anil 
fbim»  tlie  nc490  and  midille  part  nf  ibc  upper  lip.  At  the  angles  of  the  eitremily  of 
Ihe  middle  frontal  proeesa  are  two  alight  lobes,  tbe  fnterna/  iiaaiil  prireeaixi  of 
KitUiker ;  bImtc  thiae  arc  two  nnk-hes,  the  rudimentary  nostrila.  and  bctveeo  tbe 
nostrils  and  eyes  another  pair  of  lobes,  the  criemai  itasnl  pr^iceueji  of  KullliLer.  or 
Itatrriti  /rimlnl  ;ir(«r*"f*  of  Heir-hert.  The  miuilbiry  lolw  beeomes  united  (o  the 
Inlemal  and  external  naiial  procc^aea  :  but  between  it  Bail  the  latt«r  lliere  is  left  the 
noaal  dueU  About  the  ninth  week  the  inferior  parts  of  the  miilllary  tobus,  haTlog 
sent  projcetiona  inwards,  are  united  Ln  the  middle  line  and  form  the  polnte. 
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Fig,   56.— A.   MiOsinBO  vmr  mom  bifoo*  or  tns  Hsjo 
as»  Neck  or  a  Udnim    BiiaiiTO  or  iboct  thbee  kkkis 
*  (froiD  Eeker,  Icouu  PhysioL  Tab.  ixji,  Bg.  L,). 

I,  anterior  cerebral  vevicle  or  cerebrum  ;  2,  middle  ditto ; 
3,  miJdJe  or  nnso-frontal  ]iroceBs  ;  4,  BDperior  maxillary  j,nf- 
CM*;  5,  eye;  6,  inferior  nmnillary  p^B:e8a  or  first  TisMral 
areb,  and  below  it  the  fint  elert ;  7,  S,  9,  seoond,  third,  and 
fonrth  arehes  and  eleft*. 

B.   Avitkiofi  TiKw   0*  Taa   Uxta  or  a  Bvtun  Pmng  or 
asouT  TBE  rirrn  week  (from  Keitor,  u  before,  fig.  IV.). 

1,  3,  S.  5,  the  sunt  puts  as  in  A  ;  1,  the  eilemitl  Daoal 
or  lateral  fn>ntAl  process  ;  6,  lbs  raperior  maiillar;  process  ; 
7,  the  lower  jnw  ;  ' ,  the  tongoe ;  8,  Gnt  brauchial  etelt 
becomiug  the  oieatua  atulitorina  citernnt. 

Fimriation  of  the  emHium. — The  chorda  donulis  pwM* 
into  Lhe  base  of  the  hUuII.  as  far  forwarda  as  IhQ  sphe- 
noldii]  region.  According  to  tbe  olieorrations  of  H,  Mllllcr 
<|Q  Ibe  calf  (I'ebor  das  Vorkonimen  Ton  Churdarcsten,  Ac, 
in  ZciUchr.  filr  tlat.  Med.  3rd  series,  tuL  ii  ),  ll  citcmls 
from  the  odontoid  proi'cu  of  the  ails  through  the  basilar 
proccai  of  Uie  occipital  bone  lo  the  baelt  of  the  domum 
mIIw,  wblcli  It  piereea.  and  is  Inst  behind  the  pituitary 
liody.  IJefore  allalniaj;  the  osacous  stale,  tbe  cranium  p.iKscs 
through  B  membranous  and  cartila;c;inous  condition,  in  nhich 
il  is  termed  tbe  primonli'd  cniniiiTn.      In  the  mi^mbrunoua 

cranium,  the  blontema,  immediately  beyond  the  extremity  of  tbe  chorda  dorsalls, 
presents  two  thick  bars,  the  bitmil  li''iUruJm  of  Itatbko,  with  a  rerj'  thin  jiarl 
in  Ihe  middle  line  belwccn  them,  corresponding  to  the  posilion  of  the  piliiilnry 
bod;  (sec  &g.  ST,  i).  1'hcse  trabeenin  unite  in  front  in  the  elhmnidal  region,  and  it  is 
la  lie  remarked  that  in  the  eartilaginoua  stage  the  etlimo-rom critic  cartilage  or  menial 
seplnm  of  the  nose  is  continued  dircclly  forwards  from  the  ivginn  conlaining  Ibc 
ebncila  dorsalis.  In  the  cartilaginouii  atngo  of  the  cmnlum  the  carlibge  can  only  be 
traced  in  the  basilar  porta,  and  corTcspondi  in  extent  tu  the  occipilui  bone  below  Ibc 
level  of  its  protuberance,  the  petrous  and  mtutold  pMrtiona  of  lhe  temporal  bone,  the 
sphenoid  and  the  ethmoid,  while  lhe  part  of  the  wall  in  which  the  frontal  and  psriolal 
bones,  the  upper  part  of  the  occipital,  and  tUc  Hquiiuious  portions  of  the  temporal 
appear,  remains  membianoiis.  The  extent,  honrevor,  oyct  which  lhe  cartilage  uf  the 
primordial  cranium  extends  differs  in  different  auimula,  nnd  is  greater  in  f 
mammal*  Lban  in  man   (Kulliker),    The  no^al  bones  arc  drrirod   from  tbe  n 
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frontal  prpvess.  ihe  superior  mnxitltriaj  fram  the  niAiiltary  loboi,  and  the  UdirjnuJa 
prolwblj  from  the  laleml  fronUl  lobea. 

Fig.  CT.— TBI  Loves  or  CJHTiixatnoiTg   piut  of 
Fig.  S7,  Tut  Orikicm   or  i   Guiok  ok  tqx   sittu  cat 

(^m   HoileT,   ElemeDti  of  Compar.  Aunt.  Pig. 
67,  F). 

1,  1.  i^banli  domlia ;  2,  tha  shtded  portjuti  hare 
and  foriratdi  ia  the  cartilage  of  the  buae  of  the  ekuil ; 
at  2  tha  (iccipiral  i^art ;  at  3  the  ptvtapgAtiiiDa  of 
cartila)^  into  <be  aiiteriur  part  of  the  skutl  cnllcJ 
truheciiia  cranii;  i,  the  pitoitarj  ipico ;  6,  parts  uf 
ths  labjrinlh. 

Formalioii  i^tht /ace.— In  gtudjiogtheeatljdtt- 
velopment  of  the  bonet  of  the  face  it  ia  avetitarf 

likaHiMi  lo  take  Into  coaald oration  the  ouidea  of 
the  ear,  vU.,  the  malleus,  incus,  and  sLufiea  ;  for  al- 
though in  the  adult  thoao  osiidcsarHso  minute,  and 

Fig.  B8.  Pig,   oi.—ViKv   FBOK  DHWir  or  ihk  CiWK- 

LAOIJiUDB      IIaSB     or      TUE      CbIHIDX       WITII 

ITS  Uafliio  CH!iTnEa  or  a  Uniiaa  Porirg 
Ktoni  inouES  loho  (sbout  five  mouUu^ 
from  Huiley,  as  before,  P'lg.  59,  slightly  al- 
lured, the  bone  being  dntted  to  JittmKnith  it 
frDtulbeoartilage,  wLicb  i'l  shaded  with  IIdm), 

1,  the  baailar  part,  2,  the  condjrbid  or 
laloral  parti,  and  3,  1,  the  tabular  or  tuperior 
part  of  the  (ia:ipital  aurruaodiDg  (he  foramen 
magnuto  ;  fi,  UDlreB  of  the  pre-aphenoid  on  the 
inside  of  the  optie  foramsn  ;  6,  eentrei  of  tha 
pwl-iphenold  ;  7,  rwatreii  of  the  lexifier  viD£B 
or  Drbito-splieooid  ;  S,  eeplnl  otrtihigs  of  th« 
Dole  ;  0  J:  10  parla  of  the  labf  riath. 

BO  enlirel)'  uontutned  nilhin  the  cavity  of  the 
lympanuni  tint  ibcy  have  not  beco  included 
in  the  descriptinn  of  the  akull,  they  arc  im- 
portantly connected   in   their  arigin  nilJi  b 
nuiober  of  other  bones.    In  each  of  the  three  Grat  viu'erat  nrcliei  a  strip  of  firm  tisiue, 
wliich  becomes  cortllaglnoua,  ap^icara.     That  of  tho  Grat  srch  ia  the  mo«t  perfeet,  and 
ia  divided   into  three  f larta :   the  proximal  part  pa^^oa  forwards  bomc  dislAnca  io 
coulai^t  Hilh  the  baala  cmnil.  it  becomeii  o^ailied  without  parting  throngh  a  eartilagi-  I 
none  stage,  and  from  It  are  developed  the  palate  bone  and  internal  pterygoid  plate  ; 
the  middle  part,  which  ia  ver;  amall,  forma  the  boily  uf  the  incus,  and  gives  off  two 
proc<»Bcs,  the  King  and  ehort  praeessea  oF  that  oanide  ;  the  remaining  part,  much  t)ie 
largest  of  the  Ihiee,  ia  prolonged  dawnivanis  to  meet  its  follow  of  the  opposite  »ide  at 
the  extrcmily  of  the  arch,  and  is  named  MrckiTi  cartitaiif  after  it«  firat  diacriber. 
(Meckel,  "  ilnndbnch  iler  MenE^ch.  Anat.")    Tlie  upper  exlremlt)'  of  Meckel's  carli- 
Ittge  form*  the  miilleua,  the  handle  of  which  ia  developed  a/i  a  procesn  directed  back- 
wards.    The  loner  portion  ia  dealincd  ullimitoly  lo  dwindle  away,  but  in  the  Snt 
Inatanee  increases  in  size,  and  forms  a  rod,  on  the  external  eurl^ce  of  which  tha 
lower  Jaw  in  fonned.    It  can  be  delected  on  the  intemu]  aspect  of  the  ramud  of  Uie  I 
Jttw.  up  to  lheei)>hlh  month  of  fmLil  life,  butita  only  permanent  vestige  is  (he  procemu 
gnicilia  of  the  miJicus.  which,  when  tlie  tympanic  cavity  boi-ome*  cloteci  inferiorly  by 
the  erowlh  of  tho  tympanic  platp,  remains  with  its  cilremity  fixed  in  the  li'«uni  of  I 
Oilier.     The  pn'iimal  extremity  of  the  oarlHage  of  the  second  vijceral  arch  f(>rma 
the  stapes,  and  in  suci^fsion  downwards  from  tbia  iro  fuund  the  itapedlna  muacle, , 
the  styloid  process  of  the  lempunkl  bone,   tho  stylohyoid  ligament,  and  the  small  : 
comu  of  tho  byoid  bone.    The  only  pcnnnncnt  portions  of  the  cartilagr  of  the  third  I 
riscoial  arch  irc  the  gnat  corun  ami  the  body  of  the  byoid  bone.     (Ilciehert "  Usher 
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dii  TucccalbogeD,"  Mullcr'a  ArchiT,  1S3T.     See  Tor  »  Ggnra  of  Ueckel'i  iatlilag«  Uio 
dowriptiou  ■it  the  ouidc*  at  i\k  ear,} 

OHirwirioa. — Ths  oeaiiilal  bone,  Tor  some  lime  ^et  birtli.  con^isU  of  tuur  lepit- 
nl«  t>iea««,  ■  bMiUr,  ■  UboUr,  a.ad  two  coadj  loid  puu.     The  Uow  of  juaction  ul  Uio 


K(,  SB. — OsBinoATtoii  or  taa 
OoairitiL  BuKK. 

A,  in  >  triOM  a(  10  irei'ka 
(from  Meukel,  Arcbiv,  rul.  i. 
t»b.  Ti.) ;  a,  opjier  or  tabular 
|«rt ;  1  k  i,  lover  uid  Djiper 
pkin  of  ooifie  eeolna  in  tt; 
6,  lower  put  or  builar  luij 
Coodjluid  portioiu  :  oniGc  etn- 
Ires  are  weii  ia  Un  ooadjloid 
porljoiu. 

B,  oedpltat  bODo  of  a  ebild 
at  birlh ;  a,  uiiper  or  Uliular 
part,  in  wh.ich  the  fuur  ceutm 
baie  bHnme  united  iiito  one. 
Iming  fiuurei  betir«D  Iboia; 
b,  bf  tbe  oaificd  condyloid  por- 
tal i  e,  the  baaiUr  puitiun. 


Fv.  U. 
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ud  eoodjloid  jiarts  paas  llirough  Ibe  condf  Ics  near  their  anlcrlor  eilremllle*  ; 
ISM  of  ihe  eondjloid  imd  labul»r  parUMlcnd  oulKarda  from  tlic  poalorior  exlrcmily 
of  the  forajoea  magnum.  Tbo  basilar  and  c»nJ)lut(l  parts  ariac  each  fri>ui  one  ouooua 
nudeoi.  Id  the  Ubular  part  there  arc  [irobably  iu  mont  cutca  four  uui:lei,  placed  in 
pair*  abDTe  and  below  ihe  occipiUI  proluburance :  Meckel  mcatiuns  four  additional 
nuclei,  placed  two  at  the  superior  and  ooe  at  eai'b  lateral  angle  ("  llandbii>^h  der 
^ioDwIi.  Anat.,"  U.  i  tH'S) ;  llie  diJTercat  aui^lei  spcfdily  unitu  to  form  a  sliigle  tbia 
tubular  muB. 

Tbe  piiriel'il  bones  are  ossified  e*cb  from  one  Ducteni  which  is  phiced  near  Uiu 
ceiilfu  of  tbe  bone  or  at  tho  parietal  eDiinence. 

The  /n-iilid  bone  ciinahUi  for  a  jcnr,  or  from  one  to  two  years  after  birth,  rif  two 
latenU  portions,  whit;h  not  unfroqueutty  rccoaia  separate  during  life  {lu  bappcos  bUo 

Ftg.  BO. — PBOminnmar  A  Fntus snonTLt  Fig,  flO, 

a  k  E  indicate  the  tirn  separate  portJ<^ns  rif 
the  boue,  in  each  uf  wbii^b  tba  ruilititliin  nt 
buny  Bpioula  fruiu  the  frguuU  emiaenec  is 
■sen. 

in  (he  niujnrity  of  animaU),  nith  a  rerliistl 
euliirc  between  tbem»  the  frotiltti  gutui'e^ 
Ossification  begina  on  each  side  from  a 
single  nucleiti  above  Ihe  ocbil,  or  ia  the 
plAce  of  the  frontal  emincni'e. 

Tbe  FmlaiuiUi,  Opposite  the  angles  of 
Uie  paiietal  bones,  there  are  spaces  which 

remain  unoccopied  by  bone,  after  the  OBscooflirsllof  the  atnl!  is  elsewhere  coraplcteil. 
Two  of  these,  (be  anterior  and  [••julerivr  fiinlnntltm,  arc  in  the  tuiddla  line  ;  tho 
taUrai /onlaaelUa,  two  on  each  siile,  are  opposite  tho  Inferior  angles  of  the  parietal 
bunea,  and  are  less  important.  The  anterior  fontanclle,  aituiiled  between  the  adjacent 
angles  of  the  parietal  bones  and  tho  ununited  halves  of  tho  frontal  bone,  is  rjuadran 
gular  in  form,  and  remaina  open  for  some  time  after  birtb.  Tbe  posterior  fouta»ello, 
sitiuled  between  the  parietal  boucs  and  the  superior  angle  of  the  occipital  bone,  bi 
tri«RX<il*r:  i>  i*  ^"'fl  up  before  blith,  hut  during  parturitioa  the  compression  of  the 
cblld's  ImwI  forcet  the  angle  of  the  occipital  bone  beneath  the  edges  of  tbe  ptri< 
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Htid  prodiiMB  a  triant'uliir  deproMioa  al  Ihe  aitt  of  the  posterior  ronUnelle,  irliicb  la  ' 
easily  miigniaed  by  Lbo  finger  of  tlio  accoiidieiir. 

Tliu  t-mpiirat  bone,  counidcn-d  En  nrajiGCt  of  tts  deTrlopmcnt,  conelsln  of  iba 
sqaiiinuu4  and  petro-inai'toid  iiurl«,  Ihe  lyiupaiiic  plalc,  and  tbc  atytnid  prDeeaa.  TJio 
K|uami>ii9  part,  iaoluoLve  uf  l!ic  lyg.iaiatic  |irore»«,  Lt  oneificd  from  t,  single  nadeiu. 
Tho  pcttoiu  and  maetuiil  portioiu  are  a\ia  birmed  from  only  one  centic  :  bono  u  liret 
depMJted  on  the  ivalcrior  surface,  otcr  the  cochlEa,  and  there  afUrwanU  appear  oti« 
or  Iwa  nuclei  on  tho  poxtcrinr  lurCice,  la  eonneetion  with  Ibo  formatioii  of  the 
Bemicircolar  i^aala ;  the  dilfurcat  oucli^i  soon  unite,  and  OMifluLtioa  extends  into 
Ihd  mastoid  prucesa.  Tho  lyinpunie  [ilate  appean  in  the  menibmnout  hsII  of  the 
tympanum  and  eiternul  car  an  a  aicnder  arrh  of  lioDe  fonaiug  tbrce-fourths  uf  a  rin^, 
inclofling  the  membrana  tympani.  The  styloid  proceas  a  formed,  ua  already  stated, 
in  ths  unond  viauecal  ur<;h. 


^iS'  Ql>  Fig,  SI, — SiPAUTa  pibts  or  Tini  Tikpoul  Bon  | 

OP  it  Child  it  Bi&tu. 

0,  nqnamona  part  ■!()!  the  lygotnu  ;  S,  tb«  tym- 
pnriic  twine  roi-miiig  an  ira[n'rf^ct  ring  upon  flu^teriotly  \ 
Ct  the  pvtroua  sod  madt^>id  {rart ;  c  Uoing  placed  un 
the  maatoid  f^rt :  part  of  the  caTily  bbowii  ia  Ui4  \ 
tyiupanom. 

The  •phenoid  bono  present*  in  infancy  tracts  I 
of  a   natural   diTidon   into  a   poslerior  or  poH-  \ 
tphcnuiiJ  part,  to  ulikh  the  sella  lurulca  and  great  i 
wings  belong,  and  an  niilerior  or  jnt-t/Jienoi'I  part,  . 
to  which  lit'long  (lie  body  in  front  of  the  olivary 
proi.«i!B  and  the  iniall  wing*, — a  divitioo  wbich  U  I 
found  in  many  animals  complete  and  pcruifltent  ' 
through  life.     The  fiml  oateoui  nutlei  of  the  poat- 
aphenoid  division  ooror  in  the  great  wiof^  one  on 
each   side,  l>etweeu   the   foramen   mluudum  ftndJ 
foramea  ovale,  and  spread  thctiec  outwards  into  the  wing  and  dowDvards  iiilo  lb*' 
citemal   pterygoid  proeess.    TLc  internal  pterygoid  processes  arise  from  disliutt 
nuelei,  and,  allliough  to  the  human   autgeet   Ihey   aoon   unite   with  the  eilemal 
ptcrygi/id,  in  other  animals  Ibcy  remain  eeporate,  and  are  named  by  comptnilire -j 
anatomUt«  ths  pterygoid  bonet, 

Vig.   82. 
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Wg.  83. — Oannoarmir  oi  ihb  SPBUiorD  Boi«. 

A,  spbenMd  hone  from  a  fcetua  of  three  montha,  seen  frcim  above;  1,  1',  IbBecta'l 
wiact  uaiified  ;  S,  2,  tbe  leaser  vinis,   in  which  the  ossilieation  Ijbs  eocircled  tba  niAi 
fommtn,  and  a  amall  Enlnro  is  disiinnnisbnUe  at  its  [iOtU-rior  and  ionor  side  ;  3,  two 
rriund  p«i)u1(s  of  l-inw  In  the  IkhIj  twinw  the  sella  loreiea,  tie  n>at  being  orUlafinnns. 

B,  oopied  friim  Meckel  lAtchiT,  vol,  i.  tab.  vL  fig.  28),  and  slated  to  be  fnitn  a  fotna 
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of  ail  mooibi;  2*,  ndditioDal  uadei  fur  Ihe  Imwr  v\agt ;  5,  Hpante  taUnl  proccHSi 
of  Ibe  bodj :  the  other  Lndii^ttjona  arc  the  tasDe  u  Ui  A. 

C,  al^elch  of  the  bock  pari  of  Ihe  bone  ■howu  iii  A  ;  4,  the  internal  pterygoid  pnieeBWa 
•till  se [urate. 

D,  Ibe  aphmold  nt  tlie  anal  period  of  birth.  The  great  nin^  tre  etill  sepknia.  Tfae 
tnletior  epbeaoid  it  auu  jnined  to  the  boHf ,  anJ  the  intemal  ptarjg'iid  pioomeB  (not 
acCD  in  the  Ggora)  nre  united  to  Ilia  eitcrnol. 

In  Uie  post'SpheDoid  part  of  the  hociy  two  grnnules  appear,  placed  side  by  side  ia 
the  sells  turcira,  and  after  llieir  union  two  olhcre  appcir,  from  whicli  are  formed 
the  parts  on  »hich  are  placed  t)ie  carotid  grnoTbi.  In  ihe  pre-gphennid  division  the 
fint  pair  of  nuclei  nppeH  outnide  the  nplic  foramina,  and  exteud  hyLhcir  growth  into 
llie  amall  wings  :  another  pair  of  granule*  ajipeur  on  the  inner  aides  of  the  foramina, 
and  the  pre-iphenoid  portion  of  the  body  either  reaqlls  from  the  union  of  these,  or 
ia  an  independent  growth.  The  pre-«pl)cnoiJ  ia  Qiiitct)  to  the  bodf  of  the  post- 
aphenotd  long  before  the  latter  ia  anited  to  the  great  wings.  Their  line  of  union  ia 
indicated  for  iome  time  b;  a  hole  filled  with  cartilage,  round  aljovo,  and  opening 
infcriorly  into  a  wide  notch,  wliicli  ia  rocoguLsalilo  fiir  several  jears  after  hirlh.  The 
body  of  the  pre-jphenoid  i«  for  a  jear  or  two  btoad  and  roundwl  ioforiorly,  bnl 
becomes  gradually  narrower  and  more  prominent:  it  is  separated  at  firit  by  a  layer  of 
Gbro-carlilage  from  the  Bphcnotdul  spnngy  bunea.  The  ajilmiijiihl  irpuiign  Ixnirt 
«c)dom  appear  till  after  hirth :  cseh  ia  in  early  life  a  holKiw  pyramid  formed  by  lh« 
union  of  three  scparalc  lamtnii.%  viz.,  an  inferior,  an  eilcmal,  and  a  superior:  the 
inferior  lamina  forms  the  greater  part  of  wliat  can  he  distin);Di£betI  in  the  adult; 
the  eilemal  in  that  to  which  the  orbital  porlion  belongs ;  while  the  sniietioF  lamina, 
forming  the  inner  wall  and  roof  of  the  orit;inal  sphenoidal  aiuug,  beeomca,  as  the 
ainiii'  eipaiiil",  partly  alisorlicd  and  partly  united  to  the  altisnualed  Iwdy  of  Ihe  pro- 
cphcnqid,  whll:h  is  ultimately  reduced  to  the  thin  septum  sphenoidale  and  the 
Tottrum. 

The  rOimoi'l  bone  eihiblta  osseous  deposit  Grst  in  the  orbital  plates,  whence  it 
spreads  into  the  turbinated  porliona ;  in  It^  mesial  part  ossification  begins  above 
and  passes  down  into  the  nasal  neplum.  and  outirards  into  the  uribriform  plate. 

The  nipn-ior  maxlUixry  bone  commences  to  osaify  at  a  very  early  [leriod — imme- 
diakly  after  the  lower  maxilla  and  the  ulaviclc,  and  Wfuro  tlic  vcrtebrre.  Its  early 
gtvMlh  hiu  not  yet  been  aufllciunlly  uludied.     B£ulard  (Meckel's  Aicliiv.,  iL  p.  iZ'i) 
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P!g.  8S. — DifranBiti  ttkwb  of  thb  Bitwmor  MAXitLaar  Bo»i  m  i  Foitra  or  /oua 

oa  riTX  hl'^ths. 

A,  external  aurbce  ;  a  Esenre,  1,  is  seen  eiUnding  tbrDugb  Uie  orUt  into  the  infia- 
orbilal  foramen. 

D,  the  ioteraal  surlace ',  the  inoisOT  fisanrv,  2,  extends  from  Ibe  foramen  opwords 
through  the  hnriiontal  plate  and  souio  way  inln  the  na.-al  proiMsa. 

C  the  bone  fr'ini  below,  ahoiing  Ihe  iiDptrfecl  ukeob  and  the  ioeisOT  fissure,  2',  1, 
whieb  croBCB  the  pahilioc  plate,  bet  ween  the  second  and  third  alvtolus,  and  passes  IbrOoijh 
the  outer  part  of  the  bone, 

rtatea  that  it  consist*  at  first  of  five  pieces,  Tir..l,an  alveolar  arch;  2.  apalstal  pari; 
8,  an  orbital  and  malar;  i,  a  nasal  and  facial;  5,  an  incisor  part.  This,  however. 
iloea  not  appear  to  be  a  coiistanl.  arranjrement.  In  all  young  snbjoci*,  and  sonietimoa 
even  in  the  adult,  there  is  a  fliwnre.  the  inc'mnr  fisuvi-',  paBBiuR  ontwnnis  from  the 
inciaor  foramen  to  tlio  alveolar  border,  in  front  of  the  canine  socket.     The  part  in 
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front  of  Ibis  fiasnte— namely,  IbBt  which  bcsrs  Ihe  inciMt  tcelh— fomi  io  lit 
mammals  except  man  a  Mpursle  bono,  Iho  iiilfmuaill'ini  or  prenuiziUnrii ;  and 
annlomiata  haro  ihcnifore  sniighl  with  great  care  for  proofs  of  it*  original  independent 
in  Ihc  hnman  subject,  bat  It  does  not  apgiear  that  cvca  in  llic  earliest  abiges  of  rlcvciop- 
iiiQjit  it  has  beon  seen  by  any  one  entirely  unnltaelied  to  the  rest  of  Uic  bone,  or  tli»t 
its  iina  of  saturc  hiu  been  traced  open  tbo  facial  BuHiice.  On  the  other  hand,  ill 
canea  of  completely  cleft  palate,  the  bone«  Hupporling  the  inclaor  teeth  are  placed  on 
u  projocting  portion  of  bone,  which  is  arllculaleil  la  tbo  fore  part  of  the  vomer,  uid 
ia  entirely  detached  from  the  nnpcrior  maxillary  bones. 

The  jmlatt  bone  is  formed  from  a  single  centre,  which  \t  depoait«d  at  the  angla  , 
betwenD  its  iioriioDtal  and  weendiiig  part*. 

Fig.  SI.  Fig.  e4. — TDK  FotTAi.  Vokik  fur  fm  tihe  of  bibth. 

I  J[  2  Bhow  the  two  plates  of  which  the  bnac  CDnaisla,  and  I 
which  are  nnited  behind  and  below. 


The  vomer  begins  to  osalfy  posteriorly  near  the  upper  part,  ^ 
It    eansifits  at  ^rat  of  tno  laniinm  uciilcd  pculeriorly  and  j 
Inferiorl.v.    The  inferior  border  aflerwanls  exhibit*  a  Bat  surface  marked  by  a  medial 
line,  which  aitieulatoa  with  the  maiillaiy  and  palate  boaca  and   ends   abnipllj 
behind  the  crista  nasalta.    Tho  margiiu  of  this  surCnco  become  grailualty  abwrbed.  , 
The  appearaiicc  of  a  roo-^ial  pl.ite  doca  not  take  (ilacc  for  a  little  time  after  birth. 

The  inalnr.  nnnal,  ladii-yiiuil,  aud  in/eeior  larbiiinlfd  bone^  are  each  osaiBod  from 
a  single  centre. 


Pig  85. 


Fig.   6fi. — Titii  InrancoB  Maiilli    ur 
CniLD  .IT  Biarir. 
a  kb  indicnle  Un  (wd  paniosa  separate  ai| 
the  aymphjaia. 

The  ijf/m'or  maxilln  begins  to  ossify  he- 
fore  any  other  bono  except  the  clavicle.  1( 
consials  of  two  equal  lateml  parts,  which  I 
are  still  separate  at  the  time  of  birth.  Th« 
oasiGc  iDBtier  ia  at  Gi^t  depwlled  in  fibrous 
tisi>uc.  and  later  in  cartilage.  Some  ol>- 
serrcn  admit  only  a  single  oaailjc  centrs 
for  each  sido  (Neshitl  and  lleckcl) ;  while, 
according  to  others,  in  addition  to  the  main  piece  there  are  separate  nuclei  for  the 
coronoid  process,  the  condyle,  the  angle,  and  the  inner  side  of  the  alveolus  (Spix), 
or  only  for  some  of  these  parts  (Kerckringiuj',  BC-clsrd,  Cmveilhier).  The  dental  csnal 
ia  at  GrH  a  simple  open  groove.  Aa  in  the  aupcrior  majiilla  Ihe  alreol)  are  gmduallj 
developed  from  llie  groove  by  it«  division  into  eomiiartmenl*  by  partitions  of 
anhr^equent  grow  I  h- 

Thc  hjioiil  bone  has  Rtg  points  of  owiGcallon — One  for  the  liody,  and  one  for  each 
nf  ilH  great  and  email  comua.  The  oaiilicotion  begitu  in  the  great  cornua,  and  saoa 
rollowB  in  tho  body  in  the  hut  month  of  fietal  life. 


PERIODS   OF   OSawICATIOK   OF  THK  BONM   Oy  THE  BKtm. 

In  the  oedpitfll  bone — 

QulGcaiion  of  the  labnlar  part  appears  in  tho  Tlh  week  (fcetnl  life). 

Ossification  of  the  basilar  part  appeurv  in  the  7tli  or  6tb  woeL 

Oasificalion  of  the  condyloid  part  nppears  in  the  7th  or  8th  week. 

The  condyloid  and  lalmlar  parts  unite  in  the  4th  year. 

The  basilar  and  eondyloid  porta  unite  in  the  5th  or  dth  year. 

In  the  parietal  bone  oaaiBcBtion  appears  in  the  7th  or  8th  week. 

In  the  frontal  bone  □saihcation  appcan  in  the  7th  week. 

The  parts  of  the  frontal  bone  anile  in  Ihc  course  of  the  2iid  jew. 
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lu  ttc  temporal  bonc»— 

U^licatioQ  of  ibe  ftqaamoiu  ptrt  sppean  in  the  7th  or  Sth  week. 

Ouification  of  Ihe  petro-mastoicl  pari  appears  in  the  1th  mnnth. 

OuifiiAtioQ  of  tlie  aeelculu  audiLiu  appeftm  in  Lbe  ilii  montb. 

OuiGoilian  of  the  lympnnic  ring  appenn  in  tbo  3[d  moalh, 

Ouification  of  Lbe  styloid  proccM  uppesn  aflcr  pabcrty. 

The  sqnaniDa!,  pclra-mutaid,  knd  Ijmpuilc  parts  anils  in  the  lit  yeir. 
In  the  sphiinoid  booe^ 

OMifieation  of  tbe  great  wings  appcnn  ia  the  Sth  week. 

Osaifimtion  of  Lbs  posterior  part  if  the  bod;  appears  io  the  Sth  or  Sth  week. 

OMification  of  the  iolornnl  pterygqiU  procra»e«  appear*  iu  the  llh  month. 

Ossification  of  the  anterior  part  of  tho  body,  incluiliug  Ilia  small  "ioga,  appean 
in  the  Sth  or  ftlh  week. 

OsaiGcBtioa  of  the  fpheiinidal  apongy  bonea  appears  about  the  time  of  birth. 

The  oenlrea  of  (he  posterior  pirl  of  Lhc  body  unite  in  the  lib  tni-ntb. 

The  iotcrnal  and  exleroal  plcrvf^oid  prtMesnea  unite  in  Ibfl  fith  or  Sth  tnonth. 

The  aoltrlor  lod  pontcrior  parts  of  the  body  nnite  in  Ihe  8lh  month. 

The  body  and  yreat  wingn  nnite  in  the  let  year. 

Tbe  sphenoidal  epongy  bones  and  the  body  nnite  abonl  the  age  of  paberty. 
In  the  otbmoid  bone  — 

UasificDtioD  of  the  lateral  mnsRea  appears  in  the  llh  or  Sth  month. 

OaaiGmlion  of  the  vertical  and  cribriform  pliites  appoais  in  the  1st  year. 
In  the  superior  maiillaiy  bone*  oaaiSeatien  appearg  in  the  Sth  or  7ih  week. 
In  the  palate,  vomer,  naaal,  and  malar  bones  oaaiGi^alion   appean  in  the   7lh  or 

8lh  wwk. 
In  the  lachrymal  bones  osElScstion  appears  la  the  Stb  week. 
In  the  inferior  torbinated  bones  ossiGcalion  appears  in  the  Sth  month. 
In  tbe  inferior  mazillaiy  bone  oasiBciilion  appears  in  the  6th  week. 

The  two  part«  of  the  inferior  maxillary  bone  unite  in  the  1st  year. 
In  the  hyoid  bone — 

Ussifiiation  of  the  body  and  great  comua  api>eniB  before  birth. 

Ossifii'alion  of  the  small  cornua  appcora  in  tbe  let  year. 

THE    TERTZBait    THEOBT    Or   THE    BKIItU 

The  idea  that  the  skull  in  eompowdofaseriesofTertebra!,  whose  arches  are  expanded 
and  united  to  eneloae  and  protect  tlic  encef>haIon,  apjieara  to  have  originated  with 
Ooethe  in  ITBl,  but  oocutred  independently  to  Oken,  and  was  fimt  piibliMbtd  by  blm 
In  1307.  Since  then  muny  eonflicling  Ibenrieshave  been  brought  furward  on  the  subject 
by  diOerenl  aualomisl*,  who  have  estimated  the  cranial  verlebrre  at  numbers  varying 
from  Ihree  to  seven  ;  while  tiy  ollicra  tbe  idea  has  been  entirely  rejected,  and  even 
the  possibility  of  referriag  lbe  bones  of  the  nknli  to  djjilinet  seginenti!  denied.  Some 
of  tbe  facte  in  favour  of  the  vertebral  theory  are  sotficienlly  manifest  Thus,  llio 
baitilar  process  of  llie  oix-ipilul  bone,  and  the  menial  parts  of  lbe  poat-sphenoid  and 
pre-sii1ienoid  bones,  lie  in  iiericH  with  and  bear conaid era ble  lesemblance  to  Ihe  cenlra 
or  budiei  of  vcrtebne,  ss  is  aeen  pnrtiFuliirly  in  ibose  iinimals  in  which  tho  pre- 
Bphenoid  and  poiit-aphenaid  bones  remain  dL»tln>;t:  lbe  viKceral  arches  of  the  embryo 
likewise  form  a  wrics  r  in  lbe  roof  of  Lbe  ekull  a  certain  degree  of  repetition  of  parts 
from  behind  forwards  is  a1^  visibte,  especially  in  some  of  the  tower  animals :  the 
mode  of  formation  of  the  bead  and  of  lbe  trunk  is  almonl  lbe  same  np  to  the  lime 
when  the  primordial  vertcbne  appear  in  tbe  bitter :  and  lastly,  the  gcncial  resemblance 
of  the  occipital  bone  to  a  vcrtebni  is  admiiled  by  all.  Un  tbe  other  Iiand,  as  it 
must  be  allowcil  (hat  there  is  no  original  division  of  the  cartibkginous  basis  of  the 
cranium,  in  that  part  of  it  whit.-b  lies  in  front  of  tho  sphcuoid  bone,  and  to  which 
the  chotxin  dorAolis  does  not  penetrate,  it  Is  not  easy  to  tiaee  a  resemblance  to  vertebral 
form ;  and  in  the  face  il  is  still  more  diHicult  to  demonalrale  in  the  sevorsi  parts  a 
definite  arrongement  of  visceral  or  costal  arches,  Deleired  liy  tboditreroncesof  opinion 
with  reapeet  to  the  nnmbci  of  cranial  segments  and  lbe  lunes  which  belong  to  each, 
Bome  may  ho  inclined  to  set  aaldc  the  diacusdon  entirely,  hut  we  must  not  loo  rashly 
decide  ngainsl  the  eiUtcnce  of  such  BCgmcnlation,  nor  forget  thai  some  corpoapood""!"* 
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bctweeo  eeveral  bones  of  Ihe  skull  and  rcrtebrae  In  mun  nail  aoimsU  h  gtaenny  ad- 
millf  >1  by  Buieiitific  nnalomisU,  and  lliat  Ibc  difGculliea  whicli  o[iptiie  iLe  oauncinlioa 
of  iilenrcr  vjcwa  ua  Ibe  eeiiiil  rclaliope  of  Ihc  craninl  clemcDld  ari^e  in  great  mewura 
from  deridcnl  iufurniiiltoa  and  Haul  uf  ngrcucnciil  among  snalotniata  as  to  indiviiiual 
poiaU  in  the  corrospondenue  i>f  tboBC  elcmcnLa  Llirougliunt  the  aoimal  fcriea.  (See, 
in  addition  tu  Hib  wurt»  previously  rcferrad  to,  Iluilej,  "  ElemtnU  of  Compamlive 
Analomj,"  180* ;  Cltland,  "  (Jn  tlia  lielntioos  aC  the  Vomer,"  to..  Trans.  Hoy.  3oc 
1S«2:  Spii,  "  CcphalogeneBis,"  1815;  Von  IJacr,  "  Enlwiokelungigeicli.  der  Tliicrc," 
IS2a— 37;  Ilallman,  "Die  Vergleich.  AnaL  dca  Sclililfeubeina,"  iaa7;  liojnaiu  in 
laia,  1813— 1S19.) 

TUB  TARious  roBua  of  tub  skuu,. 
I.  D^ereaaueecoTding  to A'jt. — Inllic  earticrBlagesbfiUdGTelopmenL  Iho posterior 
part  at  ths  akuil  bf ani  a  vci^-  large  proporlion  \a  tlio  anterior  pari  -.  ao  uiucli  «o,  llial 
In  the  Bccoad  nioiitli  of  rieUllife  tbc  line  of  tlic  (enlorium  crcrcbctii  is  vortical  to  Ibe 
baKi*  craDii,aniJ  dividcii  llie  cranial  cavitj'  almusl  equally  inla  tnu  partA.  At  ibe  lime 
of  liirtb  tbo  parietal  region  bad  leatbcd  ite  largest  devtlopiiicul  in  praporlion  U>  ibe 
oedpital  and  frontal  rogidus.  Tbe  grcalesl  fruntal  breaillb  U  Lbea  imalleT  in  pro- 
portion to  lliat  between  llic  parietal  cminenfea  tbati  afterwards.  In  ibo  first  years 
uf  cbitdbood  the  snpcrior  parU  of  the  skull  grow  luoro  rapidly  than  lbs  base.  Tbua, 
in  tbe  fronlal  region.  Ibe  upper  part  of  Ibc  frontal  bono  grows  more  mpidly  Iban  iu 
orbital  proccsaos,  giving  tlic  prumineDl  appearance  of  llie  frontal  emiocnces  peculiar 
to  children.  The  fiiec  al  hirlh  is  calculnlcd  aa  being  scarvelj  an  eigblb  of  iLe  bulk 
□r  the  rest  of  the  head,  while  in  the  adult  it  a  at  least  a  half  tFroriep.  "  Charaelerialik 
den  Kopfo  nacli  dem  KnlwlcklangsgeuilE  dcsselbcu").  In  harmony  villi  ibc  groKlb 
of  the  f4ce  (he  lower  part  of  the  forehead  is  brooghl  forward  by  elungalion  of  the 
anlcrlor  cranial  fo^^a.  and  on  the  approaeb  of  adult  age  it  hecamee  in  tbe  male  alill 
more  prominent  by  the  eipuQBioD  of  the  frontal  stnuaea.  The  luce  becomes  elongated 
in  the  progrcBS  of  gmwtb,  partly  by  increased  height  of  Ihe  naaal  fosae,  partly  by 
the  growth  of  tbe  teelb  and  the  enlargement  of  the  alveolar  arclici  of  Ihe  jaws.  In 
old  ago  tbe  proportion  of  the  face  to  the  cranium  la  diniininhed  by  the  Iom  of  llie 
leolh  and  absorj^-tion  of  the  alveolar  portions  oflbe  jnim.  In  coDBoquenco  of  tbif  Ibe 
upper  jaw  rctrenla,  while  in  the  lower  jaw  the  same  cause  gives,  especially  wLeu  the 
mouth  19  closed,  a  grvatcr  eceniing  prominence  to  the  chin. 

U.  ftxuo/ iJifeicH  cw.^The  female  ptull  la, in  general,  smaller,  ligbler.and  Biuoolbcr 
than  that  of  the  male ;  it  Is  lesg  marked  by  muscular  prominences,  and  has  alio  tbc 
fronlal  sinus  te^  developed.  Tbe  face  is  smaller  in  proporlien  to  tbo  eranium,  tbe  jnwi 
narrower,  and  the  fronlal  and  occipital  legions  Icbb  capacious  in  pro|iortion  In  Ibe 
parietal.  (Huhcbke.)  The  female  skiitl  resembles  the  formed  skull  of  tbe  boy  m<>ra 
than  IbaL  of  the  adnlt  mate ;  but  it  must  also  be  .iduiitied  that  it  U  oftoD  impossible 
lo  dclorminc  the  sex  by  Ibc  appearance  or  form  of  a  ekulL 

III.  Kaliviiat  JJ/(fere"e«.  — That  charactcrialic  forms  of  ekull  are  presented  by  Iha 
tariouB  racca  of  men  has  probably  been  long  known,  but  was  firiil  di4lin\:tly  pointed 
out  by  C'ami>er.  Sub^-igutnlly  the  invesligalions  of  lilunienbach  raised  thu  study  of 
those  dilTcrenl  fonna  to  a  recosnised  poailiuu  in  etbnology.  The  eiteol  and  conslancy 
of  the  ethnical  diQuroneei  of  skulls  are  matters  open  to  discussion ;  but  it  must  lie 
allowed,  that  allliough  many  akulla  are  to  be  met  with  wbitli  fail  to  exhibit  the 
choraeleristics  of  tlie  race  to  which  they  belong,  or  wbiub  present  pceuUarities  similar 
lo  IliOiO  of  nations  considerably  removed  from  them,  yet  not  only  are  Ibcre  ccrlaiu 
forms  of  dkull  highly  distinctive  of  Ihe  principal  varieties  o!  nunkind,  but  tbe  pre- 
vailing form  in  one  nation  in  often  very  diBlingiiiubflblc  from  tbnsc  found  in  nations 
inhahiting  neighbouring  countries.  Great  difTercin'ci  occur  wltli  respeel  lo  siie  in 
the  skulta  of  diflerenl  ualions.  Among  the  smallest  skulls  may  be  mentioned  those 
of  tbo  Hindoo  and  ancient  Peruvian  ;  among  tbc  most  mauivu  ihow  of  the  Scaadi- 
lioviaii.  llie  CoDrc.  and  the  JIaori.  Various  charactera  are  found  belonging  to  the 
ekulla  of  rude  trlbeii,  which  servo  lo  dialingulsb  tbem  from  ibo^e  of  civlllsud  nations. 
Among  those  cbaraclera  may  be  mentioned, — a  depreued  appearanoo  lictweon  the 
middle  lino  of  the  colvarium  and  the  lempuial  ridge,  botli  of  wliicli  slaiid  onl  jironii- 
nonllv  making  Ihc  roof  of  the  skull  (ecm  like  a  house  top ;  a  grvaler  width  uf  tbo 
I  beii,  aud  of  Ibc  aalcriur  uofes ;  groatcr  strengUi  cf  the Jawi  *"'<  Usetb, 
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and  cipecinlly  projeL-lioti  fumiu'ciB  of  the  Incisors,  so  Ihat  ihoao  of  the  uppor  meet 
Uioec  af  the  lower  jaw  at  on  an^ite,  Inaloul  of  botb  «els  buiug  acurly  per)>eadii:ular 
lU  in  cultiTBtcd  tutiona.  Klongsiina  of  the  face  (iDHtiiiHnli  nuij  be  nigarded  m  k 
■peciaUy  hiimau  oliarocterislic  cunnci-tcd  irith  tlie  nee  of  Tai<»  and  speech,  but  prajee- 
tioQ  of  the  Java  furwBrili  ia  only  oitvanlAgcoa^  for  Ibe  noiznre  nf  food,  and  giina  sa 
•ppcaranm  of  approioh  to  the  still  furlhcr  projei-le"!  form  of  the  jaw*  in  the  lower 
mnimals,  particnUrlj'  when  oujoiupBoied,  as  il  often  ii,  by  deBcieut  tlerelapmoal  of 
the  chin. 

The  degree  of  prqieilion  of  Ibo  &ee  in  different  niies  of  men,  and  il«  promineneo 
and  increudcd  proportion  to  the  cmaiuui  in  the  lowur  animal^  Camper  prupoHvd 
to  cxpresi  bj  the  angle  contained  twtween  two  lines,  one  of  them  deacendiuf;  fn>m 
tlie  mo«t  proQiliienl.  part  of  the  forehead  to  tlic  inciBor  tiiarj>Lo  of  the  upper  jair,  Itio 
oilier  puiini;  tbriiugh  the  meatuB  auilltoHus  eilcmus  and  the  ns«al  apinc :  this  he 
termed  tbc  facial  ttnii!e.  He  cstimalei!  its  maximuin  in  the  Eiirojvean  adult  at  80", 
■ud  in  the  akntl  of  a  young  ucuru  he  fuund  it  dimiaisbcd  to  'if ;  while  in  autiquo 
vorlu  of  art  he  jiointed  out  that  il  ira«  increavd  for  artiatic  effect  to  'ii)'  or  more, 
to  extent  never  realised  io  nntnre.  tu  anlmitU.  the  bolal  angle  ia  alniya  much 
lover  than  in  man.  Acvordini;  Co  Camper  and  l.3wrencc,  it  rcacbes  in  the  yooog 
orang  w  high  a  point  u  &6°  or  60° ;  but  in  tlie  adult  oraug  they  found  it  attaining 
only  to  17*,  while  Uwcn  finds  it  to  bo  u  low  aa  'i(f.  (Owen,  '' Zoolog.  Trans," 
Tol.  i.  p.  3T3.)  Sevcfnl  modiGeiLlion.4  of  Camper's  ftngle  have  been  BUgi|;eiited ;  hut, 
like  it,  they  all  labour  iiiiiler  the  disadvantage  of  being  subject  to  modilication  tram 
other  pecuiiaritiei  beaidea  the  relations  propoecd  to  be  estimated. 

A  convenient  method  of  comparing  the  slinlla  of  different  nwes  waa  introduced 
by  Blumeuhach.  and  has  been  much  employed, — the  norma  vrriiailU,  or  eiuni- 
natioo  of  the  ekuU  hy  looking  parpcndiL-ularly  down  upon  it,  which  exhibits  in  one 
view  the  pioportionatu  kngth  and  lireadth  of  the  crauliim,  tlia  projection  of  the 
jaw  beyond  the  forehead,  and  the  luterDl  prominence  of  the  zygomatie  an^hcs.  tn 
udditiou  to  the  norma  vcriiculin  and  profile  view,  Prlchard  lias  likewise  employe<l 
the  front  view  In  cxamioing  akults,  ehowin^  that,  whereas  in  well-formed  Earopean 
ImmIs,  lioca  drawn  from  the  rygiimatic  arch  and  touching  the  temples  are  parallel, 
tta  stmc  linea  in  the  skolU  of  Esqaimaux  and  otborH  meet  over  the  fotehead,  and 
fimn  with  Iha  tamis  a  triiin)j:ulDr  figure. 

Hon!  recently,  a  dniEtf^cation  of  skulls  has  been  made  by  Betzini.  vhieh  has 
met  with  eonsidernble  aeceptance.  Ai'cording  to  his  amtngoment,  they  may  be 
primarily  divided  into  the  itvli'li'ictphalic,  or  these  which  are  elongated  from  beforo 
backwards,  and  the  bmchi/'ifjihalic,  or  those  whii;h  have  nearly  sa  great  breadth  as 
they  have  length.  Tn  each  of  thoee  div  iaions  are  dii-tinguiahed  the  proi/ii-it/iiiiui  akulla, 
or  ihoBC  in  which  liio  U]ipcr  jaw  is  viailde  when  tbey  are  eianiiiied  by  the  norma 
vertiealis,  anil  the  oHhofinalliou-,  in  which  the  jaw  ia  overhung  by  I  he  foiefaead.  The 
naliuns  of  Western  Europe  present  Iheorlhugunlhnus  dolichocephalic  tjpeof  »kull;  the 
African  negro  the  progimthuua  duliehoccphalie  type  ;  the  Slavonic  nations  exhibit  the 
ortbognalhoun  bracliy cephalic  type  ;  the  Mi>iigolinns  the  priignathous  brnchyeephalic 
(Camper,  "  On  the  Conneelion  between  Anatomy,  Drawing,  4c."  traoal.  by  Cogan, 
17114  ;  Blumenbach,  "  lnatltu(ionsDri'hyaiali>gy,"by  EUiotson.  1S20;  and  "De  Qeneria 
Ilumnni  Varielale  NalirS,"  1795  ;  Prichard,  '"Beaoarebea  into  the  Physical  Hiatory  of 
Jlrmfcind."  and  "  Kalural  nistory  of  Man  ;"  Morton,  "  Crania  Americana  ;"  Thurnam 
and  Davies.  "  Craua  BriUnnieji ;"  Huachke.  "Sebiidel.  Him,  und  Seele  des  Mensehen 
nod  der  Thlere,  Ae.,"  laSl;  Meigs,  ■'Cranial  Chatactcriallca  of  the  Kaccs  of  Men," 
PIdlad.  1857;  Iteliiua,  "On  the  present  H tale  of  Ethnoloiry  with  reference  lu  tho 
Korni  of  the  Skull,"  Iranslulcd  In  Hrit.  aud  Fur.  Medico-Chir.  Keview,  April  !l  July, 
ISUti  ;  Carpenter,  iu  "  Cyclop,  of  Amit.  and  I'liysiol.") 

IV,  Irreguiarititi  i^ Funu.—The  most  frequent  irrogularily  in  the  form  of  the 
skull  is  want  of  symmetry.  This  iometimes  ocenra  in  a  marked  degree,  and  there  il 
pruliably  no  pkull  perfectly  symmelricnL  The  ceiutiUon  whidi  has  been  obserred  to 
co-eiist  most  frequently  with  irregular  forma  of  skull  is  sijiimIusib,  or  premature 
obliteration  of  certain  of  llio  sutures.  The  craniid  bonee  increaac  in  sirj:  principally 
ot  their  margins ;  and  when  a  nuture  ia  prematurely  olililcratcd,  the  growth  of  the 
skull  in  the  dlrcclion  at  rigliL  angleij  to  the  line  of  sulure  may  be  supposed  to  be 
checked,  and  increased  growth  iu  other  directions  may  take  pUce  to  supply  the  defeat. 
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(For  an  nccounl  of  the  vnrieLies  of  form  ihua  prodnccd,  nee  Vlreliow,  "  GcsBmincllo 
Abimndliingon,"  ]S5fi.)  Anolbtr  Bt-rica  of  irregular  forms  of  Bkull  is  Ihal  produoed 
liy  pressure  nrtifidnlly  apptieii  in  early  life,  and  is  b«»t  exemplified  from  iinian|r 
I1ii«e  American  tribes  «(io  coiDpresi  llie  heiiiffl  of  tbclr  children  1>T  means  of  aa 
nppuniliii^  of  l>oitrri»  and  bandages :  it  is  also  illuelraleil  in  n  Bligliler  dei;rTC  b* 
liidiviilua!  inBlanceB  in  wbipb  undae  pressure  has  liccn  Btnploynd  uninMnlifpnally. 
{Gc>B£a,  "  Eisni  aur  les  Dfformationa  arlificiellot  du  Crane*  1855.)  Poflhumoa* 
dlistorlLDiiB  likewJH;  ormr  in  long-buriod  nkuUs,  subjected  to  Ihe  combined  influcnea 
of  prosiore  and  moiatnrc.     (Wilson,  "  PreliisliDric  Annals  of  Scotland.") 


IV.— BONES  OF  THE  UPPER  LIMB. 

The  anpcrior  eitremity,  or  upper  limb,  couniats  of  the  ihouMor,  the  urm, 
the  fore  arm,  and  the  hiind.  The  bonosof  the  8hou1der  are  the  Hcapula  ami 
clavicle  ;  in  the  arm  ia  the  humerua  ;  in  the  fore  arm  are  the  radium  ami 
i)]na  ;  and  in  the  hnnil  three  gioiips  of  bonea,  the  corpus,  metacarpus,  nod 
digital  pholnnges. 

SCAI^LA. 

This  bone  ia  placed  upon  the  npper  and  hack  pnrt  of  the  (horas,  occnpies 
the  space  from  the  second  to  the  eeventh  rib,  and  forms  the  posterior  part  of 
the  shoulder. 

It  is  attached  directly  to  the  trunk  only  by  the  olimcle,  and  from  it  i* 
BUitpended  the  huinorus. 

It  is  of  an  irregular  triongular  form,  flat  in  the  greater  part  of  its  extent, 
■nd  elongated  downwards  ;  and  is  ro  placed,  thnt  ita  intomal  border  U 
likewise  posterior.   Its  angles  may  bo  termed  superior,  inferior,  and  extemaL 

It  has  an  anterior  and  posterior  Burfaoo,  Eisd  presents  at  its  external 
angle  the  /iciiil  ivith  its  gUiwid  cavity  or  articular  surface  for  the  hunionu, 
supported  on  a  short  thick  iitrt  of  bone,  and  surmounted  by  the  eorocuwi 
process  ;  also,  springing  from  its  posterior  surface,  the  ipim  tenninaliujj  in 
the  acioviion  proctiss. 

The  anterior  nirfaet  exhibits  in  the  greater  part  of  its  extent  a  shallow 
concavity,  the  fotaa  tnlitcapvlai'u  or  rtiiier,  occupied  hy  the  atibscapularis 
muscle,  and  marked  by  irregular  prominent  linos  converging  upwards  and 
outwards,  which  give  attachnicnt  to  the  t«iidLnous  intersection  a  of  that 
muscle.  Seikirated,  however,  from  this  concavity,  there  are  several  smaller 
flat  spaces  :  one  is  a  triangular  surface  in  front  of  the  superior  angle, 
another  is  a  smuller  surface  at  the  inferior  angle,  and  these,  together  with  a 
rough  lino  runniug  clo«o  to  the  posterior  border  and  uoiting  them,  give 
att.-»chmoiit  to  the  serrntus  niagtiua  muscle  :  there  is  also  n  grooved  are*  ; 
occupied  by  the  lower  border  of  the  subscapuluris  muscle,  close  to  the  ex- 
ternal border,  and  separated  from  the  fossa  subscapularis  by  a  praminent 
ridge  descouding  from  the  neck  of  the  bone. 

The  jiiulerior  tur/ace  or  rforaiini  is  divided  by  the  apine  into  two  iineqiul 
jarts,  the  superioi'  and  amollor  of  which  is  colled  foma  supra-ipiiiita,  the  in- 
ferior/uwi  iiifra-ijiiitala.  The  fiupro-spinous  fossa  has  its  greatest  vi^rticnl 
extent  at  its  iuteruol  extremity,  but  is  deopeat  externally  :  it  is  occupied  by 
the  Rupra-ttpinntus  muscle.  The  Infra-npiijoua  fossa,  much  larger  than  the 
preciidiug,  presents  in  the  middle  a  convexity  corresponding  to  the  concavity 
of  the  venter,  and  outside  this  a  concavity  hounded  by  the  prominent 
external  border.  It  is  marked  near  the  iuner  border  by  short  lines,  cor- 
responding to  tendinous  septji  of  the  infra-spiuatus  muscle,  and  is  occupied 
by  that  muscle  iu  the  greater  part  of  its  extent.  Adjacent  to  the  external 
border,  iu  its  middle  third,  ia  a  narrow  interval  giving  attachment  tu  tfa« 
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terafl  minor  murale  ;  and  beneath  this,  OKtendiDg  over  the  inferior  angle,  ifi 
A  raised  oval  mirfaco,  from  nhioh  the  teres  major  arinoii.  These  spiioea  are 
separated  from  thai  of  the  infra-njiiaatiia  muscle  by  a  rough  line,  which 
gives  Btliichment  to  an  aponeurotic  neptum. 

The  npiiir  of  the  HcajitiliL  ia  a  massive  plate  of  bono  projecting  haclcwnrila 
from  the  dorstitn,  and  cttrring  slightly  upwards,      [t  extends  ontwarda  and 
Fig.  88.  Fig.  87, 
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Fig.  CS, — BiGBT  SciPCU  innM  mimn.  \ 
1,  glenirid  head  ;  3,  mpcrior  angle  ;  S,  inrerinr  angle  ;  4.  ■pino  ;  4,  at  the  hue,  paEoU 
bf  ■  fine  to  the  triangular  iinnolb  snt&ra  of  the  sjiine;  5.  scroriiiDn  ;  6,  ooracoid  pioceu; 
7| anpnipiaoUB  r>Hw  1  7',  iafraHpiuuai  Tuna;  1  to  J,  >uperi<)tbc>ril»ri  2  (o 3.  poctcrlor bor- 
der or  bue  ;  1  to  3,  exwnial  or  infcrior  Imrdpr  ;  10,  ia  opinwite  the  otsI  inifiiru  ot  ciririn 
of  iLe  teres  iinu"r  muscle;  11,  the  oLlique  groore  wlisru  the  teres  minor  moiwle  rises  ; 
1 2,  lb<  lungh  riilge  wiiere  the  long  held  of  tbs  Irioeja  riiKs ;  13,  sniira-iciLpular  notofa  ; 
14,  la  bdo«  the  great  Ba^paiar  nolch. 

Kig.  {37. — RioiiT  SciPiTLi  Fnoii  niryRS.     } 
I,  .t,  fl,  k  1 3,  as  in  Sg.  DO ;  G',  nrticahir  fueet  on  the  acrominu  C-'r  thi'  elnvide  ;  8, 
auWcapular  fauta ;  9,   li^tig,  narrow  aarface.  aad  &\  Iriitai^ular  rough  aurface,  a^parated 
from  Ihe  labacai'ular  Svtaa  and  giiing  altaohnieut  to  tlie  upper  and  lover  parts  of  the 
■erratua  magnue  muBclii. 

a  little  upwarda  irom  the  internal  border  near  its  upper  fourth,  towards  the 
middle  of  the  ueck,  and  becouing  gradually  elevated  towards  its  external 
«xtri>mity,  it  turns  forwards  and  ia  continued  into  the  acromion  process. 
Thi  upper  and  lower  eurfaces  are  smootb,  of  a  triouguLir  form,  concave, 
Mid  form  part  respeutivoly  of  the  Buprtiapiuous  and  iDfraapinous  fossil 
It  presents  two  unattached  bordera,  the  most  prominent  of  which  arises 
from  the  internal  border  of  the  bone  by  a  smooth,  flat,  triangular  surface, 
on  which  the  t«udaa  of  the  inferior  pait  of  the  trape/jus  mueolo  glides, 
as  it  pwsea  to  be  inserted  into  a  rough  thickening  beyond,  which  projects 
aUghtly -downwards.  In  the  rest  of  its  extent  thia  border  ia  rough,  broad, 
utd  subou  tan  eons,  giving  attachment  by  its  siiperior  margin  to  the  trapezius, 
and  by  its  inferior  to  the  delloiil  muscle.  The  other,  the  external  border, 
short,  smooth,  and  concave,  nriaes  near  the  ni^ck  of  tlie  scapula,  and  is  oon- 
tinuous  with  the  under  surface  of  the  acromion,  surrounding  thus  the  ^reat 
icapular  uoUh  between  the  spine  aud  the  neuk  of  the  bone. 
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The  acromion  proc^xn,  projecting  oiitwnrils  imd  fonrards  froto  the  extremity 
of  the  spine,  ia  sitiiiiteJ  nhjve  aud  behind  the  jjteuoid  envity,  and  funuB  tho 
■iiutDiit  of  the  shoulder.      It  ia  an  expanded  process,  compresaed  from  above  1 
domiwanlB.      Ha  superior  eiirfiLCu,  rough  aati   aubcutauL'oiu,   is  continuous  | 
with   the   prominent   border  of  tbti   apiue  ;  its  inferior  HUrfaoe,  smooth  and 
concave,  is  ooutionnus  vritfa  the  superior  surface  aud  uxtumal  border  of  tha  I 
spine.    On  its  int^niiU  b'>rdor  anturiorly  is  a  narrow  ovul  aurfuce  fur  articiUa-  ■ 
tion  with  the  clavicle  ;  and  at  Its  extremity  it  affonls  attachmeiit  to  ths 
coraco-a^romial  lignment. 

The  git.itovl  canity  is  a  slightly  conoavo  aurfaoe,  looking  outwards  and  a 
little  upB-ords  and  forwards.  It  ia  ovoid  or  rather  pyriform  tu  shape,  with 
the  narrow  end  uppermoat,  and  gently  incurved  in  front.  It  is  in  some  i 
degrte  flattened  at  its  circumference,  where,  in  the  recent  state,  it  is  uovered 
by  a  fibrous  band,  the  glenoid  ligament,  which  deepens  its  concavity ;  and  J 
at  its  up|)er  extremity  \s  a  slight  roughness,  marking  the  attuchmeut  of  the 
long  head  of  the  biceps  muscle. 

The  iicci,  BupportinK  tlie  glenoid  cavity,  in  most  distiuct  posteriorly,  where 
it  forms  between  the  glenoid  cavity  and  the  spine  the  jrcat  khiiuIot  notch  or 
graovr,  leading  from  the  supraspinous  to  the  infraapinous  foa«a.  Tha  line 
of  the  neck,  as  described  by  anatomiita,  panaeg  Hnjieriorly  between  the  glenoid 
cavity  and  the  coraooid  prooesa,  bnt  that  of  the  part  often  named  ueck  by 
Burgeons  passes  internal  to  the  coracoid  process. 

The  dorticoiii  procrst,  thick  ouil  strong,  spritiga  almost  vertically  from  the 
auperjor  border  of  the  bona,  above  the  glenoid  cavity,  but,  suddenly 
landing  at  a  right  angle,  is  directed  forwards  and  outwards.  Its  superior 
Kurfaoe,  towards  the  base,  is  rough  and  uneven,  giviug  origin  to  tha  coruco- 
clavicular  ligaments  ;  on  its  outer  border  is  attached  the  ooraco- acromial 
ligament,  at  its  extremity  the  cor4co-bracUialia  muscle  and  short  head  of 
the  biceps,  and  on  the  inner  edge  the  pectoraliH  minor. 

The  bordcn  or  crij'rE  of  the  scapula  are  throe  in  number.  The  inipcrior 
border  is  the  shortest  ;  it  extends  from  the  superior  angle  out  wan)  s  and  down- 
trardii  towards  the  coraooid  process,  at  the  hose  of  which  it  presents  a  roundal 
axayular  natch  {incUnya  semilKntris),  which  is  converted  into  a  foramen 
B  ligament  or  occasionally  a  spiculum  of  bone,  and  is  traversed  by  tlio 
Bupraeoapnlar  nerve,  and  sometimes  also  by  the  accompanying  vesseb.  The 
ewfcnw/,  axiUitTij,  or  inferior  border  present*  at  its  upper  part,  b«ienth  the 
glenoid  cavity,  a  rough  tuberculated  ridge,  above  an  inch  long,  to  which  the 
long  head  of  the  triceps  muscle  is  attacheil  ;  a,  little  below  this  there  is 
nsually  a  slight  groove,  where  the  dorsal  branch  of  the  subscapular  artery 
pnsseis  backwards;  and  at  it?  lower  extremity  the  border  is  thick,  and 
rounded  over  into  the  space  from  which  the  teres  major  muitde  arises.  The 
infernal,  cf  rWtivi/,  or  j/f-atrrior  border,  called  also  the  Ijoae,  ia  the  longest  of 
the  threo,  and  ia  divisible  into  three  parts,  viz.,  a  short  one  oppoute  the 
triangular  surface  of  origin  of  the  prominent  border  of  the  spine,  and  the 
portions  al")vo  and  below  that  space,  both  of  which  incline  outwards  as  they 
recede  from  the  spine.  The  upper  part  gives  attachment  to  the  levator 
anguli  BCapulie  muscle,  the  middle  one  to  the  rhomboideus  minor,  and  the 
lower  to  the  rhombuideus  major  muscle. 

TexiMTt. — The  triangular  part  of  the  scapula  is  in  great  part  tliin  and 
translucent,  and  contains  little  cancellated  tissue.  The  neck,  the  coracoid 
and  acromion  processes,  the  prominent  bonli-r  of  the  spine,  and  the  part 
near  the  inferior  angle,  derive  their  greater  ttiickiicss  ami  strengih  from 
increased   thickness   of   the  compact  bony  substance    iu    some    p.irts,    and 
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from  cancellAt«il  tiame  in  others.  A  rnsciilar  foramea  usnsllj  pioroes  the 
iiifcrior  Burfnce  <if  the  spme,  njiJ  othtiis  are  to  be  fixinil  dd  tlio  antcriur 
biirfoce  of  tho  bone,  near  the  iieok. 

THE    OLilVICLa 

The  davicle  or  collar  bone  extendB  tnuiHTencly  oiitwardi,  with  aji  ioclinft- 
tioD  bockwanU,  from  the  summit  of  the  Btemum  to  tho  aoromion  process  of 
the  ecajiuln,  nnc]  cotiiiocts  the  upper  limb  with  the  trunk. 

It  is  cnrveil  eomevrhat  like  nu  italic  / :  tlie  couToxity  of  the  interiutl 
curve  ia  directed  forward",  a.aii  exteuds  over  two-thirds  of  the  length  of  the 
l>oDe  )  that  uf  the  oiimr  ourve  looks  backwards,  and  is  moat  marked  near  tho 
outer  fourth  of  tho  bone. 

The  clavicle,  towiirda  its  scapular  end,  is  compreaBed  and  broad  from 
Above  duwuwardn,  but  in  the  extent  of  itu  inner  curb's  it  m  more  or  less 
prJamatic  or  cylindrical.  In  it«  <lp»criptioD,  four  Biirfac«i  of  the  shaft  may 
be  distingoiiihed,  together  with  the  two  oxtrcmitlea. 


Pig.  6S.— Tni  BioHT 

CuTtOLC       ) 


p;g.  «s. 


A,  rrom  above ;  B,  from 
Uhiw. 

1,  itcrnal  rnd  ;  °,  auroniiiil 
end  ;  !!',  »in»!l  fa«l  for  »rti- 
Gul&ligo  with  Ibe  wromiun  ; 
3,  groove  oD  the  lover  anr- 
Au?e  Ibr  the  snbclavias  didi- 
clc  ;  1,  rough  elfTBtlon  M. 
tbe  plum  of  alt^choisnt  ot 
Ibo  oaiMO-claTicobr  lifa- 
iiient<  ;  6.  rough  ikiireaiou 
at  tlis  pJuce  of  stti'^hiDrat 

of  Ibc  oi«i«-elaTiroliu-  ir  rbotutiold  ligament;  f1,  in  firoDt,  Uit  mark  of  the attaohmeDt  of 
the  pecloralifl  mAJor  ;  7,  that  of  iLc  deUoid  muscle. 

Tho  stijierior  luifact  is  broadest  in  its  outer  part  ;  it  is  principally  Bub- 
ontaneouB,  but  near  the  inner  extremity  proK'Hts  a  nliglit  ruiighiiess,  marking 
the  clavicular  attachment  of  the  stemo-cltido-miistoid  muscle.  Tho  aiiterUir 
tur/'tce  opposite  the  outer  ourve  is  a  mere  rough  bordur,  from  which  the 
deltoid  muscle  takes  origin,  but  iu  the  inner  half  of  itii  extent  is  broadened 
out  into  an  uneven  space  more  or  less  distinctly  separated  from  the  inferior 
surface,  and  giving  attachment  to  the  pectoralia  major  muxcle.  The  poaltrior 
nirface  u  broadest  at  the  inner  extremity,  and  smooth  in  the  whole  extent  of 
tho  internal  curvature  ;  but  towards  its  outer  extremity  it  fonua  a  narrow 
rough  border  which  separates  it  from  tho  superior  surface,  and  yives 
attachment  to  the  trapezius  nuscle.  Ou  the  in/rrior  i«rfiice  an  elongated 
roughness  near  the  scnpular  extremity  marks  the  attacliDieot  of  the  eoruoo- 
clariuulnr  ligaments  ;  extending;  inwards  from  this,  over  the  midrlle  third  of 
the  bono,  is  a  groove  in  which  the  subclavius  muscle  is  inserted ;  and  near 
the  Htemal  end  L'4  a  smallor  rough  depression,  to  which  the  coelo-cluvicular 
ligament  is  attached. 

The  inlcniul  rrtTcmilij  u  tho  thickest  port  of  the  clavicle.  It  prBBCnts  a 
■omewhat  vorinbly  concavo-convex  Mirfaco,  sotuowh.it  triajigular  in  form, 
with  its  most  prominent  angle  directed  dowriwordu  and  backwards.  The 
ooQipKMed  extd-Nol  trtrrviil'j  is  convex  from  before  backwards,  and  articulates 
by  a  small  oral  but  face  with  the  acromion. 
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Teehirt. — ^te  ulterior  of  Uie  clavicle  couUias  cawte  cancellated 
in  iu  whole  extent.     It  olmoat  tUwafs  presents  a  foratuea  (or  it  medu 

artery  oa  its  posterior  aurfooe,  and  somutimes  otter*. 


THE    HCUSBUa. 

He  hiiinenia  or  um  bone  exteadH  from  the  scapula  to  the  bonea  of  thaJ 

forearm,  with  each  of  which  it  is  articulated.      It  haiigs   tiearlj'  verttcaLy 

from  the  shoulder,  with  no   iocliuation  inwarlH  towards  thti  lower  end.      It  I 

ii  diTioihle  into  s  superior  extremity,  inoluili&g  the  head,  ouclt,  and  greater  1 

fuiil  Hmalloi  tuberosities;    the   nbiift  ;  and  the  in-j 

FJg.  S9.  furior •jxtremit;,  iucludiug  the  oxttrnal  and  internal 

supracoudyloid  etuioencuK,  aod  the  iufcrior  articular  | 

surface.      In  general  forin  it  is  aubcjliadrical  and  ( 

allghtly  tniated. 

The    tiiperior  cxtTemity   is  the  thiokeat   part  ofl 
the    bone.       The    hfiid   is    a    targe   bemisphorical  [ 
articular  elevation,  directed  inwards,  upwards,  and 
somewhat  backitarda.      The  fitcA,   an  dasciibod  byj 
anatoniiBts,  is  the  ring  of  bose  which  supports  tha] 
head  ;  iuferiorly,  it  paaaes  into  the  shaft ;  superiorly, 
it  ia  a  more  groove  between  the  head  and  the  great 
tuberosity.      The  iiccit,   as  often  described  by  anr- 
geoiis,  is  the  part  of  the  shaft  ini mediately  below 
the   tuberosities.      The  'jrrat  tiiberoii(y   is   a  thick 
projection,   contiuued  upwards -from   the    external 
juirt  of  the  shaft,   and  reaching  nearly  to  the  level  i 
of    the    upper   margin     of   the    head  ;    it   ia  aur- 
tv'  mounted   by  throe  flat  surfaces,  the  uppermost  of 

which  gives  attachment  to  the  supra-spinal  us 
mu>clu,  the  lowest  to  the  teres  minor,  and  th* 
intermediate  oue  to  the  infm-spiuatua  muscle. 
Separated  from  the  groat  toborosity  by  the  com- 
mencement of  the  bicipital  groove,  the  tnialt 
tfiheroeil]/,  ronnded  and  prominent,  looks  diroctly 
forwards  and  gives  altochmout  to  the  subscapTdaria 
musolo. 


Fi|;.  S9. — BtQHT  HcMiRCi  rsoH  raroBi.  ) 
1,  tlie  articulsr  bi'uil ;  3.  letxcr  tuberoiil;  ;  3,  grcatw 
tD^temfiilj  ;  4,  iierk  uf  analoiaiffU  ;  fi.  bl<u|t^lat  grooTC  ;  (^ 
inDcr  bici[>ita1  Hijgc  aad  mark  lit  lh<i  utlnFluiieDt  of  tlia 
litiKiiiiiuB  dorai  and  ten-a  major  roa»:l«f  ;  T,  onUr  Iiid|iitn1 
ridge,  Biirl  roagli  surTiee  if  inserUnn  of  l)ie  pcrlnralli  iiiitjor, 
runuhig  dovD  iirto  T,  the  triaD^abir  innrk  oF  till  iiuertiiiii 
of  ILe  deltoid  ;  8,  tpintl  groovi} ;  9,  inr^er  riilgv  uf  the 
hDiacrm;  10.  CruoLloor  srlii'ulsr  lutCiK  ;  II,  ca|>it«lJun), 
or  rndinl  CJiiJjlo  ;  12,  i;|)itrocl(l(»r  ut  inWtnal  ioiJisojndy. 
loid  emiuciice;  13,  capitelUr  or  eilcrnal  nipncoodjluiii 
oDiiaesCD  i  14,  corauoid  de|iresBiOD  or  fdwt. 
Ill 

The  ihnff  or  body,  thick  and  cjlindricfl]  supe- 
riorly, becomes  somonhat  thinner  m  it  desceinlH,  and  in  the  lower  thinl 
is  expanded  trau«verBely  and  become«  somowhat  Uiree-«idcd.  Superiorly  on 
tta  r  ct  is  the  bicipital  groove,   bo   named  from  lodging  the  long 
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t«a<lon  of  the  bicepa  tniucle  :  this  groove,  coramenciiig  between  the 
tuberaaities,  deaceuds  nith  an  iacliimtioa  inwards,  aoil  is  bouuJoil  by  tnu 
rough  ridgcs,  the  eitemal   and   most  promineot  of  which  givoa  attaclimeiit 

to  the  peutomlis   mujor  muMle,   the   iutemal   or  posteiioi  la  the  latiasimus 

ilorsi  and  teres  major.       Towards  the  middle  of  the 

■iuJti  on  the  iuuer  lAteriil  line,  is  a  rough  linear  mark 

where    the  corauo-brachialis    muscle  in   inserted,    and 

lover  down   there  is  a   medullary    foramen    directed 

downwmnis  into   the  interior   of  tbo  boue.       On   the 

cxtrrnitl  part  of  the  shaft,  naor  it«  middle,  in  a  line 

antorioily  with  the  externa]  bicipital  ridge,  is  a  Urge, 

rongh,  and   ilneTeu  surface,  of  a  triangular  shape,  the 

impnrtHia    of   the    drltoid    tmuflt.       Below  this    the 

external  bicipilAl   ridge   ia   continued   into  a    smooth 

elevation  which,   dcsci-niliug  on  the  front  of  the  shaft 

to  the  inferior  eitrotnity,  sepunites  nn  oxtcnial   from 

an  internal  BurfUce,  while  at  the  eiiles  two  sharp  edges, 

the  ixUrnal  and  inknutl  niprttcondfiloiii  rid-ja  spriug 

from  the   eminenoee  of  the  same  name  and  ascend 

for  some   distance,  aeparnting   the  anterior  from   the 

flat    posterior    surface.       About    the    middle    of    the 

shaft  externally,  a  broajl  depression,  the  miisculu-jjniiiij 

rjrootKf   passes   downwards  and   forwards    in    a   spiral 

direction,    limited    above    by    the    deltoid    inipre^on 

and  below  by  the  external  HupracoTidyloid  ridge,  and 

lodges  the  niusculo-Hpiral  nerve  and  thti  accompauyiug 

artery. 


Pig.  70. — RiaoT  Himiiini  vaoti  iiHnrD. 

1, 3,  8,  k  10,  iliij  Miaie  as  in  Big.  i9  ;  IS,  ia  iilaoed  aba>e  the 
olecraDDD  Uxt^ 
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The  inferior  exlrtniiiy  is  much  eolarged  laterally, 
flattened  from  before  backwfirdH,  and  is  curved  slightly 
forwards.  Projecting  on  either  side  are  the  txlenmi 
luid  inttmal  lUprocoiMlyJoid  nniiiejwcs  (the  ttmJylts  of 
most  authors,  cpicojtdi/U  and  ej/itrockUa  of  Cbausaier), 
the  internal  of  which  is  much  move  prominent  than 
the  external,  and  is  slightly  inclined  backwards,  llie 
iii/erior  artieidar  sui/imm,  fitting  by  peculiar  curved 
grooves  aud  cmint^ncea  to  the  correapouding  siu'foces 
of  the  rodiwi  and  uloa,  is  divided  by  a  ridge  into  an 
external  and  on  internal  part.  The  external  part, 
articulated  with  the  radius,  consists  of  a  rounded  einiueuoe  directed  forwards, 
calle'I  the  eapittllum,  and  a  groove  inteniul  to  it ;  it  does  not  extend  to  the 
posterior  surface.  Tlie  iutomal  part,  the  trvcltlea,  articulates  with  the  ulna, 
and  extends  completely  round  from  the  anterior  to  the  posterior  surface  oF 
the  bone  ;  it  is  grooved  down  the  middle  like  the  surface  of  a  pulley,  and  is 
somewhat  broader  behind  than  in  frout  ;  anteriorly,  its  margiua  are  inclined 
downworils  and  inwards;  posteriorly,  upwards  and  outwaribt,  and  so  that  seen 
from  behind,  it  liot  in  the  middle  p.irt  of  the  bone.  Anteriorly,  the  internal 
margin  of  the  trochlea  is  the  most  prominent,  and  widens  below  mto  a 
convexity  parallel   to  the  groove  ;  posteriorly,  the  external  margin  is  : 
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proiriiiipiit.  AVove  the  trochlen  posteriorly  iH  a  krgo  nnj  deep  pit,  the 
off  I'TOii"!!  fossa,  which  receives  thu  olucranon  process  of  the  ulna  in  eitenaiou 
of  the  foreana  ;  and  above  it  anteriorly,  separnted  from  the  olecrnuoa  fogga 
only  by  a.  thin  lamiua  of  bone,  is  the  much  snuKller  ci/roiioui  futna  which 
n^ceives  the  coroacirl  process  in  flexion.  Above  the  capitellum  is  a  Hhalloir 
depresuon,  into  vhich  the  bead  of  the  radius  is  preu^od  in  complete  flexion. 

VarietUs. — It  is  not  um^ommon  to 'lintl  a  amftll  booktike  prncf«».  with  its  poiat 
I  diracldd  dawnwnr'lB,  pluwd  in  front  i>!  the  in1(rraAl  HUjinirnnitrlriil  ri'lge.  the 
f  tuprwondi/Uiiil  procri).  From  its  citroinitj.  a  fibrous  baud,  giving  orti^  lo  (bo 
ptnoalor  lodli  tere«  mniictc,  imncs  to  tbo  iiilemul  (nprupoDil^loiil  eminence,  anil 
llirougb  the  UTi'b  tliua  rormeil  puses  ibc  tnedliui  nerrc,  BceompiknlL'ct  fiequeully  by 
the  biachlil  Rrtery,  or  by  n  l>rge  bmocb  ri«ing  from  iL  Tbia  proceu  repre*eaU  a 
portien  of  the  bone  camplDllng  a  (oramen  ia  ciiniivareua  animals.  Much  ha«  been 
wrillou  on  the  subject.  (Strutbcta'  Edin.  MeU.  Jonm.  18JB.  Gniber,  "  Camilii 
Biipraconilvloidcaii  humeri,"  Mem.  do  I'Acad,  Imp,  dc  St.  relorabnrg,  !S50,  p.  .^T. 
lijrtl,  '"I'opogr,  Aoat."  r.  li.  p.  2S3,)  The  thin  pbita  between  the  olecranon  and 
ourouoid  fosste  it  aomotlmes  perforated. 

THB   BAUIUS.* 

The  radius  is  the  external  of  the  Ivo  bones  of  tho  forearm,  and  eitenJs 
from  the  humerus  to  the  corpus.      Tt  is  thickest  at  ita  lower  extremity. 

It  articuUtes  with  the  humorus,  the  ulna,  tJie  soAphoid,  and  the  semi- 
lunar bonoi. 

Tho  /itflJ,  or  superior  articular  eitremity,  is  of  the  form  of  a  disc,  VfitU  a 
smooth  vertical  mnrijin.  It  presents  on  its  summit  a  deprussion,  which 
articulates  with  the  capitellum  of  tho  hutnenis,  and  is  surrounded  by  n 
convex  part,  broaiiest  inliinialty  whore  it  glides  upon  tho  groove  internal 
to  the  capitellum,  Tho  smooth,  short,  cylindrical  surfaoe  of  the  verticAl 
mar^gin,  likewise  broodext  internally,  rolls  ou  the  small  sigmoid  cavity  of  the 
nlua  and  within  thu  orbicuUr  lignuieut.  The  head  is  supported  on  a  con- 
stncted  portion  of  a  cylindrical  form,  named  the  iit-'k, 

Tho  aJuij'l  or  butlij  is  slightly  curved,  with  tho  convexity  diroct-ed  outwards 
and  backwards.  On  its  internal  aspect  superiorly,  where  it  is  continuous 
with  the  nock,  is  the  hki/iitut  luUnwity,  to  the  posterior  border  of 
which  is  attached  the  tendon  of  the  biceps  mtlxde.  Below  the  bidpilHl 
tuberosity  the  shuft  prosonta  three  sides,  the  exlemal  of  which  is  rounded 
into  tho  others  by  smooth  convex  margins,  while  tho  nntorior  and  po«terior 
■urfftces  are  soparated  by  on  acute  internal  margin,  which  gives  attachment 
to  the  interosseous  ligament.  The  rxltinid  surface  is  oouvex  trnnsTeisely  ns 
■well  aa  longitudinally  ;  it  is  marked  near  the  middle  by  an  oval  rough  port, 
about  one  inch  tuid  a  half  long,  which  gives  insertion  to  the  pronator  radii 
teres.  Tho  aulerinr  nirfatt  is  marked  iu  its  upper  part  by  n  shallow  longi- 
tudinal groove  for  the  flexor  longia  poUids  ;  inforiorly  it  is  expanded,  and 
preAonta  a  flat  inipressiun  corresponding  with  tho  pronator  quadrntna  ;  and 
above  the  middle  is  the  foramen  for  the  me<lul!ary  vowels,  directed  upwiuds 
into  the  bono.  The  ;'yj(fi-ior  ivifact  prcseuta  slight  oblitine  impreasious  of 
tho  extensor  muscleB  of  the  thumb. 

The  loiirer  er.lTeinily  of  the  radius,  broiul  and  thick,  and  somewhat  quwlti- 
laleral,  prenents  inferiorly  a  bu'ye  surface,  which  articulates  with  the  carpus, 
and  iutomidly  a  small  one,  which  itrtioulutes  wiih   the  ulna.      Tho  carpal 

*  When  the  arm  ii  at  rot  It  hangs  Dalumll;  with  tho  thumb  directed  rorvardi  ud 
inwaidE.  <u  in  pnrlial  proniliou  ;  hoL  in  annbiniiuil  dneriiiiton  the  rmrrami  ii  p[nD«d  u 
in  >u|<inslion,  wilb  thu  lliouib  diiecteU  outtrardK  aoU  the  palm  of  the  hand  lookiaf 
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articular  aurfiico,  which  is  slightly  concave,  is  somewhat  fiva-BJded  and  ilivideil 
hj  a  line  into  a  qniulrilatcml  inteniol  part,  vhich  articulatoa  with  the  Hemi- 
luDor  bone,  an<l  a  triangular  cxtemnl  [Hirt,  which  articulateg  with  the 
scaphoid  bone.     The  ulnar  articular  Biirfocc  ia  vcrlicol,  and  forma  a  right 
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Fig.  71. — Ridirt  ItADica  fiioh  siroBK. 
Pig.  72.— EiaiiT  RsDiDa  fnoK  nsnlKn.     J 

],  bni,  Bliowing  ths  hollow  alio ve  for  the  hnmergj, 

bdJ  Ihti  short  fylitiitrj^l  fmrfacc  t^nrroDndirL^  it  fur 

the  Dinar  arLiculatlon ;  2,  tho  tierk  ;  3,  the  tubercle  i 

4,   il  oppraile  lo  tho  Dhliqne  line  ;  5,  iDtcrnal  lianlrr 

or  intenaeoiis  ridgd  ;  the  shaded  pact  nenr  E  nmrkB 

the  slight  bdton'  in  which  the   Beior  lODgna  poltiula 

muMcle  Lifs  ;  0,  carpal  artjcalar  furfnce ;  7,  stjioid 
LifniMaa  ;  S,  the  artJcDlir  hutloir  Tor  the  lower  end 
nC  tha  nlim ;  0,  itnproiion  at  the  midJle  of  tho 
■  anter  bonier  or  the  atUuhmeiit  of  Iho  pronatHur  radii 

teres;    10  and  11,   oLliquQ  depr^asioDB  markiDg  the 

places  of  the  eilcnaor  loogm  digitorum  and  extetuor 

OEsit  mclacarpi  pollicU  ;  betweca  7  and  S,  Ilie  dorsal 

ETDOrei  for  the  tendons  oC  tho  eitroaor  mUBclea. 

angle  with  tho  inferior  surface  ;  it  is  concave 

from  before  backwards,  forming  a  itmihinar 

aicily,  in  which  the  rounded  lower  end  of  the 

nlna   plays.       At   the  external  angle   of  the 

inferior  Rurfacc  a  part  projecting  downwanis, 
,  called  the  styloi'I  process,  gives  attachment  to 

the  eitcmal  lateral  ligament  of  the  wridt 
'  joint,  while  the  anterior  and  posterior  morgiua 

are  liliewise  rough  and  prominent  for  other  liga- 
ment*.     On  its  external  and  posterior  aiipecta 

the  inferior  extremity  of  the  mdius  is  marked 

by  grooves,  which  transmit  the  extensor  teu- 

dan«.      Thun,    on   the   external   border,    is   a 

ll.it  groove  directed  downwards  and  forwards 

which  lodges  the  extensor  ossia  metacarpi  and 

extensor  primi  intemodii  pollicis ;  and  on  the 

posterior  surface  nre  three  grooves,  tlie  middle  one  of  which,  oblir^uo  and 

n.iTTOw,  and  with  prominent  borders,  lodges  the  extensor  eeouudi  intemodii 

pollicis;  while  of   the   two   others,    which    are   broad    and   shallower,    the 

external,  subdivided  by  a  slight  mark,  gives  passage  to  the  cxtensoros  carjii 

radiates  longior  and  brovior,  and  tho  internal  tranamiis  the  extensor  commtmia 

digitonun  and  extensor  indicia. 

THE  TLKA, 

The  ulna  is  tho  internal  of  tho  two  bones  of  the  forearm.  It  is  longer 
than  tho  radius  by  tho  extent  of  tho  olecranon  process.  ,  It  is  largest  nt 
its  upper  extremity,  and  is  curved  and  three-sided  elsewhere,  except  for  a 
short  distance  at  the  lower  end,  whore  it  is  straight  and  cylindrical.  It  is 
inclined  downwards  and  outwards  from  the  humerus  in  such  a  direction 
that  a  straight  lino  pnsiaing  from  the  great  tuberosity  of  tho  humerus  down- 
wards through  the  capitelluni  would  touch  the  lower  end  of  the  nlna. 

The  ulna  articulates  with  the  humerus  and  the  rodius ;  in  the  natural 
skeleton  it  ia  not  in  contact  with  tho  carpal  bones,  being  separated  from 
the  cuneiform  bono  by  an  intor'Orticular  fibre- cartilage. 
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Tho  ruparior  exlreiniltj  of  tlio  ulnii  prcBents  for  articulation  wiUi  the 
Lumerua  a  largo  articular  Biirfaco,  tlio  gnul  sif/moid  tavily,  wlucU  looks 
forwards  oiid  ia  bouuilud  in  ita  pmtsrior  and  upper  part  by  tho  olecranon,  a 
thick  procoss  continued  upwards  from  tho  ahnft,  and  in  ita  lower  part  by 
tho  coronoid  process,  wliich  projocta  forwnnla.  Tho  groat  Mgmoid  cavity  i» 
concave  &om  abovo  downwards,  with  ita  infurior  wall  deeper  tliua  its  Buporior, 
and  ia  convex  from  side  to  EiJe,  being  traversed  by  n  vertical  ridgo.  Tho 
part  external  to  thU  riilge  is  broad  and  convex  above,  while  tho  part  internal 
to  tho  riilge  is  broad  and  ooiicaye  below  ;  a  slight  coiiatrietion,  and  some- 
tunes  a  notch  of  division,  occurs  across  tho  middle  of  the  cavity.    CouUduous 
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Fig,  73.— Kisni  Di.»i  viiou  beforb. 

Fig.  74.— KioDtUt:!!  riioM  deqind  ANDVuaouT.  i 

],  pcmt  or  beuk  of  the  olccraDCtn  ;  -,  tnlwrositj  of  ' 
the  nlecranno ;  3,  end  of  Ike  ouranold  proceii ;  4, 
grmter  sigmoid  arlicaUr  surTaoc,  4  jiDJuta  to  tha 
upper  divLsioa  of  thiA  BarfiiMi  5,  Inner  aigmoid 
cavity,  aud  bolow  it  tbc  rlJge  for  tbo  BDpiDfttor  lireTJi 
musute  ;  fi,  eilernal  barJtc  or  iDtcrossooui  riilgc  ;  7, 
lover  extremity  or  bend;  8,  styloid  proaeu:  9, 
I'OUgb  Burfai^  of  iutertion  of  tbe  bracbiulii  Bnticni 
maHle  on  the  front  of  the  coronoid  prDcws ;  iieloW 
10,  tbe  abiiqne  line  marking  tho  nttaohnnmt  of 
tlie  pronator  quadratuB  niuiele  ;  11,  triangalsr  aur- 
iaoe  for  tbe  knconeom  maiclc  ;  12,  upper  part  of  tbe 
poflterioT  border,  to  the  rijjht  of  which  the  dejirvs- 
aions  lor  the  long  eiteoioi'  mnsclea  of  the  &ngen 
onoup;  tlie  posteiiur  aurfiica. 

with  the  great  is  tho  imoil  tigmoid  cavitjf, 
a  small  articular   surface  on   the  outer  aido 

of  tho  base  of  the  coronoid  procoas,  aligbtly 
concave  from  before  backwards,  and  articula- 
ting with  the  cylindrical  port  of  tho  head  of 
the  rodiui.  The  olecranon  forms  by  its 
autorior  surface  a  part  of  the  articular  atir- 
faco  of  tho  great  sigmoid  cavity  ;  superiorly, 
]>rond  and  unovou,  it  gives  attachment  to 
the  tncci>a  citonsor  muscle,  and  poi^teriorly  it 
prcsontB  a  Bnbcutancous  Burfoco  which  is 
continuous  with  tha  postarior  margin  of  tho 
shaft.  Bat  ween  its  anterior  and  superior 
surfaces  is  an  acute  projection  which  fits,  in 
oztouBion  of  tho  elbow,  into  tho  olecranon  fossa 
of  the  humerus,  and  botwoon  tho  superior  and 
posterior  surface  is  a  rectangular  prominence 
wliich  fonns  the  point  of  the  elbow.  The  eoronnW  procat  terminates  in  a 
sharp  ridgo,  the  prominent  anterior  oitromity  of  which  is  reooivod  during 
Goxion  into  tho  coronoid  fossa  of  tho  humerus  ;  ita  suporior  Hurfaco  forms 
part  of  tho  surface  of  tho  great  sigmoid  cavity ;  tho  inferior  surface  rises 
gradually  from  tho  anterior  surface  of  the  bone,  and  ia  covered  Ijy  a  large' 
triangular  rougUnosa  which  gives  insertion  to  the  brachialis  antioua  musclo, 

Tho  loil'j  or  ilui/t  ia  tho  upper  three-fourths  of  ita  extent  ia  throe-aided, 
and  proaentB  a  slight  curve  with  tho  convexity  backwards,  but  near  tho 
lower  oxtrcmity  ia  slender,  straight  and  cylindrical  Tho  anftrior  surf.Kt 
Is  grooved  in  tho  upper  half,  where  the  flexor  profundus  musclo  takos  origin ; 
and  at  its  lower  end  boa  an  oblique  line  to  which  the  pronator  quodratua 
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u  attached.     Placed  near  the  upper  third  is  a  fonunsn  for  vessela,  directed 

upwards  into  the  medullary  cavity.  The  iitleri\al  surface  ia  amooUi, 
And  somewhat  oicarntod  Huperiorly  on  the  aido  of  the  olucnmon,  where 
it  gives  altaclimout  to  tho  flexor  profundua  musolo,  while  inforiorly  it  is  aub- 
cutftneous.  The  pnaterior  surface,  more  uneven,  loolw  outwards  and  brvck- 
w.trda ;  an  oblique  ridge,  descending  from  behind  the  small  sigmoid  cavity, 
limits  a  superior  tri&uguliLr  uroa,  which  extends  over  tho  outer  side  of  the 
olecnuion  aud  givea  nttachmeiit  to  the  ancoiioua  musclo  ;  immedifttoly  below 
the  small  atgmoid  cavity  is  a,  short  apace  looking  diroctly  outwurda,  to  which 
the  supinator  breris  in  attacbcd  :  while  the  remaining  and  largest  part  of  tbifl 
surface  ia  alightly  imprei»ed  by  tho  extensor  muscles.  Of  the  three  ^miiryint, 
the  anterior  and  posterior  ore  rounded,  and  for  the  most  part  smooth  ;  tho 
external  ia  sharp,  and  gives  attacbmaut  to  the  int«ro3aoouB  ligament. 

TIw  (n/erurr  cxtnmUy  preseuts  a  rouudod  articular  head  ;  and  on  tho 
internal  aspect  of  the  bead  a  short  oylindrioal  projection,  the  ilyloul  procas, 
which  descends  iu  a  line  with  the  inner  and  posterior  aurfooo  of  the  shaft, 
aud  gives  attachment  to  tho  internal  hiteral  ligament  of  the  wriat  joiut.  The 
heatl  presents  two  aspects,  of  which  ouo,  llatteued  tuid  circular  in  form,  looks 
towards  (he  wrist  joiut  ;  whilst  tho  other,  narrow  and  cyliudrical,  looks  out- 
wards, and  is  received  into  the  aemilunar  cavity  in  the  coutiguous  border  of 
the  radius.  Tho  huad  and  the  styloid  process  nro  separated  posteriorly  by 
a  groove,  which  is  traversed  by  tho  toudon.  of  tho  extensor  oarpi  uloims  ; 
ami  inferiorly  by  a  depression,  into  which  the  triangular  £bro-aartilage 
which  interveneia  between  the  ulna  aud  the  carpus  is  inserted. 

THX  CAHFTJB, 

The  carpus  is  ooroposed  of  eight  short  bones,  which  aro  disposed  in  two 
ranges,  foiu'  in  each  range.  Enumerated  from  the  radial  to  the  ulnar  side, 
the  bones  which  constitute  the  first  or  superior  range  ore  named  scaphoid, 
Bomilunor,  cuneiform,  and  piaiform  ;  tliosa  of  the  second  or  inferior  range, 
trapeduia,  trapezoid,  os  magnum,  and  unciform. 
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Fig.  75. — HiLP-E>uoiu.iiifATia  Tiiw  or  Fig.  7E. 

TBI  CiSIM  *S»  pKOHlMil,  PiETB  OF  THl 
llBTADAa»lL  BoRia,  riU'K  KKfOAl,  WITH 
IKR  OlUtFAL  BqIES  SLianTLI  BEPAaiTED 
TO  SHOW  TnK  rOEU  UF  Tillin  SCRrACES 
Of  OOKTiCI  WITH   BACH   UTUKR,      | 

1,  aonphoiJ  bope;  2,  semilunar,  pre- 
bcsdUdk  in  IhiB  instance,  ta  oflcQ  occurs,  a 
■mall  Borliuie  of  articalntioa  with  tlie  uiici- 
fonn  bnae;  3,  cuneiform  or  iiynimiilal ; 
i,  piiifi>rm,  laid  upon  the  lost ;  B,  Irapo- 
lium,  the  Ggure  is  placed  npcin  the  riUga, 
to  the  inaiilc  of  vbich  is  the  groo'e  for  the 
t«niloa  of  fleior  carpi  mdikhs ;  6,  trape- 
xoid  bone ;  T,  ob  mogaum,  tbe  Egon  ia 
pUooJ  on  the  tuberositj  ;  B,  nnciform  boae, 

the  figure  is  ploMil  od  llie  unciform  pmcMs.  The  motaEirpnl  hones  will  lie  dl»tingtiiBbed 
bj  the  first  hiiai;  iLTtienlateJ  Kparati'Iy  with  the  ttujiMium.  The  articulutiuu  of  the  OS 
magnom  with  the  foarlb  motucarpil  huae  is  rei^rcaeDtcd  Eemc^'hat  loo  larg«. 

The  dorsal  surface  of  the  carpus  ia  oonvos,  tho  palmar  is  concave  ftom 
side  to  aide,  the  concavity  being  bounded  by  four  prominences,  one  ot  the 
outer  ani  one  at  the  inner  extremity  of  each  range.     The  anterior  annular 
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ligoiuetit  is  stretohcJ  ncrOHS  tho  carpus  betweon  tlisse  prominences,  RO  as  to 
form  a  canal  for  tUo  traBBmiaBioa  of  the  flexor  teiidona. 

Tho  snperior  suriaco.i  of  tho  scaphoid,  BGmiluntir  and  cunoifonn  bones 
form,  when  in  apposition,  a  coiilinuouB  convexity  which  correaponda  with 
the  ooncafity  preaeoted  hy  tho  radius  and  the  intcrarticular  ctrtilagc,  while 
the  piaifona  hone  ia  attached  in  front  of  tho  ctinaifonn,  with  which  alone  it 
articulates.  The  lino  of  nrLiculation  between  the  superior  and  inforior  raugea 
ia  ooncftvo-convos  from  eidp  to  aide,  the  trapezium,  tnipeaoid  and  os  longnuia 
bounding  a  cai-ity  which  lodgca  tho  external  part  of  the  savphoid,  and  the 
OS  magnum  and  unciform  rising  up  in  a  convexity,  nhich  ia  received  into  A 
hollow  formed  by  the  scaphoid,  scmiiunar,  and  cuneiform  bones. 

THE  SCAPaOID   BONB. 

The  KCaphoid,  or  iiavUular  bono,  the  largoat  and  moat  external  of  tho 
Srat  row  of  carpal  bonea,  ia  of  a  curved  form,  and  lii^s  with  its  longest  axis 
directed  outwards  and  downwards.  Its  superior  surface,  convex  and  smooth 
for  articulation  with  the  radius,  ia  inclined  backwardR,  so  that  tho  posterior 
surface  of  the  bone  is  not  ao  deep  aa  tho  anterior.  Tho  internal  surface, 
narrow  from  above  downwards,  articulntea  with  the  Bemilniiar  bone.  Tho 
outer  extremity,  rough  auperiorly  for  the  attachment  of  ligaments,  present! 
iuferiorly  nn  articular  convexity,  which  occupies  tho  hollow  formed  by  the 
upper  Burfacea  of  the  trapezium  and  trapezoid  bones,  and  is  continuouit 
with  a  large  concave  aurfaco  extending  over  the  rest  of  the  inferior  aspect 
of  the  bone,  and  articulating  with  the  oa  magtmm.  Tlie  fore  piirt  of  the 
outer  extremity  of  the  scaphoid  bone  projects  fotwnnla,  fonning  one  of  the 
tubercles  to  which  the  anterior  annular  ligament  is  attached.  The  scaphoid 
articuhites  with  &ve  bonen,  viz.,  the  radius,  the  semilun.'U',  trapezium, 
trapezoid,  and  os  magnum. 

THE  SEMlLtNiK  BONE. 

The  scmiliinar,  or  lunatt  bone,  irregularly  cubic,  is  named  From  the 
creicantio  concavity  from  before  bnokwards  of  its  inferior  surface,  which 
roata  on  the  head  of  the  os  magnum,  and  frequently  also  by  a  bevelled  edge 
slightly  on  the  unciform  bone.  Ita  externa]  surface  is  vertical,  and  articu- 
lates with  tho  scaphoid  bone  ;  its  internal  surface  looks  <loimwai>ls  and 
inwards,  is  much  deeper  and  narrower  than  the  external,  and  articulates 
with  the  cuneiform.  The  convex  superior  aiirrace,  which  ortieuLitt'S  with 
tho  nwiius,  ia  inchned,  like  that  of  tho  scaphoid,  more  backwards  than 
forwards,  and  hence  the  anterior  surface  is  deeper  lliuu  the  posterior.  Tlio 
Bomilunar  articulates  with  five  bones,  viz.,  the  radius,  scaphoid,  cunoifonn, 
OS  magnum,  and  unciform. 


THE  cryBiFonn  dose. 

Tho  cuneiform  orpyramiJaf  boue,  is  aomewhnt  wedge-shaped,  its  internal 
extremity,  rough  for  ligameutw,  forming  tho  blunt  narrow  end  of  tho  wedge. 
Superiorly  it  presents  on  articular  aurfaco,  which  glides  upon  the  triongvilar 
uartilagc  interposed  between  it  and  the  ulna  ;  oitemally  it  artioiilntes  with 
tho  semilunar  bone,  and  iuferiorly  with  the  unoifonn,  liy  means  of  a  surfacu 
which  is  concavo-convex  from  without  inwarda.  lis  anterior  surface  ia  dJs- 
tingniahed  from  tho  poaterior  by  »  smooth  oirculur  facet  on  its  outer  half, 
which  iirtimilates  with  the  pisiform  bone.  Tho  cuneiform  articulutoa  with 
tlir^  He  aomilunar,  pisiform,  and  unciform. 
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CABPAL  BONES. 
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THE  PiairoBM  BOVX. 


Th*  piaifoimi  bouo,  or  oi  Totundvm,  so  ealioJ  from  its  resembUiico  to  & 
pea,  lies  on  a  plane  anterior  to  the  other  bones  of  tlie  carpus.  Posteriorly 
it  poBHeeBoi  Ka  nrticatar  surface,  which  rests  ou  tlio  cuneiform  buue.  TLu 
mass  of  tbH  bone  ia  so  inclined  from  tliid  surface  dotruwarJs  and  outwards, 
lliut  tho  piaiform  bouo  of  oao  hand  is  dlfitiuj^uishnble  from  that  of  Uio  other. 


Fig.  70. 
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Fig.  TO. — DdRSAL  TllT  or  rns  Cabfdb,  iriTn  4 

roBtioior  Kton  orTUiMETiDiBrAt.  BoKxs.   i 

1,  Kaphoid  i  2,  •emilnniu' ;  3,  cuncifinrni ;   4, 

fitilorm  ;  6,  trapeiigm ;  7,  trapezoid ;  8,  a*  msg- 

oum  1  S,  unciform. 

THE  TBiPEEIt™. 

The  trnpesuum,  or  01  miiHamjuliitn  mojiw, 
is  the  most  eitomal  of  the  second  row  of 
carpal  bouea.  It  preeeuta  &  rhombic  form 
when  seen  from  its  dorsal  or  palmar  aspect, 
ami  baa  its  most  pruminaut  angle  directad 
dowuwanlB.  Its  anterior  surfaca  is  marked 
by  a  vertical  groove  travorsc-d  by  the  tendon 

of  the  lloxor  carpi  radialis  muscle,  and  oxtemol  to  the  groove  by  a  ridge, 
or  tubercle,  one  of  the  four  prominences  which  give  attachment  to  the 
anterior  annular  ligament.  Of  the  intonml  sides  of  the  rhomb,  the 
superior  articulates  with  the  scaphoid  bono,  the  inferior  with  the  trapezoid 
boue,  tuid  by  a  small  facet  close  to  the  inferior  angle  also  with  the  second 
metacarpal  bone.  Of  the  external  aides  the  superior  is  rough,  and  the 
inferior  presents  a  smootlk  surface  convex  from  behind  forwards,  and  coneaTe 
from  without  inwards,  ivhich  articulates  with  tho  metacarpal  bone  of  the 
thumb,  and  is  separated  by  a  rough  line  at  tho  inferior  angle  from  the  surface 
for  the  second  metacarpal  bone.  The  trapezium  orticulatos  with  four  boues, 
vix.,  the  scaphoid,  trapezoid,  and  first  and  second  metacarpals, 

THE    TIIAFEZOID    BOSS, 

The  tropezoid  bono,  or  01  muttangtilum  minus,  is  considerably  smaller 
than  the  trapezium.  Its  longest  diameter  is  from  before  backwards.  Its 
posterior  surface,  whicli  is  pentagonal,  ia  much  larger  than  the  anterior. 
The  external  inferior  angle  of  the  anterior  surfaeo  is  distiuguishod  by  being 
prolonged  a  little  backwards  between  the  traperium  and  second  metacarpal 
bone.  The  superior  surface  articuhites  with  the  scaphoid  bono )  the 
exturnal  with  the  traperium  ;  tho  internal  with  tho  os  magnum  ;  and  tho 
inferior  by  a  large  surface  convex  from  side  to  side  with  tho  second  mela- 
caipal  bone.  The  trapezoid  articulates  with  four  bones,  viz.,  the  BCaphoid, 
trapezium,  o>  magnum,  and  second  metacaqial  bone. 

THB  Oa  UAONITM. 
The  OS  mugnum,  or  oa  eaj^iliUum,  is  the  largest  of  the  carpal  bones.  In 
form  it  is  elongated  vertically,  rectangular  inferiorly,  rounded  superiorly. 
The  articular  surfaeo  of  the  superior  extremity  or  lieitd  ia  prolonged  on  the 
outer,  but  not  ou.  the  inner  side,  aud  is  continued  further  ilown  behind 
than  in  front.  A  neck  is  formed  beneath  by  depresiiionH  on  tho  anterior 
aii'l  posteiior  surfaces.  Tho  anterior  surface  of  the  hone  is  much  narrower 
titan    the   posterior,      Thu   posterior   suriiico    projects    downwards  nt  it" 
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iutcmal  ioferior  Angle.  On  tho  external  sido  beneath  the  Eurf^e  for  the 
acaplioitl  is  a,  sliort  surfnco  for  tho  trapezoid  bone  ;  and  oa  the  iutcmal 
Burfaoe  U  a  vertically  nlongatod  aurfaco  -which  articulates  with  the  unciform 
bono.  Iiiforiorly  tliis  bone  articulates  by  three  distinct  aurfncca,  of  which 
the  middle  U  much  the  Inrgest,  with  the  second,  third,  and  fourth  motacaqjal 
bones.  The  os  Din^um  articiilateB  nith  scvcin  boncB,  tie.,  tho  scnphoid, 
Bemilunar,  trapeEoid,  unciform,  and  secoud,  third,  and  fourth  motacarpRl  buuc& 

THE  r-ictFORM  BONK. 
The  unciform  bone  is  readily  distinguished  by  the  liLrgo  prooeaa  projecting 
forwards  nnd  curved  slightly  outwajda  on  its  anterior  surface.  Seen  from 
tho  front  or  behind,  it  has  a  trianguiar  form.  Its  external  surface  la  vor- 
tical, and  articulates  with  the  05  mnfjOium  ;  its  inferior  Burraoe  is  divided 
nto  two  facets  which  articulate  with  the  foiuth  and  Hfth  metacarpal  bones  ; 
its  superior  surface,  meeting  tho  cuueiform,  is  concavo-convei,  inclines 
upwards  and  outwards  towards  the  head  of  tho  oa  magnum,  and  ia  separatud  j 
iiitemally  by  a  rough  border  from  tho  inferior  surface.  ITie  unciform 
nrticulalos  with  five  bones,  viz.,  tho  oa  magnum,  semilunar,  cuneiform,  and 
fourth  ajid  Mth  metacarp.'d  bones, 

TaB  METJCABPUS. 

Tho  meincorpua,  tho  part  of  the  hand  which  aiipports  tho  fingers,  conusta 
of  five  almfted  bones,  which  are  numbered  from  without  inwards.  These 
bones  are  placed  in  a  slightly  arched  plane,  and  are  nearly  [Hir.illol  one  with 
the  other,  with  tho  exception  of  the  fiist,  whicii  diverges  from  the  second. 


Fis.  77. 
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Pig.  77. — Tub  Biont  Qutd  nioii  BmuL  ) 

s,  Bcuphcid  bone  ;  I,  Mitiilunar  ;  e,  cunelforni  ; 

p,    piKifiirm  ;    (,  trB[iczia[ii ;    nuit  it  tbo  IrBpc- 

loid,  not  Jettorcil ;  neit  tlio  oB  ninennm,  also  not 

jetterctl ;  u,  unciibrm. 

I  to  V,  the  iiietncarpal  bonea  ;  1,  3,  Gnt  anil 
seeoDd  phaiuigCH  of  tbu  lliamb  ;  1.  2,  S,  llie 
lint,  SDCaml,  aoil  Itiird  phaLingca  of  tbe  lilllo 
Dager,  nod  flimilarl/  fi>r  tba  Qtli^r  three  Gugors, 
not  iBirked  ;  ',  ddc  of  llis  sesamoid  booes  uf  llie 
Uiumb  seen  EidovlBC. 

The  metaoarpal  bonos  are  aUghtly 
curved,  so  as  to  present  a  concavity 
(lireotod  fonvards.  They  are  terminated 
at  their  carpal  extremities  by  expanded 
portions  of  different  forms,  and  at  tha 
digital  ends  by  Ltrgo  rounded  hoado. 
The  firat  metacarpal  bono  is  thicker  and 
shorter  than  the  others,  The  remaining 
four  decrease  regularly  in  leiiglh,  accord- 
ing to  their  position  from  without  in- 
wards, and  tho  second  and  third  ore 
thiokoT  than  the  fourth  and  fiftL 
Tho  thaft  of  the  first  metacarpal  bone  is  aomewbat  compressed  from 
before  backwards,  flat  behind,  and  trauaverscly  convex  in  front,  Tha 
shafts  of  the  others  aro  prismatic,  presenting  a  brood  surface  towards 
the  back  of  tho  hand,  and  towards  the  palm  a  rounded  margin  betwooa 
the  two  lateral  Burfucea.  They  aro  most  slender  immediately  beyond  tho 
car"-'  -emity,  and  become  gradually  thicker  towards  the  head.  They 
'  til  dorsal  surfaces  each  a  triangulu  subcutaneous  area,  bounded 
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by  lines  whiob,  proceeding  from  the  siiles  of  the  heatl,  pass  upwardi  nnd  con- 
Torgo  in  the  eecond,  tUiid,  and  fourth  motiicarpal  booos  opposite  the  tniddl* 
of  the  ojupal  eitrcmity,  aud  in  the  fifth  towards  its  ianor  side. 

The  hcaili  or  ditfital  txtronilia  articuUte  with  the  proxinml  plialangea. 
Their  smooth  rounded  Burfocea  are  broader,  and  extoud  further  on  the 
palmar  than  on  the  dorsal  aspect  of  the  bones  ;  nod  on  the  aides  present 
hollowB  and  elevatioiia  for  the  attachmfint  of  ligaments. 

The  carpai  extr-'mil'j  prcjonta  diitinotive  peculioritica  in  each  metacarpal 
bone.  Iliat  of  tbo  lirst  hag  only  one  artiuulor  surface,  concave  from 
before  hiickwards,  and  convex  from  aide  to  aide,  which  ortionlates  with  the 
trapezium  ;  and  posteriorly  a  rough  prominence,  to  which  the  oxtcnaor 
metocarpi  pollicia  is  attached.  The  second  presenta  a  transversely  ooneaTe 
Burfaco  which  receives  the  trapezoid  bono  ;  on  the  radial  aide  it  articulates 
by  a  small  facet  on  its  posterior  part  with  the  trapeidum,  on  the  ulnar  aide 
with  the  third  metacarpal  bone,  and  by  a  narrow  facet  wedgod  between  the 
third  metacarpal  and  trapeaoid  bones,  with  the  os  magnum.  The  third 
bone  articulates  superiorly  with  the  os  magnum,  and  on  the  sides  with  the 
contiguous  metacarpal  liones  ;  at  its  posterior  and  outer  angle  it  forms  a 
projection  upwards.  The  fourth  articulates  principally  with  the  unciform 
bone  above,  but  also  by  a  narrow  facet  with  tbo  os  magnum  ;  on  its  radial 
side  are  two  small  surfaces,  and  on  the  ulnar  side  one,  for  articnlation  vdth 
the  adjacent  metacarpal  liones.  Tbo  fifth  orticulates  superiorly  with  the 
unciform  bono  by  means  of  a  concave  surface  inclined  aliglitiy  outwards,  and 
externally  with  the  fourth  metacarpal  bone,  while  on  ita  ulnar  aido  it 
pieaenta  a  rough  and  prominent  tuberosity. 

From  tba  proximal  positian  of  its  epiphysis,  the  melaoirpal  bone  of  the  thumb 
baa  been  conaiilfrcd  by  Wioaluw  and  some  other  SDotomlala,  as  a  [ilialanx  of  the  fiisl 
row,  and  the  bone  which  it  supports  a  phidani  of  the  middle  row. 

TBI  DiaiTAL  PUALANOES. 

Tig.  T8. — BtonT  Hum  ssis  fbok  behihu.    J 
Th«  indicalions  are  the  same  as  in  Iho  pre- 
ceding £gnr«. 

The  digital  phalanges,  or  inttnidia, 
are  fourteen  in  number  ;  three  for  each 
6uger,  except  the  thumb,  which  has 
only  two.  In  each  instance  the  firat  or 
proximal  phalanx  is  longer  than  tho 
second,  and  the  second  longer  than  the 
third. 

Those  of  tho  firil  row  are  alightly 
curved  like  the  metacarpal  bouos. 
Their  dorsal  surfaces  are  smooth  and 
tTansversoly  convex ;  tho  palmar  ore 
flat  from  side  to  side,  and  bounded  by 
rough  margins,  wliioh  give  insertion  to 
the  fibrous  ahoaths  of  tho  flexor  ten- 
dons. Their  proximal  extremities  arc 
thick,  and  articulate  each  by  a  trana- 
vorsciy  oval  concave  surface  with  tho 
corresponding  metacarpal  bone.     Their  distal  oxtromi(ioti|  smaller  and  more 
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cotnpreseeU  imteio-poatoriorlj,  are  eaoli  divided  b;  a  bIioUow  groove  into  two 
condylea, 

Tiioso  of  th«  miilMe  roio  are  four  m  number.  Smaller  than  those  of  tUo 
preceding  eot,  they  resemble  them,  in  form,  with  this  difierence,  that  their 
proximal  extremities  prtsetit  od  the  articular  stirfnoo  a  slight  middle  elevatiou 
and  two  lateral  depreKaiana,  adapted  to  articulate  with  the  oondylea  of  the  fint 
phalanges. 

The  Urmiiial  or  ungval  phalanges,  five  in  number,  have  proximal  eitremi- 
tios  similar  to  those  of  the  middle  row,  but  with  a  rough  depression  in  front, 
where  the  flexor  teodous  are  inserted.  They  taper  tonards  their  somewhat 
flattened  and  eiponded  free  extremities,  whit:h  are  rauyh  and  raised  round 
the  margins  and  upon  the  pohnor  aspect  in  the  ungual  proceas, 

SiUjAMom  HONES. — A.  jMur  of  Besamoid  boiiea  is  placed  iu  the  palmar  wall 
of  tbe  metacarpo-phalaugiMd  articulation  of  the  thumb  ;  and  Biailar  uoJulca, 
single  or  double,  are  sometimes  found  in  the  oorreapouding  joint  of  one  or 
more  of  the  other  fingers,  most  frequently  of  the  index  and  little  fiugeia. 

SBVELOPKBNT    OF    THE    DPfER   UMB. 

First  iPPSiBificB  or  tub  liubs. — The  eatUcal  tracca  ot  limba  in  tbe  bDOiaa 
emhrjo  are  observed  in  the  fourth  or  fiflb  week  as  elevations  of  Ibo  venlml  plalcs 
OB  the  hIiIgi  of  tbe  body,  tipped  niLh  a  Ihkkcaing  of  tlio  cu(.ii;le.  In  the  Gflli 
or  sixth  KGck  there  is  distinguishable  in  each  a  laterally  oomjire^cd  cx|)iindoa.  the 
ruiiimenLutj  band  or  foot,  and  a  more  cylindrical  pedicle,  llio  arm  or  leg.  Abunl 
the  eigbtli  veck  tbe  division  into  fingew  and]  toes  take*  [daco,  the  iiuUti  uf  eith 


1  jear.  IS  or  IS  years.  17  er  IS  fears. 


Si  yean. 


Fig.  79.— Outnciiioi  or  tus  Biu?du. 

A,  the  scapula  frooiacliild  of  about  one  vear  old.  1,  shows  the  Targe  spreading  ossifi- 
OStioD  from  llie  primary  ceulrc.     2,  Iho  eorumeDciug  nntlegs  in  the  efiiacdid  i^n-afSf. 

B,  the  Bcsputa  froui  n  boy  c{  ainal  fifteen  or  eixtceu  jenrs.  Tlie  ctiracoid  [imcCH, 
(rtp resell te'l  as  tHjo  much  se|>atnto  in  the  tigurel,  ii  auw  parluUy  nuilcd  at  iU  boss  i  a 
nucleus,  3,  baa  appeared  in  tlie  acromiDii,  and  another,  i,  at  the  lever  aogle. 

C,  shows  Ibe  cooditioD  (>f  the  scapuLk  at  acTeotf^en  or  eighteen  jears  uf  sge  ;  a  koitkI 
paint.  5,  hu  appeared  in  the  a>:Dinion,  and  oeiiBeation  has  advanced  into  the  ridge  of 
tbe  base,  S. 

D,  the  Ecapula  of  a  mm  of  about  twenty-two  years  of  age ;  tbe  acromion  and  the 
lidge  of  the  base  are  still  eejiaiate.  A  thin  scale  on  the  coraeuid  procets  anil  an  eplphjrii* 
of  the  glenoid  head,  wbicb  sometiuies  eoear,  have  been  omitted. 


OSSIFICATION  OF  SCAPOLA  AND  CLAVICLE. 


limb  beiug  derolopcd  on  Ibe  (upcrior  nurgia.  Tbe  upper  limb  ippeua  before  Uib 
lower,  und  Booner  cxhibiw  a  ncparulioaofiiielu.  I'hediviiuon  iolo  arm  am!  forearm, 
ihlgli  and  leg,  ia  ob^rvulte  nbaut  [be  cigblU  vcek  (Kuiiikcr,  luc  dt.).  Tlie  Dcrvcs 
axe  Been  exlcnding  directly  iutu  Ibc  limlii  nouu  after  Ibeir  fiot  appcunuicfl ;  but  it  is 
licit  determined  whelber  tlic  boacn  and  tnuaclca  are  darivcd  from  cxteiuioiu  of  the 
dortol  f  laid,  or  hare  an  iadepcudeat  arigtn  in  the  reutml  plalca. 

OsBirictTios  OF  TUB  crTH  LiHB.— Wjlh  the  exeeptioo  at  tbe  clftricle,  mil  tbe  bones 
t>r  tbe  upper  limb  begin  to  oaiify  from  eaitilitge.  Tbe  Soijiulu  i»  developed  ia  Ilio 
grent«r  partoftti  extent  from  a  single  osseDoaoneleni,  but  p assesses  also  aupplementat/ 
liuelei  iu  tbe  comeoiil  process  and  acmauoa,  and  alou)*  tbe  biue.  Tbe  nuvicus  of  Ibo 
corocoiJ  proi.'eaa  is  capeoially  worlby  of  attention,  botb  becauau  it  appears  iu  Ibe  fint 
)'car,H'bilc  tbe  otber  aupplcineutiir)'  uuulei  are  formed  onlj  after  puberlj,  and  bemuso, 
altbougb  redueed  la  a  mere  cgiipb}  ais  in  mammals,  it  forma  a  diitiucl  and  (onetime* 
large  bane  in  utber  vertebrate  aiiimalit.  Tbe  uuromioa  it  oisiSed  from  two  or  more 
Ducleu  Along  tbe  base  of  the  j'oung  scapula  a  atrip  of  curtilage  e;(tcad<<.  corre- 
spouiling  with  Ik  much  more  lai^clj  developed  permanent  cartilogo  found  la  tnauf 
aoimalJ :  and  la  tbis  tbere  fint  appears  a  Ducleuj  of  booc  at  the  inferior  angle,  tbeii 
a  i>ruloDgod  D&aifieatioD  Ibioiigbout  its  leDgili.  Oecuionolly  a  sepiuatc  cpiiibjsial 
lumlna  ocuun,  iu  tbe  border  of  Ibc  glenoid  carity. 

Fig.   £0.— 06M»IOiT10!«    or    IUK    CtlTlOLE, 

II.  the  clavicle  of  a  r<i:tas  at  birtb,  osseous  In 
Ibe  shaft,  I,  and  cartilaginous  at  batb  ends. 

6,  elavicle  of  a  mau  of  about  twcnty-tbrne 
jears  of  a^  ;  the  shaft,  1,  fully  i»stlicd  to  the 
ncroniiil  end  ;  tbe  iterunl  c|ii|iby3Ls,  2,  is  repre- 
sented rather  thicker  tbau  ualural. 


Fig.  80. 


The  Clavidc  begins  to  ossify  before  any  other  bone  in  tbe  body.  Its  oraifiutlion 
eammenees  before  the  deposilioa  of  eortitage  in  eonnectioo  vitb  it.  but  aftemardB 
progresses  in  cortitsge  as  well  u  in  Gbroui  substance.  It  U  formed  from  one  priu- 
cipal  piece,  and  tuu  a  thin  epiphysis  at  its  sternal  onil. 

Pig.  81. 


.(V  J)  5^,  ^^  ,^^ 


Fig.  81.— OaswiOATios  of  the  HnKBUja. 

A,  homerua  of  a  full -Ei-own  fuitui ;  B,  bnmerns  at  two  yearn  of  age;  0,  in  tbe  lliiid 
year  ;  D,  at  tie  begiuning  of  the  flttli  year  ;  K,  at  about  the  twelfth  jeot ;  F,  at  the 
age  of  puberty. 

1,  the  primary  piste  for  tbe  slisfl ;  2,  rncleus  fur  the  articdar  head  ;  3,  that  for  the 
tnbroHty  ;  4,  for  the  taJisl  candjic  and  adjancnt  part  of  the  trorhlea  ;  .■>,  f"r  the  biner 
or  trwblear  eminence;  6,  fur  the  inner  piirt  of  the  Uwliluaj  7,  for  the  eilerDol  or 
eapil«lUr  eminence. 
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Tbn  Humenu  U  fonncd,  like  moat  of  liie  long  boocs,  Trom  n  prindpal  Mntre  for  the 
slinft,  nnd  bora  u  superior  unit  aa  infcrioi  tcrmicml  cpipliyBiB.  The  auperior  Gpipbj'sU 
U  tortDed  bj  the  nnion  of  Iwa  origiDnl  nuclei— one  in  Iho  Leml,  Llie  otbcr  in  the  greit 
luberoBity,  to  which  is  adJiJ,  occrirding  to  Bficlnrd  anJ  Humphiy,  a  nucleus 
belonging  to  the  (mail  tuberoaitj.  The  inferior  cpiphjftiH  has  fouc  original  noclei, 
the  largest  of  which  cxtomlB  invarda  from  the  capltcllum,  whilo  a  small  one 
Bppcnra  at  the  inner  part  of  the  trochlco,  and  one  In  each  aupracondjloid  eminence ; 
the  internal  Bupracondylaid  cpiplij-^is  remains  liistinet  from  tlio  other  three  nuclei, 
which  bccomo  fUBcd  into  one  miuB  previoua  to  their  union  with  the  shnft. 

Tho  Ra<llu/i  and  Ulna  arc  cucli  developed  from  an  osseous  eentrc  in  the  middle  ol 
the  shaft  and  from  an  cpiphyeiul  nuclcuj  in  each  extremity.  The  epiphyses  of  Ihc 
uinn  ate  rery  Bmall :  the  upper  one  involves  only  the  eiLromity  of  the  olecranon, 

Tho  Carpiii  is  entirely  eartilnginoos  at  birth.  Eaeh  Carpal  bviic  ia  oisified  from  a 
ein>;1o  nucleus. 

Tlie  Mctncarjidl  bona  and  PhuJangea  axe  formed  eich  from  a  principal  piece  nnd 
one  cpiphysia.  Tho  ossiBcaLion  of  (be  principal  pieces  begins  at  so  early  period. 
In  the  four  Inner  melaearpal  bones  tho  epiphysis  is  at  the  diatsl  extremity,  while 
in  the  metacarpal  bone  of  the  thumb  and  in  tho  pbaliuiHt»  il  U  placed  at  the 
proximal  extremity. 


PKBIOBS  OF  OSSIFICATION  OF  TttB  HONES  OF  TBH  tIPFER  Lnm. 


I.  Smpala. 

The  principal  nuclcni  appears  ia  the  Tth  or  Sth  week. 

The  Duoicua  of  the  eomeoid  process  appeals  in  the  Ist  or  2nd  year. 

The  two  Baclci  of  tlio  aeromion  appear  from  the  Ulli  to  tho  IBlh  year. 

Tho  nuclei  of  the  inferior  angle,  boao,  and  glenoid  cavity,  appear  from  the  IGth 

to  tho  18th  year. 
Tho  coracoid  process  and  body  unite  about  tho  lime  of  puberty. 
The  other  ports  uuitc  Srma  Ibe  22Dd  to  the  25th  year. 

II.  ClaTidt. 

Tho  principal  nucleus  (onrliest  of  all  bones)  appeora  about  the  Slh  week. 
The  epiphysis  of  the  sterna!  end  appears  from  the  18th  U>  the  !Oth  year. 
Tbe  epiphysis  and  shaft  unite  about,  tho  2Stb  year. 

III.  HuTHfraa. 

The  nacltns  of  the  ehalt  appears  in  tbo  Tth  week. 

The  nucleus  of  the  head  appears  ia  the  2nd  year. 

The  nucleuR  of  tho  great  tulwroaity  appears  in  tho  3rd  yext, 

Tho  nucleoa  of  the  small  tuberosity  (when  feparat^}  appoan  in  the  Gtb  year. 

Tbo  nuclcna  of  the  rapitellum  appean  in  the  3rd  year. 

Tho  nucleus  of  tho  internal  supraeondyloid  eminence  appean  in  tho  Gtb  year. 

The  nuclcaa  of  the  trochlea  appears  in  the  lltb  or  12th  year. 

Tho  nudeas  of  the  external  aupmcoDdyloid  eminence  appears  in  the  13th  or 

Hih  year. 
Tho  nucleus  of  tho  tuberoaity  and  bead  unite  in  the  Eth  year. 
The  capitellar,  troehlear,  and  external  supracondyluid  nnelei  uikitc  with  the  shaft 

in  the  Ifllb  or  17th  year. 
The  intcmat  supracondj  luid  nucleus  unites  with  the  ehaft  in  tho  ISth  }car. 
The  sufedor  cpiphytia  aail  abaft  naite  ia  the  20th  year. 

17.  Radiiu. 

The  nucleus  of  the  shnfl  appears  In  the  Tib  or  Sth  week. 

The  nucleus  of  the  carpal  exlTemity  appears  at  the  end  of  the  Sad  year. 

The  nucleuB  of  the  head  appears  in  tbe  Cith  year. 

The  superior  epiphysis  and  shaft  unite  about  the  ITth  or  ISlb  year. 

Tbo  ioferior  epiphysis  and  shaft  unite  about  the  20th  year. 

V.   Ul«a. 

Tbe  nncloos  of  the  shaft  appears  in  Iho  Slh  went. 


OSSiriCATIOK  OF  THE  ABM.  iND  POKEARM. 
Fig.  S2. 
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Fig.  E2.— OBSinainoH  or  tbm  lUcitrs. 

A,  ths  ndioB  of  ft  fnlt-grown  fatni ;  B,  the  ndini  tit  ftbont  tiro  jam  of  *ge  ;  ^  *i 
fiire  ye»™  ;  D,  at  about  eightera  jean, 

3,  tbe  primary  piece  or  ihaft ;  2,  tbs  oaaifia  point  of  th«  Iowbt  ot  carpal  epiphjna  ; 
3,  that  of  ths  upper  end.  In  D,  the  upper  epiphjui  i«  alnadf  tuuted  to  the  shaft, 
«liile  the  lovcc  epipbjsii  ia  atill  Bcpuate. 


Fig.  83. 


Fig.  88.— OBMiIOinolt  OF  ma  Uur*. 

A,  the  ulna  of  a  child  at  birth ;  B,  the  ulna  of  a  child  at  the  and  of  the  fourth  jear ; 
C,  of  a  boy  of  aboat  twelve  jeaii  of  age ;  D,  the  ulna  of  a  male  of  abont  mneteen  or 
twenty  jeara. 

1,  the  primary  ^eoe  of  the  abaft ;  2,  the  Dncleni  of  the  lower  epiphyaia ;  8,  the 
nooleoa  of  the  nppor  epiphysii.  lo  0,  the  upper  epiphjua  ia  nniteil  to  the  aWt,  whik 
the  lower  oae  ii  etill  aiparate. 
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B0NE3  OF  THE  UPPER  LIMB. 
Pts-  it. 


Fig.  84.— OiatnojiTion  op  the  Bobes  or  iim  HiSB. 

A,  raptSECiits  Ihe  lUite  of  tlie  boans  iLdd  rarlJtn!:ea  at  the  peiioil  of  birtb.  The  farpst 
IB  cnljcoly  cnrtilagiuoQB.  Each  of  Ibe  mi:  lAcupiJ  LmdCs  awl  iliiittal  phnluigM  b»t  ila 
prinliirj  ci'iilre  of  oBSiflcnlion. 

U,  tha  slnle  of  tlia  bunca  in  ■  child  at  tlm  md  of  the  fint  yearj  Uie  ra  mayDOiu 
nail  unciform  bone  huTu  hegan  ta  otbtir;. 

C,  the  condition  .ibout  ths  third  jcnr.  Additinnnl  centre!  gf  ossiliFstiiin  are  Been  in 
Iha  canelfuria  and  in  the  proximiil  ei'i|ibjEia  of  the  fint  unii  the  diitol  cpiplijacs  of  Ilia 
other  fuiir  tnetaiMkrpaL  boitei,  and  in  the  proximal  epi[ihywfl  of  (he  tiret  row  of  phalangeB. 

I),  the  condition  at  the  fifth  year.  Additional  centrca  hive  leen  formed.  Brat  in  Ihu 
(tnpdiuin,  Knd  later  in  the  aemilunnr  bone,  nnd  in  the  middle  and  distal  pbiluigei :  (ths 
figure  does  not  thaw  theiu  di-HtiDCtly  in  the  middle  phaUngei). 

K,  the  condition  at  about  the  ninth  ycnr.  Additional  centres  haie  been  fanned  In  Iho 
ecaphoid  and  trapeioid  hones,  and  the  mote  deicloped  epipbyain  of  the  uelacatpal  bones 
and  phulangci  are  ahown.  in  the  first  and  second  separately. 

1,  OS  maenum  ;  ■>,  nDi^ifurm  ;  3,  cuneiform  ;  4,  acmiltuiar ;  6,  timpcEinai ;  S,  scaphoid  ; 
7.  liapeioid ;  S,  molootrpal  Uines,  (ho  principal  piece ;  8*,  four  metacarpal  epIpli/HC  ; 
S',  that  of  the  thumb  ;  1>,  tbe  first  range  of  phalanges ;  Q',  Ihtir  epiphjsci ;  8'.  that  of 
tlieliiumb;  10,  icrond  range  of  pholancea  ;  ID',  epiphysia  of  lorminal  pbolauxof  ILiuub  i 
11,  (eruiiiiat  range  of  phatani;c«  of  Ibc  Gngcrs ;  11*,  theii  epiph^sea. 


THE  PELVIS  AND  LOWEB  UJIB.  H 

Ulna — continaed. 

The  epiphjiii  of  the  carpal  eztremltj  ippeiLn  in  Uw  jth  or  Stit  jeu. 

The  epiph;Bis  of  tha  olecnnon  appeals  in  the  1 0th  year. 

The  nipetior  epLph7Bii  and  abaft  nnite  aboel  the  17tb  year. 

The  inferior  epiphyNS  and  ehaft  unite  about  the  20th  ^ear. 
VI.  Carpu*. 

Tlie  nocleui  of  the  oa  ma^am  appears  In  the  Iti  year 

The  nncleoa  of  Ibe  unciform  bone  appears  in  the  lat  or  2Dd  year. 

The  nncleni  of  the  cnneirorm  boae  appears  in  Ihe  3rd  year. 

The  nndei  of  the  trapezium  and  iemilunar  bonei  appear  in  the  Gtb  year. 

The  ancient  of  the  Maphold  bone  appears  in  the  8th  year. 

The  nncleuB  of  the  trapezoid  bone  appears  in  the  8lb  or  9th  year. 

The  nacleni  of  the  piaifonn  bone  appeara  in  the  12th  year. 
TIL  Melaearput. 

The  DDcloi  of  the  shafla  appear  in  the  SLh  and  BLh  week. 

The  nnclei  of  the  epiphyses  appear  from  tlie  3rd  to  the  Slh  year. 

The  epipbysea  and  Ebafta  unite  abonl  the  20tb  year. 
VIII.  Phalango. 

The  nuclei  of  the  ihafb  appear  in  the  Sth,  etb,  and  10th  weAx. 

The  nuclei  of  the  epiphyses  appear  from  the  3rd  or  4th  to  the  Gtb  or  Sth  yean. 

The  epipbyaes  and  shafts  unite  before  the  20th  year. 
Note  From  what  is  stated  above  it  appean  that  in  the  bones  of  the  arm  and 
foreaim  the  epiphyses  which  meet  at  the  clbov-joint  begin  to  oasify  later  and  nnite 
with  their  abalU  earlier  than  those  at  the  opposite  ends  of  the  bones,  while  in  the 
bonea  of  the  tbigh  and  teg  the  epiphyses  distant  from  the  knee-joint  are  the  latest 
to  oeaify  (exeepting  the  fibnla)  and  the  first  to  nnite  with  their  aUafta.  In  the  bonea 
of  the  arm  and  forearm  the  nntrient  foramina  are  directed  towards  the  elbow ;  in 
those  of  tlie  thigh  and  leg  they  are  directed  away  from  the  knee.  Thus  in  each 
bone  the  epiphysis  of  the  extremity  towards  which  the  nutdent  foramen  is  direeteil 
ia  the  fint  to  be  united  to  the  shaft. 

v.— THE  PELVIS  AND  LOWEB  LIMB. 

The  difiaiona  of  the  lower  limb  are  the  hftiiucli  or  hip,  tbigh,  leg,  luid  foot. 
la  the  haimoh  is  the  innominate  bone,  which,  aa  entering  into  the  formation 
of  the  pelTiB,  likewiaa  constitutca  part  of  the  akeleton  of  the  trunk  ;  in  the 
thigh  is  the  femur ;  in  the  leg  the  tibia  and  fibnla ;  and  at  the  kneo  a 
Urge  aeeamoid  bone,  the  patella.  The  foot  is  composed  of  three  puts  ; 
the  tarana,  metataraua,  and  phalanges. 

THB  INNOUINITB  BONE. 

He  innominate  bone,  03  coxa,  or  pdvie  bone,  with  its  neighbour  of  the 
opposite  side  and  the  addition  of  the  sacrum  and  coccyx,  forms  the  pelvis  ; 
it  transmits  the  weight  of  the  body  to  the  lower  limb.  In  form  it  is  con- 
stricted in  the  middle  and  expanded  above  and  below,  and  is  so  curved 
upon  itself  that  while  the  superior  expansion  is  directed  inwards  posteriorly 
and  ontwarda  anteriorly,  the  inferior  part  is  curved  inwards  ao  as  to  reach 
the  middle  line  in  front  On  the  external  aspect  of  the  conatricted  portion 
is  the  acflabidum,  a  cavity  nhioh  articulates  with  the  femnr,  and  per- 
forating  the  inferior  expansion  ia  a  large  opening,  the  obturator  foramen. 
The  superior  wider  part  of  the  bone  forms  part  of  the  abdominal  wall ;  the 
inferior  enters  into  the  formation  of  the  tme  pelvis.  The  innominate  bone 
articnlates  with  its  fellow  of  the  opposite  side,  with  the  aacnun  and  with  the 
femnr. 

In  the  description  of  this  bone  it  is  oonvenient  to  recognise  lu  distinct 
the  three  parts  of  it  which  are  separate  in  early  life,  via.,  the  Utum,  0$ 
pulrw,  and  Mchtum.     These  three  portions  meet  at  the  acetabulum,  in  the 


n  nONES  OF  THE  LOWEE  tlHB. 

fonnalion  of  whicli  tley  iJI  tnko  part  ;  and  tlie  os  pubb  atd^schlnro  also 
most  on  tb*e  uuier  side  of  tlio  oliturator  fommon. 

Fig.  85.— Hioht  0»  Ixvoxmnm 
moM  lira  ifljRaiL  aspbct.    ) 

1,  anterior  Erapcrior  apiDona  pro- 
ceu  ;  2,  anterior  inferior  ditto  ;  S, 
poaterior  Bnperior ;  4,  pofll«rinr  iTi- 
ferior  ipinons  proccai  ;  5,  nrvai 
of  iho  ilium  ;  6,  larfAce  onnpicil 
b;  the  glutena  moliuB  musdo 
alKivo  the  Qnpericr  correJ  line 
above  0,  19  a  rough  >iirfiicc  to 
which  tfao  gluteus  maiiniui  ii 
nttoched ;  7,  snrrace  letvoen  tbe 
superior  ind  inferior  euTroil  lioca 
occaplcd  bj  the  glalcns  miDlmui ; 
8,  grooTe  aboTC  tbe  acetabaliim, 
DMupied  bj  tba  posttrior  tcndno 
of  the  rcoluB  fomoriN ;  B,  aopetior 
rainaa  of  the  pubis  and  pectinul 
GiaiDcnco  ;  10,  crcM  and  ■pinoo] 
pivCTss  nf  the  pubis ;  11,  plaeo  of 
mteling  of  the  dcaeending  or  ia- 
ferior  ramue  of  tbo  [lubis  n-ith  the 
ancending  ramufl  of  the  i^hiuoi 
13,  tnberoeitr  of  the  iEchiam  ;  1(, 
Qirtikginoos  aarikw  of  the  nceta- 
bulum  i  and  15,  eynovinl  doprea- 
Biou  and  pit  for  the  round  ligament ; 
IG,  thyraij,  or  obturator  for^LOiGn; 
17,  greater,  and  IS,  lesser  edntiij 
n»t<:boa  ;  Iwtweca  ths  ncvlabuluni 
and  tbe  ischial  tuber&'titj'  ia  HC^n 
the  groote  oocupied  by  the  oblo- 
ralor  citcniD*  muscle. 

The  tttiim  conatiiutea  tbo  superior  OTpanded  portion  of  tbe  bono,  and 
forms  a  part  of  tha  wall  of  the  acetabulum  hy  its  inferior  extremity.  Above 
tlio  acstabulum  it  is  limited  anteriorly  and  posteriori;  by  margins  which 
diverge  at  right  angles  one  from  the  other,  and  snperiorly  by  an  archud 
thick  and  oxttinsive  border,  the  erula  Hii.  The  crat  is  curved  like  the  letter 
/,  the  anterior  eitremitj  pointing  alightly  inwards  and  the  poal»rior  out- 
wards ;  its  surface  is  broadest  in  its  anterior  and  poeterior  thirds,  it  is  rough 
for  the  attachment  of  muscles,  and  on  it  may  bo  distinguished  an  external 
and  internal  lip  and  an  iatennodiate  space.  The  anterior  extremity  of  the 
crest  forma  a  projection  forwarda  called  the  anterior  lupeH^>^  sfiinc  of  Ihe 
tliiim,  and,  separated  from  it  by  a  concave  bonier,  and  placed  immediately 
above  the  acetabulum,  is  another  eminence  called  the  anUriur  iiifinor  ip'itic  : 
the  projecting  posterior  extremity  of  the  crest  forma  the  poahriiir  SMjiirior 
Bph\e,  and  separated  from  it  by  a  notch  is  the  pojffHor  iiiftrior  iptn',  below 
which  the  posterior  border  of  the  bono  is  holloircd  out  into  the  <;ri'iif  tciatie 
ttotch.  The  external  surface,  or  dor«uin  of  the  ilium,  concavo-convex  from 
behind  fonvai'ds,  presents,  close  to  the  posterior  extremity  of  the  crest,  a 
roughness  of  some  extent,  to  which  the  gluteus  maximus  muscle  is  attached, 
and  is  traversed  by  two  rough  arched  lines,  one  of  which,  the  niperior  evntit 
Ime,  beginning  in  front  at  the  upper  border  of  tbe  bono,  about  an  inoh  &nd 
a  half  from  its  anterior  extremity,  arches  backwards  to  the  upper  part  of 
the  great  sciatic  notch,  while  the  other,  the  iti/eriur  curved  liiic,  fhorttr 
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ujrl  Teas  BtroDgly  markcJ,  cxtcotli  from  the  spaeo  Iwtiroon  ilie  anterior 
spiaona  proceaaoa  to  the  miJillo  of  the  great  sciatio  notoh.  The  spaca  be. 
tweea  the  crest  nod  the  anperior  curved  tine  haa  the  focm  of  a  onrred  triangle, 
broad  behind  and  pouted  in  front,  and  gives  attacbinout  to  the  gluleun 
medius  miucle,  while  that  between  the  two  curved  lines  gives  attachment 
to  the  gluteus  minimus.  The  internal  surface  of  the  ihnm  is  divided  into 
three  parts.  The  anterior  of  these,  the  largest,  is  called  the  iliac  fossa;  it 
is  concave  and  smooth,  and  towards  the  middle  of  it  the  hone  is  vttrf  thji. 
The  poi^terior  part  is  Buljdivided  ;  presenting  inferiorly  for  cartilaginous 
articulation  with  tho  sacrum  tho  smooth  but  noevon  aiirievlar  tHrfacc,  broad 
in  front  anil  extending  to  the  posterior  inferior  spine  behind ;  and  superiorly 
a  more  \inoveu  and  rough  surface  for  the  g^ttaohment  of  ligaments.  Tho 
third  part,  entering  into  the  formation  of  the  true  pelvis,  in  not  dis- 
tinguished by  any  mark  in  the  adult  from  tho  isohiiun  and  os  pubia ; 
it  is  separated  from  tbo  iliac  fossa  by  a  smooth  borilar,  tho  iliac  portion  of 
the  ilio-p6clineal  line,  which  extends  from  the  auricular  surface  to  tbo  pubic 
ipine. 

Fig.  S6.— RiaHT  Ob  iKSoatniTOX,  ^f-  ^"^ 

»B0«      TUB      INIIKS     Oa      PBLYIO 
SVBTACK.     i 

2,  3.  4,  .S  13,  la.  ]7,  sndlS, 
Indicate  tho  EaTne  p:LrtB  as  la  tlio 
preCLvliag  figiiro  ;  10,  iliao  foHSa  ; 
SO,  iliu-iiectinval  Use  or  brim  of 
the  true  pcliii,  coding  at  24  ;  21, 
anHcaliLr  cartilagiLou^  Bscrti-tlinc 
larliioe  ;  22,  r^ragh  tu boreal  :ited 
iUfliico  fur  the  porterior  sacro. 
ilisc  lignniGtiUi ;  23,  oisl  satfaee  of 
tbo  sjmi'h^aifl  pubis ;  2i^  ftpLrir»u3 
procen  of  the  (iiibifl,  Icrin lusting 
the  creat  of  tba  pobia  suil  the  ilio- 
[■eetoDCsl  line  ;  l>elween  17  sud  20, 
the  pelrie  sorfiuc  of  Ihs  ilium. 

The  01  pubis  or  os  picHnit 
forms  the  anterior  wall  of  the 
pelvis,  and  bounds  tho  obtu. 
rator  foramen  in  tho  upper 
half  of  its  extent.  At  its 
outer  and  upper  extremity  it 
forms  a  part  of  the  aceta- 
bulum ;  at  its  inner  extremity 
it  pi«sentB  an  elongated  oval  surface,  articulating  by  dbro-cartilage 
with  the  bono  of  the  oppoute  side,  its  junction  with  which  is  collt'd  tho 
lymplnjiis  pubis.  The  port  which  passes  downwards  anil  outwards  bolow 
the  symphysis  is  called  the  inferior  or  {lesiicmling  ramui,  the  upper  part  is 
called  the  superior  (or  horizonliiri  riwius,  and  tho  flat  portion  between  tbo 
rami  may  be  distiugnishod  a.i  tho  hoti]/.  The  deep  or  polvio  aurfaoe  of  tho 
OS  pubis  is  smooth  ;  the  outer  surfuco  is  roughened  near  the  symphysis  by 
the  attochmeuta  of  muscles.  At  tho  superior  extremity  of  the  symphysis 
is  the  aiigh  of  the  pubis,  and  extending  outwards  from  this  on  the  superior 
border  ia  the  rough  crml,  terminating  in  the  projecting  npint.  The  doaoond- 
ing  ramus  is  flat  from  before  backwards  ;  the  auiierior  or  ascending  ramus 
becomes  prismatic,  and  iacreosea  in  thickness  aa  it  p^scs  upwards  and  out- 
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wards,  and  between  ita  posterior  aiid  superior  surfaces  Llicro  is  prolooged 
outwards  from  tlio  spine  a  ridge  called  the  pecllntal  linf-,  ivhicli  is  the  pubic 
portion  of  the  iiia-pirclineal  line.  The  iurfaco  in  front  of  the  pectineal 
line  is  corered  by  tlio  pectineu?  muBcIo  ;  the  inferior  mrfaca  of  the  auparior 
ramn9  presents  a  deep  groove  for  the  obturator  vessels  anil  nerve,  tlireot«d 
from  beliiud  forwards  and  inwards.  Above  the  acetabulum  the  concnvitj 
of  the  border  extending  from  the  anterior  inferior  ^pino  of  the  ilium  to  tbe 
spine  of  the  pubis  ia  interrupted  lijr  a  slight  elevation,  the  iHo-ptctintat 
eminence,  situated  at  the  junction  of  the  os  pubis  anrl  iUnnu 

The  ifcAiutn  is  the  posterior  and  lowest  part  of  the  oa  innominntum,  and 
liounda  the  obturator  foramen  in  the  lower  half  of  its  extent.  Superiorly  it 
forms  about  two-fifths  of  the  acetabulum,  infuriorly  it  is  enlarged  in  a  thick 
projection,  the  tuhfroiU'j,  and  this  part,  diminishing  in  size,  is  continued 
forwards  into  the  rainiii.  On  its  posterior  border,  behind  tho  acetabulum, 
a  sharp  process,  the  spine,  projecting  with  an  iucUiiatioii  iuwards,  forms  tho 
inferior  limit  of  the  gicil  scialic  uotch,  and  is  separated  from  tho  tuberosity 
by  a  short  interval,  the  small  iciatk  nolA,  against  the  smooth  margin  of 
which  glides  the  tendon  of  the  obtumt^ir  intemus  mnscle.  In  front  of 
this,  on  the  eitemal  surface,  a  horizontal  groove,  occupied  by  the  tendon 
of  the  obturator  extemns  muscle,  lies  between  the  inferior  margin  of  the 
acetabulum  and  the  tuberosity.  Tho  tuberoaity,  which  is  tlie  part  on  which 
the  body  rests  in  the  sitting  posture,  presents  a  rough  surface  con- 
tinuous with  the  internal  margin  of  the  ramus,  and  on  which  may  b« 
distinguish ed  four  impressions,  viz.,  on  its  upper  and  broad  part  two  slight 
hollows,  which  are  placed  aide  by  side,  the  oitcroal  corresponding  to  tha 
attachment  of  the  semimembranosus  muscle,  and  the  internal  to  the  con< 
joined  origin  of  the  biceps  and  semitendinosiis ;  and  iuferiorty  two  elongated 
rough  elevations,  likewise  side  by  side,  the  external  giving  attachment  to 
the  adductor  maguus  muscle,  and  tho  internal  to  the  great  wicro-sciatia 
ligament  :  there  in  likowiEe  along  tho  outer  margin  n  rough  elevated  line, 
marking  the  pLice  of  origin  of  the  quadratus  fumoris  muxcle.  The  ramus  of 
the  ischium  is  flattened  like  the  desceurling  ramus  of  the  pubis,  with  which 
it  is  continuous  mi  the  inner  side  of  the  obturator  foramen. 

Tho  aretalijilmn  is  a  cutyhid  or  cnp-shopod  cavity,  looking  outwords, 
downwards  and  forwards,  and  surrounded  in  the  greater  x>art  of  its 
circumference  by  an  elevated  margin,  which  is  most  prominent  at  the 
posterior  and  upper  part  ;  while  at  tho  opposite  side,  close  to  tho 
obturator  foramen,  it  is  deScient,  leaving  the  nutdi  or  iiifuuru.  Its  laternl 
and  upper  parts  present  a  broad  bont  riband-lilie  smooth  surface,  which 
articulates  with  the  hctd  of  the  femur,  and  in  the  recent  state  is  coated 
with  cartilage,  but  the  lower  part  of  the  cup  and  the  region  of  the  notch  are 
doprossed  below  the  level  of  tho  articular  surface,  lodge  a  mass  of  fat,  and 
have  no  cartilaginous  coating.  Bather  more  than  two-fifths  of  the  aceta- 
bulum are  formed  from  tho  ischium,  less  than  two-fifths  from  the  ilium,  and 
the  remainder  from  the  os  pubis.  The  iliac  portion  of  tbo  articular  anrfaco 
in  the  largest,  the  pubio  the  smallest  :  the  non-articular  sutfiice  belongs 
chiefly  to  tho  ischium. 

The  ohlaralar  nr  (/ii/roii  foramen,  idso  cJlcd  fiirninfn  ntaU,  is  intenial 
and  inferior  to  the  acetabulum.  In  the  male  it  is  nearly  oval,  with  tlie 
long  diameter  directed  downwards  and  outwards  ;  in  the  female  it  ia  more 
triangular,  or  narrowed  at  its  lower  part.  In  the  recent  state  it  is  closed 
by  a  fibrous  membrane,  except  in  the  neighbourhood  of  tho  groove  in  its 
iiTkTuir  marnin. 


I 


FORM   OF   THE   PELVTS. 


n 


p 
y 


TBB    FBLVia. 

The  osia  maomiuitta  with  Ibe  aitcnun  ajid  coccfx  form  the  oiscoiii  walla 
of  the  peliia. 

This  part  of  the  tkeletoa  ma;  be  oonHid«red  as  divided  into  two  parts  at 
the  level  of  the  upper  border  of  the  symphysis  puki^i,  the  sncrol  proiuoutor/ 
and  the  ilio-pectiQeal  linen.  The  circle  thue  ooiDpl«tod  cou9litul«H  the  firi'ni 
or  inltt  of  the  lower  or  tnte  pelrU  ;  the  space  above  it,  between  the  ilifio 
fosB^  belongs  roallj  to  the  nbdumt'n,  but  haa  been  callml  the  Helper  or  fatie 
pttnit.  The  inferior  circumference,  or  otitlrl  of  the  pelvii,  presi^uta  three 
bouy  emiaencea,  the  coccyx  and  the  tubcroaities  of  the  ischium.  Between 
the  tuborueities  of  the  iaohium  in  froot  is  tbo  pvhic  or  aiili-yubic  arch,  which 
boutula  an  angular  spate  oitenJing  forwarila  to  the  Bymphyais,  and  ia  furmed 
by  the  desceiitliug  rami  of  the  osa  pubis  and  tliu  ascrtidiug  nimi  of  the 
iachift.  The  interval  butwoon  the  saonun  auil  coccyx  and  the  Uchium  on 
each  side  i?  bridged  over  in  the  recent  state  by  the  saom-sciatio  ligameDts, 
which  therefore  asuat  ia  bounding  the  outlet  of  the  pelvis. 


Fig.  S7. 


Pig.  87. 

TlIW   i>f  THK  FlMIS 

or    1    VRIIILE-IOXD 

Mil.  AS  SIKH  rnoM 

BEfViBE,  IK  THE 
ESKCT  ATTlTCIllE  ur 
TBB  BOOT.        1 

I,  2,  naurior  ex- 
treniitja  of  the 
er^st  oF  the  ilium  la 
front  of  tbe  widest 
tmniTcne  diaiavtcr 
of  Iha  upper  or  falw 
pelvis :  S.  i,  occla- 
bala  -,  S,  5,  tli^iuid 
or  obturator  fora* 
mina ;  S,  aub-pubic 
angU  or  arab. 


Fig.  83, 
Til*  or  IDE  Pelvis 

■ir    A    HU'I'LE-AOED 
WoKlX.        1 

Simikrlj  placed  with 

tLflt    bfaowa    in    the 

preceding  figure,  and 

designed  to  iSluatnile, 

bj    C'jmpnrJBOD   witU 

itf  the  priuoifial   dif' 

ferenceE  betwcon  the 

male  sod  fenmlo  |>cl- 

Tii,  rii.,   the  grciiMr 

dinUini-a  in  thefeuuLle 

bclwetn     Ihe    nct^iA' 

bala,    Ibe  wijet  nod 

nbnilowet  trui'  pelvis, 

Iba  Iriaagulu    farm 

of  ibe  obtiiiaUr  fura- 

ni-n,       iLe      greater 

width  LelWHiu  tlio  tuberialtiea  nf  the  iBoblum.  and  tbo  ErHil*r  width  ot  Ibe  e 

arch.     Tbe  ouiuberB  indlcati:  llie  simu  puili  a«  iu  tbe  pieeedjug  Ggarc. 


Fig,  SS. 
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FOritbm  of  the  Prlvin. — In  the  orpct  attitude  of  the  Iwdy,  Ibo  pth-is  U 
■o  ineluiail  thut  the  [ilnne  of  tbo  brim  of  tlio  tme  pelvis   furma  an  ivugta 
with  the  horinoutiJ,  varying  in  JiffBront  indiTidualB  from  60°  to  05*'.      The 
base  of  tlio  sacniui  was  foiml  b;  Nilgole  iu  a  largo  Dumber  of  well-formed 
female  bodies  to  be  about  3i  inches  above  the  upper  margin  of  the  aym- 
physis  pubb  ;  the  level  of  the  top  of  the  coccyx  he  fuuiiri   varying  from 
S2  lines  above  the  apex  of  the  pubic  arcli  to  9  lines  below  the  same  point, 
and  on  an   average  to  be   7  oi  S  lines  above  it  (Nagele,   "Daa  weiblichs 
Beoken,*'.bc.,  Carlanibe,  1825;  Wood,  article  "  Pelvis"  in  the  CycJopaidin  of  j 
Anatomy  and  I'Uy^iology).      The  ptlvic  aspect  of  the  sacmni,  near  its  base,! 
looks  much   more  downwards  tliau   forwHrds,  henoe  the  saurum  appears  obj 
first  sight  to  occupy  the  poaitiou  of  the  keystone  of  an  arch  ;  but  being  in] 
reality  broader  at  iti  ptilvio   thnu   on   its  dortal  aspect,    it  ia  a  key-ttctn*  I 
inverted  or  bavicig  iU  brood  end  lowest,   and  is  only  supported  in  its  [iliLca 
by  cartilago  find   ligixinetit'.       The   lino   of  pressure  of  the  weight  of  thB 
body  on  the  sacrum  is  directed  doiviiwardfl  towards  the  symphysis  pnbiB, 
and  the  resistance  of  the  head  of  the  thighbone  on  each  side  ia  directed 
upwards  and  tuwards  :  hence  in  the  most  frequent  deformities  of  the  pelvis. 


Pig.  BO. 


Pig.  00. 


Fi^  Be  aad  00. 
SEKTcnss  or  m  KunI 
tsu  Fehalk  Pctvn. 

Aa    MCB    from    abortt^ 
dqJ  iu  front,  or  nt  right 
angles  to  the   brim  uf 
titfl    tmfl    ptWis  :    Jo- 
»i(j!n«l  furtliet  to   illm- 
tmtc  the  diffinncH  of.' 
tha   male   and    fcmBlaj 
form,   and   ahoirin^  inj 
lliB  liiwBr  Bgnre  of  tha  ( 
female  pcWia  the  lins 
iawhicb  tbsdiDnaniiiiMl 
of  tbepelvii  an  osDallyl 
mcngurdfl ;   (these  linM 
are  onlj  miwrkej  ca  tbs 
brim  of  Ibc  fwlvts). 

a,  p,  anCero-postpiior 
or  carijogaU  diniacUrj 
t,  r,  tnofitenie  err 
widest  dinmeler  ;  o,  b, 
0,  b,  ryliViiue  dmmeter^ 

lo  tbu  origiiiAJ  Bpefli-H 
tncni,    wbich  wure   »o- 
IcctcJ  09  gil-JDi;  tbL-  full 

avL'isgc  ilimcDflloDi,  th« 
(allowing  were  tb«  me^ 
iaremflnU  in  inr^bM  , — 
Antero-poeleriot  or 
caDJngate  dinmftcr — 
femste,  1^  ;  mule.  4. 
Tmnivetse  diameter — 
fetnule,  S( ;  male,  4). 
Obliqu*  diamoter — fc- 
toale,  G  ;  male,  4). 


ariwnif  from  insufficient  strength  of  its  walk,  the  Mtonim  is  projected  into 
the   |M.d¥iB,  and   the  acctabida  appru,ich  the  middle  line,  wliilo 
lee  MB  preaaed  forwaidB  and  dowuwiuds  Letwcen  them. 


INCLINATION   OF  THE   PELVIS. 


PU 


Pig.  93. 


The  axia  of  tht  petvii  ia  tho  name  given  to  a  line  drawn  in  tbe  midiile 
at  rislit  unglos  to  tUo  planis  oF  tbe  brim,  cavity  au'l  oiitlut.  Tho  posterior 
wall,  foiined   hy  tho  Mcnim   auU   iMccyx,  being  abont  Gvs  inchea  long  auJ 

Pig.  Bl.— ViaiicJL  ijinito-  Fis  91. 

ponraioi   SKOTroj'   if   i  _ 

PkHILE       FlLVlA,       HlIiH 

TBBocr.n  tni    ftTVPFirsii 

FVBII  HID  NIIIDLI  or 
TBS  SlOnUlI    AKD   CiCCTI, 

■noviKo  TBI  Lsrr  i.4T«itjt 
aiLr  (reduced  from  Ni- 
gete'i  fieuie).     J 

1,  ayiDphfua  pubii  ;  3. 
hkee  of  tfafl  aacTuia  ftud  pro- 
mnotorj  ;  3,  oocaj^al  luiiea  ; 
t,  aoteriot  tapcrior  spins 
of  iliam  ;  S,  tubero>itf  of 
i«cliiam  ;  6.  flpmc  of  iscLJum 
(the  ohtorstor  fomnien  w  not 
reprewDtod  to  painled  Iwlow 
u  it  genentllj  is  in  linuleii). 
The  Tvttial  nod  hDriiuiitikl 
lines  id  the  lover  pnrt  of  the 
figare  wrre  u  sLiDduila  iif 
eomparisan  for  tlie  dtin'ee  of 
iocliiiatian  of  the  peliia,  u 
Illiutrsted  b;  tbe  nsit 
figure. 

Kg,  B2. — SiETcn  o»  p^et  ar  thb 
ru^EDino  Fidt'aa,  umwiaa 
TiiK  IitcListTioi  or  Tni  Bum 

or    TDK     PiLVIS    ASD    XT!   AIM 

m  TDB  Bhi:ct  FostutiB.    j 

a,  b,  line  of  inclluaiiim  of  (be 
briiD  of  tlie  tnie  peWiH  Iroin  ibove 
tbe  (jiDpbfBii  pubis  to  the  pru- 
iDonlory  of  tbe  BbOrQiD  :  r,  /,  a 
line  icctiDiiig  bnckvardB  And  up- 
warily  toBching  the  lower  eilge  uf 
the  i^Qiphjns  pahii  aoil  piintof 
Ilia  coei^K ;  c,  rf,  uis  of  the 
brim  st  right  fui^Iti  to  the  pl^ne 
of  tbfl  brim  ;  from  d  to  tbe  dotleJ 
line  at  risht  angles  to  (/,  curred 
Biii  of  tbe  cavitf  eoDtiuaed  into 
tbnt  of  tha  oati«t  uf  tho  osseooa 
pcivia;  /I..  IT,  axis  of  the  oiitlvt 
of  tbe  pelrii  whea  the  eoFt  parte 
kre  eombined. 

eoncftve,  whila  the  anterior 
wall  at  the  sytnpbysia  pubis 
is  only  one  and  a  half  or 
two  inches  long  ;  the  axis  is 
curved  :  it  is  directed  at  the  intot  tipvonls  aiid  fonranls  towariU  tho  um- 
bilicus, and  at  tlie  outlet  downwards  and  a  little  ferwnrda.  Tho  curvature 
of  the  ttiis  of  the  pelvis  is  Bpeoially  importunt  na  indicating  the  oourso 
in  which  the  child's  he.-»d  is  propelled  in  the  prooets  of  parturition  ;  and 
il  may  bo  mentioned  that  in  the  female  pftvia  ivilh  tho  soft  pivrta  entire,  the 
axis  of  the  outlet  is  curved  much  more  forwards  than  in  the  Hkeletoii,  the 
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poaterior  wall  being  prolonged  iu  that  direction  by  the  iotegumenta  of  tie 
perinwum. 

DifftTuneta  according  to  Sex. — The  size  and  form  of  the  pelTis  diiTer 
rBmarkably  in  the  two  aejoa.  In  Iho  fomale  the  constituent  bones  are 
more  eleiider  and  lesa  marked  with  muBcular  iinprcf«ions  ;  the  iierpendiculat 
depth  is  loRB,  and  the  truadth  and  capacity  greater :  the  ilia  are  more  ex- 
panded than  ill  the  male  ;  the  inlot  of  the  tnio  pelvis  is  moro  nearly  circular, 
the  sacral  promontory  projecting  less  into  it,  and  is  broader  from  side  to 
aide  ;  the  depth  of  the  xymphysiB  pubis  is  less,  the  pubic  arch  ia  muuh 
wider,  and  the  spnce  between  the  tuberosities  of  the  ischia  greater. 

I'lie  average  dimenHious  of  the  pelvis,  as  uieai^uri'd  in  a  numbei  of  fnli- 
■ized  mules  and  females,  may  be  staled  as  follows,  in  inches  : — 


d 


Distunce  betvccn  tbe  widest  part  of 

tliE  crfsli  of  Ibe  ilinni  . 
DisLoDw  between  1  be  Ulterior  inpcnoi 

§ljin?H  of  tbe  ][iuia 
Dietani^e   i>elwep]i  the   frnnt  of  Bjm- 

pb}>ii  pubis  nod  tbe  saetal  spiaes  . 

Tbu«  Putib. 

TnnsTem  diuncter 

Oblique  clininvt«r          .         .         .      . 

ADtero-poBtcrinr  iliaoieUr 

Mm 

10      to    11 

SI    —     10 
6i    -      7 

lOi    la    11 

10      —     10) 
fll    -      7i 

BrtuL 

CttTlty. 

OuUsL 

Brim. 

Cavit;, 

Outlvt. 

1 

St 

t 

Si 

G 

s 
s 

J! 

s 

TUZ    FBUUIt, 

The  femur  or  thigh  bone,  the  largest  boLO  of  the  skeleton,  is  aituAteJ 
between  tbe  os  innominatum  and  tbe  tibia.  In  tbe  erect  position  of  the 
boily  it  inclines  inwards  and  slightly  Itackwards  as  it  deacuuda,  so  aa  to 
»pproftcb  inferiorly  ita  fellow  of  the  opposite  side,  and  to  have  its 
nppev  end  a  little  in  advance  of  the  lower.  It  ia  divisible  into  a  superior 
extremity  including  tbe  head  and  neck  and  two  eruiiivnces  colttni  tro- 
chanters, tbe  shaft,  and  an  inferior  extremity  eximnded  into  an  oitemal 
■Jid  iijtornal  condyle. 

At  the  anperior  txlremily  of  tbe  bono,  tbe  tied:  extends  inwards  %nA 
upwards,  and  hna  a  idight  inclination  forwards  from  the  shaft.  It  has  a 
constricted  appearance,  and  its  diameter  from  before  backwarils  ia  leps  con- 
riderable  than  in  tbe  Tertical  direction,  in  winch  last  greater  strength  is 
required  tu  sustain  the  weight  of  the  liody.  Its  superior  surfaoe  is  shortest ; 
its  ioferior  surCice  locgext,  and  the  anterior  shorter  than  the  posterior.  The 
heiiii,  forming  more  than  half  a  sphere,  covered  with  cartilage  in  the  fresh 
state,  surmounts  the  neck,  and  is  articulateil  with  the  aoetubulam.  Beneath 
it^  most  prominent  point  is  a  small  depression  or  pit,  which  gives  attach- 
ment to  tJie  round  ligameat  of  the  hip  joint. 

The  trxhatiltr  mnjvr  in  a  thick  truncated  process  prolonged  npwards  in 
k  line  with  the  external  surface  of  the  shaft.  In  frunt  it  is  marked  by  tho 
insertion  of  the  gluteus  minimus  ;  externally  an  oblique  lino  directed  down- 
wards and  forwards  indicates  the  inferior  border  of  tho  iuNerlion  of  the 
gluteus  me  lius  muscle,  ami  lower  down  a  lioriKoutnl  line,  continued  upwania 
tf  the  trochanter,   marks  the  upper  limit  of  the  vastus  ejlemtia, 
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lotemAlIjr  at  its  hue,  and  rather  behind  the  neck,  i^  tbe  troehanltrU  or  diyllal 

Pig.  B3.— PnvK  or  t.  Mxli  r«iM  nnar    j  Fi|.  BS. 

1,  elun  1  2,  iieod;  3,  nrck  ;  4,  frrett  tro- 
rluiDt^r;  B,  sid»U  tniohnnler  ;  fl,  nnlfrinr  irl.er- 
troi^hanlenc  tioe  ;  T,  iatvnuil  nriicnlar  coDjjrle  ; 
S.  eiterDitl  ftrticulsr  caodjle  ;  0,  ialvmal  tube- 
raii;  ;  10,  eilernit  taborosil)';  11.  tlia  pnlcllBr 
ftrtLaDliir  carfax  ;  %\tme  it  13,  tbu  flat  part  af 
the  fvmDr  aainetiniu  cnlleil  tbe  mitinipntcllar 
■arrace  ;  13,  Ibe  defireuion  for  the  tendou  of  ibe 
p(>}i]it«D>  muacle. 

finta,  which  gives  attachment  to  tbe  ob- 
tiimtor  eiterauB  musde.  The  poatcrior 
border  of  the  great  trochanter  h  pro- 
miueut,  and  coatiuued  into  a  Etnooth 
etevatioo,  the  jioii((rior  inltr-lroclianterie 
lint,  which  passes  dovnwards  and  in- 
wanla  to  the  Binal)  trochsDler,  and  limits 
the  neck  poateriorly.  The  amu'I  tro- 
dionter,  a  conical  roumlud  eminence, 
projeota  &om  the  posti'rior  and  inner 
aspect  of  the  bone,  and  givES  nttacli- 
nient  to  the  tendon  of  the  psoas  and 
iliacua  muscles.  The  iinterior  irodian- 
Icric  tine  ia  a  rough  ridge  limiting  tbe 
neck  in  front  between  the  two  tro- 
chanters; it  indicates  the  superior  border 
of  the  cnircuB  and  vastus  intemua  mus- 
cles, and  is  continuous  beneath  the  great 
trochanter  with  the  liue  which  limits 
the  vaatufl  eitomus. 

The  Aafi  IB  sligbtljr  arched  from  above 
downwards,  with  tbe  convexity  forworda. 
It  is  expanded  at  its  upper  and  lower 
ends.  Towonla  the  centre  it  is  nearly 
cylindrical,  but  with  an  inclination  to 
tbe  prismatid  form.  Itn  anterior  and 
lateral  surfaces,  smooth  and  uniform,  are 
covered  by  the  crureua  and  vaati  muaclos. 
The  elevation  which  sejiaratcs  the  antu- 
rior  from  the  internal  surface  ia  at  tbe 
upper  part  stron^'lj  marked  and  inclined 
forwordu,  giving  the  appearance  to  tbe 
bone  aa  if  tbe  forward  inclination  of  the 
neck  wore  produced  by  a  twisting  out- 
wards of  the  upper  end  of  the  shaft. 
The  lateral  surfaces  in  the  middle  of  their 
extent  approach  one  another  behind,  being 
only  Beparatod  by  the  linoa  aspora.  The 
linin  a-ipcra  is  a  prouiinent  ridge,  citond- 
ing  along  the  cuiitrul  third  of  the  shaft 
poetvriorly,   and   bifurcating   above    and  ' 

below.     It  inclines  tlightly  inwards  in  tbe  middle,  so  as  to  make  the  exterual 
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siufdce  of  the  shaft  Boom  ooueare  in  tlut  lutrt.      It  preseots  two  shup 

Pig.  94.  Pig.  S4. — FEHun  of  a  Uale  tmiH  BEatnD.   } 

i.  S,  7,  8,  B,  10  and  13,  tbe  nioe  w  in  the 
preceding  figare ;  V,  pit  no  the  liAftd  for  the  rvund 
ligament  of  lb«  bip'joint ;  3',  tbe  ineV  o!  the  neck, 
aboKiDg  a  sligbl  giiHiie  of  the  obturator  eiteniua 
iuUBi^l«  u  it  pswr^  arer  tbe  eniisuliir  llf^ment 
and  neck  ;  14^  fjugb  imprcaiuD  of  tbe  Attach- 
ment of  tbe  glatCDB  maximui  nutaole  Id  tb«  upper 
ani)  outer  contin nation  of  the  linen  ruT'em  ;  15, 
two  Unea  runniug  up  tonanU  the  ie^^r  ttoch&i]t«r 
from  the  liiicik  upcm,  mnrkiag  the  atUichmoati  of 
tbe  tulductor  hretui  and  peetineuB  mosclcs  ;  IS, 
Bat  elevsted  snriHre  of  the  lines  aspen;  17.  fiat 
triaognlor  popliteal  anrface  between  the  lower 
diviflioDa  of  the  linea  Mjienv;  IB,  intercoDii^Iaid 
or  eruciut  noteh  ;  19,  fanuDeo  for  the  nutri^on* 
or  meJuUjuy  tcsmIi. 

maixina  and  a  flat  intcn'iil.  The  eit«niftl 
liiTiaioa  of  its  superior  bifurcation  pasB(» 
up  to  tho  great  trochanter,  and  iD  its 
cnurae  ia  strongly  marked  where  the 
gLutL'tts  moxinius  is  attoohed  ;  tho  internal 
division  terminates  in  front  of  the  nnall 
troolianter.  The  inferior  dirisioiiB  termi- 
uato  at  the  tuhoroaitieB  of  the  condyle*, 
and  encloHe  between  them  n  flat  triangular 
Bnrface  of  bone,  which  ia  free  from  mus- 
cular attachments,  and  forms  the  floor  of 
the  npper  part  of  the  popliteal  Hpace, 
Towards  tho  anperior  part  of  the  linea 
aapera  ia  the  foiamon  for  the  modullarj 
vosBcla  directed  upwards  into  tho  bone. 

The  inferior  tztremUy  pmaonts  two 
rounded  emincnceB,  the  canilyhi',  united 
anteriorly,  but  separated  posteriorly  by  a 
deep  iHUr-condi/loid  foasa.  Their  greatort 
prominonoe  ia  directed  bnckwarda,  and 
their  carve,  aa it  incroaaeston'.irdB  that  part, 
may  he  compnred  to  that  of  a  partially 
unooiied  piece  of  watcli-spriug.  The  ex- 
ternnl  condyle  is  tho  broadeat  and  laoak 
prominent  in  front  ;  the  internal  ia  tha 
iongoBt  and  moat  |irrimiiiont  inferiorly. 
One  lar^e  nrttculov  suifaoe,  coated  con- 
tinuoualy  with  cartilage,  exten'L^  over  both 
condyles,  but  oppotiito  the  front  of  th« 
inter- condyloid  foHga  it  is  divided  by  tiro 
alight  linear  deprosaions  into  three  parta, 
an  elevated  mirfuce  on  each  aide  of  the  foan 
for  articulation  with  tha  tibia ;  and  « 
grooved  anterior  surface  for  the  palolU. 
The  patellar  Hiirfoco  ia  of  a  trochli'ar  form, 
being  [narked  by  n  vortical  hollow  ;  the 
mal  portion  of  this  surface  is  the  most  prominent,  and   rises  higheat 
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The  tflnal  nurfaccB  wb  nearly  parallel,  except  in  front,  where  the  intornal 
Lunu  obliquely  outwards  to  roftch  the  patulkr  surface.  Above  the 
coiidylea  are  two  rough  tuberosities,  one  on  each  siile  cif  the  bone,  which 
give  attiichmeiit  to  the  eiteriiol  and  iutemnl  lateral  lig.-imeDta  of  tlie  knee 
joint.  Jkttwoen  the  extern^  tubeiosity  and  the  back  port  of  the  external 
ooodyle  is  a  smooth  groove  directed  dowuwards  and  forwards,  and  eniliua 
anteriorly  in  a  pit,  in  which  the  popliteus  mtiBcle  takes  origin. 

Ill  Uie  /tmale  the  nngia  malic  by  the  ncefc  of  the  fomnr  with  the  ehafl  la  Icaa 
ol.liue  than  in  rha  male ;  ami  frcun  the  greaier  witith  of  tho  pelvis,  and  the  shortneM 
of  the  limbs,  the  coQVor^nca  of  the  thigh  bones  infariorly  is  more  spparCDt. 

The  patella,  rohUa,  or  knee-pan,  is  situated  at  tho  front  of  the  knee 
joint,  is  attached  inferiorly  by  a  ligament  oi  tendon  to  the  tibia,  and  may  be 

Fig  SG.— RlOUT  PiTSLLA.       ^ 

A  fiom  tefore  ;  B  fmm  lieliind. 

Bolh  views  ihuw  vho  iowsr  citremity  pointing  slightly  inwarrls  ; 
tlie  pMlerioT  view  shows  the  arlicntar  cartilaginoiu  sutfaco,  divitkil 
bj  no  elevated  nd^e  iolo  a  smaller  internal  and  a  larger  cxtenul 
(art. 

considsred  as  a  BOBamoirl  bone  developed  in  the  tendon  of 

the  quodricepa    extensor  cruris.       It   is   comprossL'd   from 

beforu  backwards,  and  lias  tlie  form  of  a  triangle  with  the 

upex  below.     Its   anterior  surface    ia  subcutaneous  ;    its 

superior  border   is  broa^i,    and   gives   attachment  to  the 

extensor    mueclee  ;     its    inferior    onglo,    together    with    a 

rough  depression  on   its  deep   aspect,  gives  attachment  to 

the  lignmeotum  patollffi.      The  deep  surface,  except  at  the 

inferior  angle,  is  coated  with  cartilage  for  articulation  with 

the  femur,  and  is  divided  hy  a  verticid  elevation  into  two 

pitrts,  the  external  of  which  is  largest  and  is  tnuisveraely  eonCBiro,   while 

the  internal  is  convex. 

IB£    TIBIA. 

The  tibia,  or  shin  bone,  is,  next  to  the  femur,  the  longest  bono  in  the 
skeleton.  It  ia  the  anterior  and  inner  of  the  two  bones  of  the  leg,  and 
alone  communicates  the  weight  of  the  trunk  to  the  foot.  It  articulates  with 
the  femur,  hbula,  and  astragalus. 

The  si'pei  ior  ertrtmilij  is  thick  and  expanded,  broader  from  side  to  aide 
than  from  before  backwarils,  and  slightly  hoUrjwed  posteriorly.  On  its 
Miperior  aspect  are  placed  two  slightly  concave  articular  Kurfacea,  which 
sustain  the  femur.  These  ore  the  cimdijl'iid  intrjaefs  ;  they  ore  oval  in  form, 
the  external  being  widest  transversely,  and  the  internal  longest  from 
before  backwards.  Between  them  is  on  irregular  interval,  depressed  in 
front  and  behind,  where  it  gives  attachment  to  the  crucial  ligaiueiits 
and  semilunar  cartilages  of  the  knee  Joint,  and  elevated  in  the  middle, 
where  is  formeil  tho  tpint.  The  summit  of  the  spine  presents  two 
prominent  tuboroles,  which  ore  formed  by  tho  prolongation  upwards  on 
its  aides  of  the  margins  of  the  condyles  ;  that  of  the  outer  condyle  being 
tnmeil  slightly  forwards,  and  that  of  the  inner  more  slightly  backwards. 
On  the  aides  of  the  upper  extremity  of  tho  bone  are  two  rounded 
eminences,  the  ixUrivjl  and  iiittriud   tubtronlUe  ;  the  outer   one   of  these, 
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somewbnt  smnllor  tbiiD  the  other,  is  mnrked  pOBteriorl;  by  &  6at  KarCaee 
vrhich  articnlnteii  with  the  fibula,  white  ths  inoer  presents  a  groove  for 
the  insertion  of  the  temi-membriuioauB  muscle.  Lower  doirn,  in  front,  it 
situnted  the  anterior  tvberoiUy  or  (uliercfe,  rougli  inferiorly,  whoro  it  givea 
attachment  to  the  ligameutnm  patellre,  and  smooth  aliovu,  where  tt  ia 
COTsred  by  a  synovial  bursa. 
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Tig.  is. — EioHT  TiBU  naa  SErum.     j 

],  iliaFt,  and  iliin  or  uiMrior  borJcr;  2,  innn'  luhe- 
rmitj ;  3,  outer  lubcroaitf :  4,  tDner^  and  5,  oiitcrt 
«onJjli)id  artiaular  surfuce ;  C,  cradaL  ijiiae.  with  r<Kaa 
»l  ila  root  in  front ;  7,  SDUirior  Wberoeitj  or  tnberalo  | 
S,  lower  anicaliir  snr^ice  for  aitragitlus;  9,  maUcolu* 
intcniua. 


Tliu  fhaft  of  the  tibia  ia  three-nidod,  and 
diminishes  in  size  as  it  descends  for  about  two- 
thirds  of  its  length,  but  increruxts  somewhat 
totvarila  its  lower  extremity.  The  inUnuii  tiir- 
face  ia  convei  and  sulicntanooiis,  except  at  tha 
upper  part,  where  it  ia  crossed  by  tlio  tendons 
of  the  sartorius,  gracilis,  nnd  semi  ten  dinoius  \ 
iDiiBclos.  It  is  seiKirntod  from  the  estemal  sur- 
face by  a  sharp  aultutanooun,  shghtly  sinuoui 
ertst,  the  shin  ridgo,  which  descends  from  tLo 
anterior  tuheroflity,  and  ia  smoothed  away  in  the 
inferior  third  of  the  bone.  The  eAen\al  tar/aa  ia 
slightly  hollowed  in  tin;  larger  port  of  its  extent, 
whore  it  gives  origin  to  the  tibialis  anticus  muade  ;| 
but  beneath  the  point  where  the  croet  difuippeanl 
it  turns  forwards,  becomes  convex,  and  ia  covered 
by  the  extensor  tendons.  The  puiUrior  surfac* 
is  tmverscd  obhquely  in  its  upper  third  by  ths 
popliteal  line — a  rough  mark  which  extends  up- 
wards and  outwards  to  the  oxtemal  tuberosity, 
giving  attachment  to  the  dolons  muscle,  and 
separating  a  triangular  area,  in  which  the 
popliteuH  miiBclo  litis,  from  the  space  bolow, 
which  gives  origin  to  the  flexor  longiis  digitorura 
and  tibinlis  poRticus.  Internally,  the  po!<terior 
surface  is  xepamteil  from  the  internal  by  a 
amooth  rounded  border  ;  while  on  its  external 
side  is  a  xharp  ridge,  inclined  forwards  above, 
to  which  the  interosseous  mombriuie  ia  attache'i, 
Nenr  the  popliteal  line  ia  a  large  meilullary 
foramen,  directed  downwards  into  the  interior  of 
'  -"^A  the  bone, 

TLo  inferior  exlrtmiiy,  much  smaller  tlinn  the 
superior,  is  expanded  transversely,  nud  projects 
downwards  on  ita  inner  siile,  so  an  to  form  a 
thick  process,  the  intemnl  malUolai.  Inferiorly  it  presents  for  articulation 
with  tJie  astragalus  a  cartilaginous  surface,  which  is  quodrilateml,  concave  from 
bofore  backwarils,  and  having  its  posterior  border  narrower  and  projecting 
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further  downwnrda  tban  the  anterior  ;  intomally  the  oftrtOa^oua  mirfaoe  ia 
continued  doim  in  &  Tertionl  direutioD  upon  the  intemnl  tn^Uefilui,  cloth- 
ing its  outer  Burfuce  iomewhat  more   deeply  in   front  thuii   behind.      The 

Pig.  97.— BiaHt  TiBU  F«oM  BBBnrn.     }  Fig.  S7. 

6,  and  9,  at  la  the  preredlng  figure  ;  S*,  jcrooTe  beliind  g 

tlie  ioUnisl  tuberoeitf  for  the  icnclon  of  tba  Mioi-uetD- 
brjLDOKD^  maadi!  ;  10,  inolint*]  articular  facet  btlaw  nnil 
bchiiiJ  the  outvr  ta)>erij#ilj  for  the  bcjiil  of  the  fibola  ; 
11.  oSUque  IkDfl  of  tjbia^  above  wbtcli  lA  the  triaagnlAr 
pophteAl  Burfjkce  ;  12,  for&mcn  Jirected  dovnvardA  for 
tbo  nntrilioaa  or  mcJuUaiy  vessels;  13,  triangulsr 
rongh  suifaci;  far  the  lower  iiilfniweoDB  li^^iTicnt  nad 
■miill  cnrliluciDOiis  turfaee  betnw  it  for  articulntiiiD  with 
the  Sbuin  ;  14,  Iwlow  s  ellght  gr<x)Te  marking  the  place  ^u     , 

of  the   flexor    longoa    poUJcit    miiBi^le  ;     15,    htkiw    tba  htM' 

grnoTeof  thetendQDBof  the  flexor  coiamaDiBd>gitoniiQ  and 
tj  biiklie  poiticiu  Bumleti,  Iwbind  tlie  nulleallu  iuliiraui. 

eitomol    Hiirfiice,     Blightljr    concnve,     is   rough 

sapc'riorly  for   lignment,   and  nmooth  beloir   for  B,|    1-H  ^^ 

articulation  with  the  fibula.  The  posterior  sur- 
face is  marked  hj  a  double  groove  on  the  in- 
teroEJ  malleoluB  for  the  tendons  of  the  tibialis 
poiticua  and  flexor  longus  digitoriim,  and  wore 
externally  by  a  alight  doprcssion  where  the  flexor 
longud  polliuis  liss ;  thu  inner  aurfacu  of  the 
internal  malleolus  is  subcutaneous. 

The  tibia  is  slightly  twiated,  so  that  when  the 
internal  malleolus  is  directed  inwnrdi>,  the  in- 
ternal tuberosity  is  iaelined  backwards— a  con- 
formation which  deserres  altentlon  in  the 
diogiioaia  and  adjustment  of  fractures, 

THE    FIBULA. 

The  fibula,  or  peroneal  bone,  is  sitiiated  at  the 
external  side  of  the  leg  :  it  is  nearly  equal  to 
the  tibia  in  length,  but  is  much  more  slender. 
Its  inferior  extremity  is  placed  a  little  in  arlvnnce 
of  the  upper  ;  and  its  shaft  is  slightly  curved, 
ao  as  to  hare  the  convexity  directeil  backwards, 
and,  in  the  lower  half,  slightly  inwards  towards 
the  tibia. 

The   luptrior   extremily,   or   head,    somewhat  *  f^  " 

expanded,  presents  a  small  oval  cartilaginous 
surface  looking  upwards  and  iawardn,  which 
articulates  with  the  external  tuberosity  of  the 
tibia,  and  externally  to  thiii  a  rough  prominence  directed  upwards,  tc 
which  the  teuilon  of  the  biceps  muscle  is  attached  :  its  external  surface  ia 
subcutnncoui  ;  the  rest  is  rough  for  ligaments. 

The  inferior  triremifi/,  or  tj:leriiat  maHcolm,  ta  larger  than  the  heod  of 
the  bone,  and  longer  and  more  prominent  than  the  iuteriial  m.'Uluoliis  ; 
interiiiklly  it  forms  the  outer  limit  of  the  ankle-joint,  and  presents  a  triauguhir 
amooth  surface  for  articulation  with  the  astrngrilus,  boundeil  posteriorly  by 
a  rough  depression   where  the  transverse  ligament  is  attached  :  its  aoterl' 
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boriler,  after  ptDJccting  ratlict  abmptly  forwardB,  alopoa  downwardi  and 
baoltwnrds  ;  its  [raiterior  bonier  presenta  a  shailow  groove  traversed  by  tba 
temloua  of  the  pcronei  miuclos  -  whUe  eit^mikUy  il  is  codtox  hud  huH- 
ciitniieouB,  and  a  triangular  Eubcutanuoua  aurfac«  is  contiuued  up  from  it 
for  nil  iuch  or  two  on  the  abaft. 


Fig.  98.— SioHT  Ptbitu.  fiioK  tqi  oimtSK  un 

BBroltl.        ) 

1,  thaft,  oaber  and  anterior  rarCicB,  ibDwing  tba 
oMiijue  grooTcs  of  tUe  peroaei  miuclia  ;  3,  head  ;  3,  JM 
pr'gi'ulliio,  KiviDi;  inwrtioB  to  tlie  tcndoa  of  the  bi«ij« 
rcDioriii  1  4,  nudlculus  e<t«niiia  or  lower  end,  (he  fignn 
is  placed  apposite  itaaDterinr  or  oblique  edgi'  ;  above  thia 
ia  seen  tlia  triangular  BDbiiDtuiaolu  siufaoe  of  the  boaa. 

Fig  S9. — Eioni  Fiidu  fbom  tbw  attivs  m 

G,  t1i4  Dbllqne  anTfoce  of  uticnlation  vitli  tb«  tibia 
BajiiTMrly;  ^i  painta  to  Ihe  ictemal  or  inleniBcoua 
ridge  ;  7,  tho  triangnlar  rau){b  aurliwe  tor  tbe  lower 
iaUros.icuui  ligHmcnt ;  8,  tbt  citeri>al  niftllfoliu'  aarfare 
fur  aiirful-itioQ  witb  the  oalrofatu^;  D,  frihive  behind 
tbe  mnlleoliu  eitemui  for  tba  t«adoiu  of  the  [wraaa 
uiD»cle& 

Tho  >}iJiJi  ia  irregularly  four-aided  and  twiated. 
Ona  Biirfftoe,  from  which  the  peroaei  muscles 
take  origin,  looks  forvanla  at  the  commence- 
ment, then  turoing  outwards  and  Imckwanl'^  ia 
continued  behind  the  subcutaneous  space  of  tbe 
lower  end  to  the  groove  behind  the  malloolua. 
Another  surface  looking  backwards  in  the 
upper  half  of  its  extent,  tdnda  inwards  and 
tenuinntes  above  the  articular  aurfaco  of  the 
malleolus  ;  uonr  ita  upper  end  thia  aurfnce  is 
rough,  giving  attachment  to  the  aolom  muscle, 
and  iu  the  reat  of  its  extent  it  ia  occupied  by 
the  flexor  longna  f>o]1ida.  The  remuiiing  part 
of  tbe  Burfaco  of  the  bone,  internal,  turns  for- 
wards iuferiorly,  and  tcrminntes  on  the  anterior 
margin  of  the  uudleolns  :  it  is  divided  by  » 
longitudinal  line  to  which  the  iuteroaseous 
ligament  Is  attached,  into  a  posterior  and  upper 
pajl,  which  gives  origin  to  the  tibialis  posticus, 
and  an  anterior  and  lower  part,  from  which 
orinc  the  long  elteUBora  of  tbe  tnct  and  the 
peroncuB  tertius,  the  intoroaaoous  membrane 
lieing  attached  to  the  line  between  these  sur- 
fooea.  About  thu  mirl.llo  of  the  posterior  aur- 
fooe  b  the  meduUiuy  foramen  directed  down- 
wards into  the  bone. 

TB.%  tahsus. 

tonus  is  composed   of  aevun   bones,   viz.,    the  oe  caloia,  aitrog&lna, 
acBpLuid,  and  throe  cuneiform. 


TAK8AL   BONES. 
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THH    CALCAKEUU. 

The  eolcnneum,  or  ei  enhii,  u  the  largest  bone  of  the  foot.  Frojecting 
dowDwajds  tuiii  backirnrila  it  forms  the  beeL  Above  it  articulates  with  the 
••tngalua,  and  id  Trout  with  the  cuboid  bono.  Its  principal  axis  eiteude 
fonr&rda  uud  oatwanls  &oia  its  posterior  extremity  to  the  cuboid  bone. 

Pig.  100. — BiouT   Foot   hewbb  riau  itova,  showho  Pig,  100. 

ITS    Dog.=>l.    iSPKOt.        J 

a,  scaphoid  hone;  t,  utrnEsIns ;  c,  at  caloli ;  d,  iU 
great  taberiMtj  ;  c.  iDt«raiil  or  firat  concilbrm  ;  /,  middle 
EDneifarm ;  i/,  exlernnl  cnDCirorni  ;  h,  cobaid  booe.  I  (a 
T,  the  aerieit  uf  mctafiraiil  hi-ate  ;  I,  3,  fint  Bod  If  rminiil 
pbaluges  of  the  great  toe  ;  1,  2,  3,  are  plued  opposite  lo 
the  Gnt,  aeeosd,  nod  tormina]  phalangsB  of  the  Komid  toe. 

The  Inrga  posterior  oxtreinity,  or  luber  calcii, 
prswuts  iiiferiorly  two  luhtrdet,  which  rest  upon 
the  groiuiJ,  and  the  iutorual  of  which  is  lurgeet : 
the  rest  of  its  surface,  looking  backwards,  is 
divided  into  a  lower  part,  which  raccives  the 
attachment  of  the  tendo  Achillis,  and  an  upper 
port,  smooth  aud  leas  promiueut,  se[iaratod  from 
that  tendon  by  a  synovial  buraa  The  part  in 
front  of  the  tuber  forms  a  slightly  constricted 
neek.  The  internal  surface  of  the  bono,  traveraed 
by  the  plantar  vessels  and  norves  and  the  flexor 
t«iidanB,  is  deeply  concave,  and  ita  concavity  is 
surmounted  in  front  by  a  flattened  process,  the 
nuttntaciilttm  tali,  which  projects  inwards  near 
the  anterior  dztremity  of  the  bono,  in  a  hne  with 
its  upper  surface,  and  presents  inforiorly  a  groove 
oecupierl  by  the  tendon  of  the  fluior  longus  poUicia. 
The  superior  Eurfoce  presents  two  articular  facets 
for  the  ai^trsgalus  :  the  anturior  of  thess  is  placed 

over  tho  sustentaculum,  and  is  flat  ;  the  other,  eitemal  and  poaterior  to 
this,  aud  larger,  is  separated  from  it  by  a  rough  furrow,  giving  attachment 
to  the  intero.^seoxis  ligament,  and  is  convex  from  without  inwards  and  back- 
wards. In  front  of  this  latter  faoet  is  a  rotigh  depression,  from  which  tite 
extensor  brevis  digitorum  takes  origin.  The  anteriiir  extremity  articulates, 
by  a  Gurfaoe  slightly  concave  in  the  vertical  and  convex  in  the  transverse 
direction,  with  tho  cuboid  bone  ;  and  internal  to  this,  in  front  of  tho  aus- 
tentaculutn  tali,  it  gives  attachment  to  the  inferior  Daicaneo-scaphoid  li^.iment. 
The  infurior  surface,  projecting  in  a  rough  anterior  tubercle,  gives  attach- 
ment to  the  calcaneo-ouboid  ligaments.  The  external  surface  is  subcutaneous, 
and  on  the  whole  smooth,  but  presents  in  its  fore-part  superficial  grooves 
traversed  by  the  tendons  of  the  perouai  muscles. 

TSK    ASntAQAtPB. 

The  astragalus  or  (oiiM,  irrogular  in  form,  receive*  the  weight  of  the  body 
from  the  leg.  It  articulates  with  the  tibia  ami  fibula  above,  the  os  calds 
below,  and  tho  scaphoid  In  front.  Its  longest  aiis  is  directed  forwarils  and 
inwards.  Its  convex  anterior  extremity  is  c.illod  tho  licnil,  and  the  oiroular 
groove  behind  it  the  neck.      The  supetior  artiuular  surface,  pLiced  behind 
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the  neck,  consists  of  a  midcUe  and  two  Istor.il  ports.  The  mi-Jille  pari, 
lookiug  upwivrda  to  the  tibia,  ia  convex  from  before  baekwurda,  broader  iu 
front  thau  behind,  with  its  outer  nuirgin  higher  aud  longer  than  the  inner, 
nud  curved,  nliilo  the  inner  is  atrnight.  The  inner  latoriil  part  is  narrow, 
and  orticuluteawith  the  internal  malleoluB;  the  outer  laleral  part,  much  deeper, 
nrtii^ulat^s  with  the  external  nialleolu!.  loferiorly,  there  are  two  smooth 
burfuees,  which  articulate  with  the  calcaneitm.  The  posterior  of  the.se,  the 
largest,  concave  from  within  outwards  and  forwards,  is  Eeparated  Tij  a 
rough  dojiressiou  for  the  interosseous  ligament  from  the  flat  anterior  sur- 
face, which  rests  on  the  austontaoulum  tail  The  anterior  margin  of  tUia 
surface  is  continuous  with  the  roundad  surface  of  the  head,  which  articulates 
with  the  scaphoid  bone.  The  posttrior  border  of  the  bono  liiS  behind  the 
siietentamiliim  tali,  and,  like  that  process,  is  grooved  by  the  tendon  of 
the  Heior  longus  pollicta. 


Pig.  101. 


Pig.     101, — RiOHT     FnOT     VlEWElP    FHOK     BSLOW,     SHOWlia 
TIIS    PtiSTJB    ifiPECT.        J 

The  InilieatinDe  are  the  umac  as  in  lie  prwcilin;;  Spin  ; 
tfiQ  luLcl^JIe  hdJ  external  cuneiform  booca  aiQ  QoL  Ivltered; 
Lbe  Be«iin^''id  U>DCfl  arc  net  represented  ;  thvj  will  he  toaa 
in  thij  view  of  tfae  articulations  of  Chs  f<nt. 


THE  CUBOID   BOCTE. 

This  bone  is  titoated  at  the  out^r  aide  of  tha 
foot,  between  the  calcaiieum  and  the  fourth  and 
fifth  metatarsal  bones.  It  deviates  from  thu  cuboid 
form  and  becomes  rather  pyramidal  bj  the  sloping 
of  four  of  its  surfaces  towards  the  smallcjr  ex- 
ternal border.  The  posterior  surface  articulates 
with  the  OS  calcis,  the  anttrior  surface,  also  covered 
with  cartilage,  is  divided  into  an  iutcmnl  quadri- 
lateral and  an  cTtcriial  trLingulor  facet,  articu- 
lating with  the  fourth  and  fifth  metatarHnJ  bones. 
On  the  internal  surface,  in  the  middle,  and  touch- 
ing its  superior  border,  ia  a  smooth  surface,  which 
articulates  with  the  external  cuneiform  bone,  and 
behind  this,  iu  somo  instances,  a  smaller  surface 
articulating  with  the  scaphoid,  while  the  romaioder 
is  rough  for  ligaments.  The  external  border  pre- 
sents a  vertical  groove,  in  which  the  tendon  of  the 
peroneuB  hmgiis  lies  ;  and  the  inferior  surface  is 
traversed  obliquely  uear  its  anterior  margin  by 
a  ooDtinnalion  of  the  same  groove  ;  Iwhiiid  this  there  is  a  thick  lidge, 
which,  with  the  rest  of  tho  inferior  nurfnco,  gives  attachment  to  the  calcaneo- 
cuboid ligaments.  The  superior  surface  lookiug  outwards  and  upwards,  ia 
on  the  whole  gtoo,  but  rather  rough. 

TIIE  BCiPHOIO  BONE. 

The  scaphoid  or  naricular  l>one  is  placed  at  the  inner  aide  of  the  foot, 
between  the  astragalus  and  cuneiform  bones.  It  is  short  from  behind 
forwards,  and  broad  from  side  to  side  It  presentn  posteriorly  an  articnlor 
concavity  for  the  head  of  the  astragalus,  and  anteriorly  a  convex  aurfaco 
divided,  by  two  lines  converging  below,  into  three   facota  which   articulate 
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ratpeotiTeljr  with  the  tliree  cuneifonu  Ixinea.  On  ib  outer  aiJe,  in  some 
ipttancefl,  ia  a  small  siuooth  siirruco,  by  Rhich  it  U  krlicnlated  to  tbe  cubuid 
bone.  ItB  superior  bdU  inferior  nurfncci  ore  roiigb,  uuit  od  it«  imicr  bonier, 
directed  dowQwanU,  is  a  promiueut  ttJitrdt  to  wiiicb  the  tendon  of  tha 
tibialis  poaticuji  mtucle  ia  attaclied. 

TUB    CUKSIFoaU    BONKS. 

Tlicae  wedge-shapeil  bones,  three  ia  nitiuber,  are  diBtin^ialied  numericaily 
acconliog  to  their  order  boax  witliio  ontiranis.  Thcj  intervene  lietweoQ  the 
scaphoid  bone  tauX  the  tliree  inner  uiutntnrsii!  bonen,  and  present  aiituriorly 
aud  posteriorly  smooth  snrTiLceB  for  articulation  with  those  lionea.  Tbe  first 
or  inUimnl  ounoiform  bone  is  the  largest ;  it  is  narrow  nbfive,  and  thick 
and  rough  tovarrts  tlie  nole  ;  its  dorsal  surface  looks  ionttrds  and  upwards, 
and  is  marked  by  an  oblique  di»ceDiling  groove,  in  which  the  tendon  of  the 
tibialis  ariticuH  lies  :  its  external  surface,  concave  and  rou^^h  iuferiorly,  ia 
smooth  and  articular  obiTe.  The  second  and  tbird,  or  middle  and  ex- 
ternal,  ouDeifomi  booes  each  prewnt  a  qiioilrangulor  surlaoe  superiorly,  and 
B  narrovror  rough  edge  below,  contributing  thus  to  form  the  transTerse  arch 
of  the  foot.  The  proximal  coda  of  the  three  boneii  are  in  the  same  transverse 
line  ;  but  as  the  muidle  bone  is  the  nhortest.,  the  internal  and  external 
project  forwards,  so  as  to  articulate  laterally  not  only  with  the  sides  of  that 
hone,  but  aIso  with  the  boss  of  the  second  metatareol  bone,  which  ia  inserted 
between  them.  The  outer  side  of  the  third  cuneiform  artioulatos  by  a 
smooth  flut  Gurfaco  with  the  onboid,  and  by  a  smalt  narrow  facet  (»oaio- 
times  abneut)  with  the  fourth  metataraal  bone. 

THE    UETATASHUS. 

The  fire  metatarsal  bones  are  distinguished  by  numbers,  according  to 
their  position  from  nithin  outwards. 

They  resemble  the  metacarpal  bones  of  the  hand  in  being  shafted  hones, 
slightly  convex  from  behind  forwards  on  the  doraol  aspect,  and  having 
irregulnrly  shu^icd  proximal  extremities,  three- aided  shafts,  and  rounded 
Iteiidt  which  articulate  with  the  phalanges.  The  first  niotatoisol  boue  ia 
much  thicker  and  more  massive,  thongh  shorter  than  any  of  the  rust.  The 
Others  diminish  in  length  from  the  second  to  the  Hfth. 

The  praiimal  txlicmitUi  resemble  those  of  the  metacarpal  bones  exactly 
as  r^ords  the  number  of  bones  with  which  each  articulntoa.  The  Er»t 
articulates  with  one  bone,  the  internal  cuneiform  ;  the  second  with  four 
bones,  viz.  the  three  cuneiform  and  the  thiol  lUBtataraal  ;  the  third  with 
three  bones,  \iz.  the  external  cuneiform  and  the  adjacent  metat.irsals  ;  the 
fonrlh  with  four  bones,  viz.  the  cuboid,  external  cuueiform,  and  the  adjacent 
metatarsals  ;  the  fifth  with  two  bones,  riz,  the  cuboid  and  the  fourth  meta- 
tarsal. The  fourth,  however,  is  sometimes  connect^^l  with  only  three  txines, 
its  facet  for  articulation  with  the  external  cuneiform  being  abtient.  The 
tarsal  extremity  of  the  first  metatarsal  bone  presents  a.  nlightly  concave 
articular  surface,  and  ia  broad  below  and  narrow  above.  That  of  the  fifth 
presents  externally  a  largo  rough  tuberosity  which  projects  beyond  the  other 
bones  at  the  outer  side  of  the  foot  ;  and  the  lino  of  its  articulation  with  the 
cnboirt  bone  is  so  oblique  that,  if  prolougod  inwards,  it  would  reach  the 
digital  end  of  the  fir^t  metatarsal  bone.  The  tarsal  ends  of  the  remaining 
three  bones  ore  broad  and  flat  above,  rough  aud  narrower  below,  and  by 
their  wedge-like  form  aasirit  in  producing  the  transverse  arch  of  the  fuot. 

The  ibafU  preaeitt  in  the  greater  part  of  their  extent  a  prominent  horde' 
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looking  upwarils,  which  in  the  middle  three  projects  between  Uie  donutl 

ilitvriiaBcoua  mnsclea  on  oach  luda 

The  lieii'ls,  Hmftllor  thnn  the  tartal  oitremities,  nra  marked  ou  thuir  nirlca 
by  ileiireMJons  and  tubercles.  Their  articular  aurfaceB,  Binooth  and  convti, 
ore  prolonged  on  the  inferior  aspect,  wliovo  they  terminate  in  Infirl  margiiiB. 
That  of  the  first  metatarsal  boue  pruaeuts  inferiorly  a  ridge  in  the  auddle, 
with  grooved  depreEsious  placed  one  on  each  side  and  correspondiug  to  the 
poution  of  the  Bosamoid  bones. 

TBB  TBALlLyaBS. 

Tti»  phalanges  of  the  toea  bo  closely  correapond  in  general  couformation 

with  those  of  the  fingers  that  it  will  only  be  uoceasary  in  thii  place  to  stata 
the  points  in  which  tlioy  dilt'er  from  the  latter. 

The  phalanges  of  the  four  outi^r  toea  are  mnch  smidlor  than  the  oottm- 
pouding  phalanges  of  the  hand  ;  but  those  of  the  great  toe  are  larger  than 
tho<e  of  the  thumb.  The  shafts  of  the  first  row  of  phaltingea  in  the  four 
outer  toes  are  compresaed  laterally  and  narrowed  in  the  middle  ;  those  of 
the  secoDd  row,  more  especially  the  fourth  &ad  fifth,  are  very  short,  nnd 
oonaiat  of  little  boyoud  what  is  necessary  to  unite  their  articular  eitreoiities, 
The  last  two  phaluDiji^  of  the  little  toe  are  in  adults  not  unfrequeutly 
connected  by  bono  into  one  piece. 

Sesamoid  BoNGii. — Two  segamoid  bones  lie  side  by  side  in  the  planttu 
wait  of  the  first  me tatai^o- phalangeal  joint,  and  glide  in  the  grooves  on  the 
head  of  the  first  metatarsal  bone.  Small  seeamoid  bones  sometimea  occur 
iu  the  correaponding  joints  of  the  other  toes. 

TDB    nONEB    OF    THB    FOOT    AS    A    WHOLE. 

The  foot  is  narrowest  at  the  heel,  and  as  it  passes  forwards  becomes 
broader  as  far  as  the  heads  of  the  metatonal  bones.  The  posterior  eitrumity 
of  the  colcaneum  is  inclined  inwards  auii  backwariis.  The  astmgnluH, 
overhanging  the  sustentaculum  tali,  inclines  inwards  from  the  calcaneiiin  so 
much  that  its  eit«mal  superior  angle  ia  directly  over  the  middle  line  of  the 
oalcanoum,  and  hence  the  iiit^irual  malleolus  npfienrs  more  prominent  than 
the  eztemaL  The  foot  ia  arebed  from  behind  forwanis,  the  poatorifir  jiior 
of  the  arch  being  formed  by  the  heel,  the  anterior  by  the  bails  of  the  toes. 
The  arch,  indeed,  may  he  considered  as  double  in  front,  wiih  a  comaion 
support  bobiud.  The  internal  division  of  the  arch  is  that  which  boars  the 
greater  pait  of  the  weight  of  the  body,  and  ia  most  raised  from  the  ground  ; 
it  oonsista  of  tho  oalcaneum  in  ita  posterior  two  thiiils,  the  scaphoid  and 
euneifonn  bones,  and  the  three  inner  toes  ;  tho  outer  luvh  is  formed  by  the 
oalcaneum  iu  its  whole  length,  the  cuboid  bone,  and  tho  fourth  atiil  fifth 
toes,  a  grenl  part  of  which  remits  upon  the  ground  in  Htnndiug.  D(>Bides  being 
arched  longitudinally,  the  foot  presents  likewise  a  transverse  arch  formed  by 
the  cuboid  and  three  auueifora  bones  and  the  metatarsal  bones. 

OEVBLOPMKNT    OF    THB    IX>WBB    LIMB, 

Tlie  osrij  stages  of  dovelcptnent  in  the  lower  limbs  sre  similar  to  tboie  which  have 
been  alreailj  diajrr'ilied  io  eonneiion  wilh  Iho  upper, 

liesiPKATioK, —  7'Ae  iHiiifliii'Miife  hour  is  formed  Trora  lie  lliren  principal  pieros 
prtvioii-ly  nicnlioncd,  vii.,  Ibe  Ilium,  iBcbinm,  and  on  fiiibin,  ami  varinns  ollmrs  of  nn 
ciiiiiUyainl  nn'iire.  The  ifeimtil  of  lionc  commcncca  In  the  canilflginoui!  piwp  nf  ihc 
iliiim  D  litlir  lalpr  than  in  olLrr  large  boncB ;  il  la  followed  by  thnt  in  llie  iediiiim, 
anil  i>l1l1  later  1>j  thnt  in  llie  pubis.  One  cpiplijiiiii  exl«iids  over  tbo  shele  length  of 
llic  crest  of  the  iliiim  i  a  iccond  cuvers  the  Lubtnislty  of  the  isvbium,  pouiug  farwarila 


OSSIFICATION  OF  THE  LOWER  LIMB, 


111 


over  Ihc  gTcalerpartofllic  rnmuii ;  nthmt,  iarorial&iit,  i>  placed  on  Llie  anlerior  infoHiir 
Klilnc  of  the  ilium  ;  niiii  u  fnurtli,  likcnlie  incomtntil,  tt  tlit  »ym|'lij«ig  puUis,  Mnre- 
DVcr,  lietKccn  llie  citroniitU's  or  llic  tlircc  prtndpnl  orkvoiu  t>ici.-v«.  HLcm  thej  mvat 
ill  tlie  KcoUbulum.  Uiorc  'a  utuatoil  in  corty  lifo  a  tliia  BLfnlum  of  cariiliii^,  wliicll 
becomes  ouiGed  Trom  ana  or  mora  oentres.  iui<l  pnsonU  the  «linpc  of  Uie  Utter  V. 

Pig.  102, 


Fig.  102.— Osstnoiiind  or  thb  Os  IiiomjriTuir- 

A.  the  CDDditioa  of  tb«  bnoe  at  birth.  Bone  hu  spread  fmni  three  nilolci  into  the 
iliam*  iBcbiaiQ,  anil  puhiK,  whleh  taeet  ia  the  ortila^  of  the  nectnbDliinL, 

B|  the  bone  of  a  ahihl  aodor  s\x  jenra  of  ag*.  The  rami  of  the  iachiam  and  pubU  are 
faHlier  ns^fieiT.  but  rIIII  fepamt^. 

C»  a  bone  of  two  or  three  ycT^ri  later,  ia  vhioh  the  rami  aro  nuitod. 

D,  the  bone  of  (be  right  aide  from  n  pcreon  of  about  twentj  jenrs.  Union  has  tjilien 
place  in  the  acetahuluoi,  and  tlio  adJilional  ejiipb^niie  are  eccn  on  Iho  creat  of  the  itinni, 
tbe  anterior  interior  apine,  the  iMhinl  tulierr^aitj.  and  the  margin  i>f  the  RynipUjEiH  pnliix. 

In  A,  B  and  C,  1,  ilinm ;  2,  ischium ;  3,  pabis;  nnder  D,  4,  T-ihapsd  piece  formed  of 
■e»er»l  fragment*  which  begin  lo  KBsif;r  abont  the  Hih  jear,  and  often  nnite  into  thii 
form  befoti;  the  completion  of  the  acetahnlnm  ;  fi,  epiphjaia  of  the  creat ;  0,  that  of  the 
tabcroiit;  of  the  iKcbiiun  ;  7,  that  of  the  sjmphjais  pubia  ;  8,  that  of  the  anterior  infenur 
apine  of  the  ilium* 

The  pdvu  of  the  frntos  ami  yonng  child  is  of  Tery  amall  eapacitj  proportionnlly 
lo  the  size  of  the  Indj.  and  those  vi»ccra  nUch  are  afterwards  contained  for  the 
moat  part  in  tho  true  pelvli  occupy  a  part  of  the  abdominal  cavity.  The  ohliquilj  of 
the  pelrls  ia  considcntlily  grottier  in  early  life  than  in  the  adult. 

The  /cmur  ia  developed  from  one  princiiial  osaific  centre  for  the  shaft  and  from 
four  epiphyses,  which  afipear  in  the  following  order  : — a  single  nucleus  for  the  lower 
pitremity,  one  for  tho  hoaJ,  one  for  the  great  trochanter,  and  one  for  tbe  ainall ; 
thcM  epiphy»ea  become  nnilcd  tn  the  main  part  of  the  bone  In  an  order  of  time  the 
reverse  of  that  in  which  they  appear. 

The  lilna  and  Jibula  eavh  preeent,  bcBidcs  the  principal  centre  of  onifieallnn  for 
the  shaft,  a  Enperior  ant)  an  inferior  cpipbyBis.  In  the  tibia  the  saperior  epiphyaia 
appears  first,  and  it  not  onlv  includes  the  lateral  tuberosities,  but  sends  down  a  pro- 
eeu  Id  front,  eileadina;  into  the  anterior  tuberosity.  In  tlie  fibula  the  inferior  epi- 
phyaia ia  the  fiiat  to  appear,  and  in  both  l»nca  the  iolDrior  cpiphyBca  arc  Grsl  nnited 
lo  the  shaft. 

The  Inreal  bona  are  ossiGcd  each  from  a  single  nnelens,  with  the  exception  of  the 
Di  catds,  which,  in  addition  to  ita  prtncipal  osseous  centre,  has  an  opiphyiis  inerustiiig 
the  upper  part  of  iW  posterior  eitreniity. 

The  mrlatirini  ?«n«s  and  pliolnnga  agree  respectively  with  tho  correaponrtinB 
Iwnea  in  Ibe  hand,  in  the  mode  of  their  development.  Each  bone  U  formed  from  a, 
principal  piece  and  one  epiphyaia ;  and  while  in  the  four  outer  mctntarsal  bones  the 
epiphysis  is  at  the  distal  extremity,  in  the  mcialnmnl  hone  of  the  great  (oe  and  in 
the  phalaDfea  it  la  placed  at  the  prDxlmal  eiliemily. 
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FEOIODS    or    OSaiFIQATlOIf    UF    IBB    SOKES    or    TAB    LOWBK    LIUB, 

I.  Ol  Inrnmiinatum. 

The  tliicf  nui?leug  of  the  itlum  appears  in  tlie  8tb  or  Bth  week. 

Tlic  clilerniLdi-us  or  the  iscliium  uppeure  in  llie  3ril  month. 

Q'he  chief  nucleus  of  the  pubia  appeal?  from  the  Hit  la  the  Gth  month. 

OtailiciitiaD  in  llie  T-ahupcd  rartilage  of  llit  ut-'etnbuluin  np[>eaxii  Bliout  pubertj  ; 

and  in  the  cpljiIiyBflB  of  the  iUhc  crest,   anterior  iufutior  spinoiu  procesa, 

ischial  luhcrogit)',  and  eynipby»is  pubis,  aonicnhat  Inter, 
The  rami  of  the  pubis  nod  iachiaui  unite  about  [lie  7lh  or  8th  year. 
Tlie  parte  n'hii:h  meet  in  IliclicetiibulDm  unite  iiliout  the  lOtb  or  ITlh  jeir. 
The  miua  bone  aud  cpipbjtsen  nuite  about  the  ^jlh  jeor. 

Pie.  103, 
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Kg.  108, — OsainoATiaii  of  tbb  FimTB. 

A,  femiir  oE  B  fceLiu  of  mbont  eight  muulha ;   lbs  bodj  ia  osaeona ;   bath  enji  m 
Mrtikgiuuns. 

B,  fumur  of  a  chll  J  al  hitlh,  showing  ■  nnclens  in  the  lower  epiphjHs. 

C",  femur  uf  a  oLilJ  of  ikboot  ■  year  M,  ahowinf!  a  nnoleua  in  the  ortioiilsr  head, 

D,  femur  of  t!ie  fifili  or  aiith  je»r.      Osaitication  hna  txlfodtd  from  tlio  shaft  into  til* 
OFok,  and  Ik  nnt^lenii  liaa  ai<[>«ureil  in  the  great  LiochanLer- 

E.  femnr  of  about  the  age  of  pulrertj',  ahoiring  [nore  nomptetu  ossiGcation  and  a  nudeutf 
in  the  lesser  tnwbauter. 

1,  shaft;  2,  lawei  aitremitjr  i  3,  head  ;  4,  great  troduuiteri  G,  amall  troehanter. 

11.  Femvr. 

The  nocleus  of  the  ahaft  appears  in  the  7lh  week. 

The  nncleua  of  the  lower  epiphjais  appcnrn  in  the  0th  month. 

The  nuolcuB  of  the  bead  appcure  at  the  viiil  of  the  lat  yoar. 

The  nnclcUB  of  the  groat  troubanter  appears  iu  Ilia  4tb  year. 

The  naeleua  of  the  email  trochuuler  appeiim  in  the  l.^lb  or  1 4th  year. 

The  amali  Iroolianter  and  shaft  unite  about  the  ITth  or  ISlh  year. 

The  great  trDthantcr  aud  shaft  unite  about  the  I  Sth  year. 

The  head  and  pbafl  unite  about  the  ISth  or  lOlh  year. 

The  lower  epiphysla  aud  ahaft  unite  after  the  211111  year. 

IIL  Tibia. 

The  nueleuii  of  I  he  i^haft  appears  in  Ihe  7th  week. 

Tbe  upper  epiphjisio  appears  sooietimes  hclore,  loaicLinxM  itTtcr  birth. 


OSSIFICATION   OF  TIBIA  AND  FIBULA. 
Fig.  lot. 
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Fi(.  101.— OninoinoH  or  thi  Tibh. 

A,  tiU>  af  &  GbIiu  loma  weeki  beFon  birth  i   tb«  dutlt  ii  OMtficd ;  (he  eods  ira 

cutilsgiDona. 

B,  tibu  of  >  cbild  at  birth,  ahotrioB  tlis  oommeDoeiiient  of  a  nucleu  in  tba  nppar 
epiphfiii. 

C,  tibi>  of  iha  third  year,  ehoving  the  nucleiiB  of  the  loirer  epiphjBis. 

D,  ttbis  of  aboat  eigfate«D  or  tweolj  jein,  Bhowiog  the  united  eonditian  af  the  lower 
epiphjsiB,  while  the  upper  remaini  aepaiste.  The  upper  epipbjuB  a  seen  to  iuclade  Um 
anterior  tnberoeitj. 

B  sbowi  an  example  of  a  Bepante  centre  for  the  anterior  tubennitj. 
1,  ikaft-;  2,  eaperioT  epifJijtia;  2*,  wpante  Mutro  for  the  anterior  tuberoutj;  S, 
infenol  epiphjrti*. 

Kg.  105. 


Fig.  105.— Osiina«Tio>  or  thi  Fibou. 

A,  fibula  from  a  child  at  birth.     The  ahaft  oedfied  ;  the  ends  caitilaginoua. 

B,  Ebola  from  a  child  of  t*o  jeare,  sboiriDg  a  nnclene  in  the  lower  epiph jiiii. 

C,  the  bone  of  a  child  of  about  four  jean,  ebowiag  the  anoleoi  of  the  upper  epiphjaie  ; 
the  lower  ought  to  hare  been  ibown  u  mora  adranced. 

D,  Gbulaof  apenoo  of  about  tweutj  jean,  in  whioh  the  lower  end  ii  complete,  but  the 
upper  epiph  juji  is  atill  separate. 

1,  ahart ;  2,  lower  epiphjais ;  S,  upper  epiphjiif. 
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B0NE3  OF  THE  LOWER  LIMB. 

Hg.  106. 


Fig.  IDS,— OBsiFioiTior  or  tub  Bonis  or  TVi  Poor. 

Jk,  tigbt  Toat  of  B  tielOH  nf  ail  montlii.  Tbe  mctnlXTsal  bones  >Dd  dtsiUI  ptiatangM 
htn  och  their  shafU  oasilied  Irom  tht?ir  piimary  ci'utrea ;  tbe  tarauB  is  wholly  cnrtiU- 
ginoUH,  e£CQ|>tiag  tbo  oa  cnlfsis,  in  whiuL  tbe  nooleus  of  bono  liju  jnat  ap}>Qkivd. 

R,  foot  or  s  fiuIUB  of  from  urra  (o  <rig)it  muntba.  Tbs  aslrsgaluB  abowa  an  oncons 
uuclciu. 

C,  from  n  cliilJ  it  birth  ;  tbs  cuboid  hu  begnn  to  ossifj. 

D,  from  1  child  about  n  year  olil,  ehowing  n  ondena  begun  io  the  ontcnuJ  eoneifDrni. 
B,  from  ■  child  in  the  third  year ;  ocailicatioii  has  reached  tbe  internal  cnneifomi. 

F,  fram  B  chilil  between  three  and  fuur  feats  old,  ehawrng  oniGcation  in  tho  middle 
cnneifomi  and  scaphoid  binee,  and  io  tlie  cpi;>lijiBGaof  the  melatareal  botiea  and  pbnlnne?s. 

U,  from  a  iierson  of  Bbi>ut  tlie  age  o(  pulicrly,  OeaificalioD  la  ne.irl;  «iinp!cta  in  the 
tar^l  IwocB  ;  an  i-pipbynia  li.ia  been  forniod  on  tbs  taberoait;  of  tbe  oa  calcia,  and  the 
epipiifBCB  of  the  metatarsal  bouea  and  pbalangea  are  abown  aeparate. 

1,  DDcleiu  of  tbe  os  calcia  ;  1*  in  Q,  tbe  epiphjaia  of  tbs  as  nIcLi  ;  2,  nnclens  of  tha 
aatt»galD«  ;  3,  of  the  cuboid  ;  4,  of  the  eilernal  onneifonn  ;  6,  of  tbe  internal  cuneifonn  J 
6,  of  the  Bcaphoid  ;  T,  of  the  luidJle  euoeiform  :  S.  uirtatAraal  bones  ;  8*.  distal  c|iipby» 
of  the  four  melaiarsal  Imnes  ;  b'.  pmiimnl  epipiijuii  .if  tbt>  first ;  0,  first  range  of  digit 
pbnlaDges  ;   !'',  |irinim.il  upiplijafs  of  the  fniir  oultr  "f  Ibeeo  pliat.vigon  \  1)'.  tbnl  of  il 
firmt  phaiaof  of  the  great  t^jo  ;  10,  second  range  of  jdialaiigeB  ;  10',  tbi<  epiphyses  of  thcMM 
phnUngea;  1<l'.  epii'bjsia  of  the  lerniioal   phalanx  of  the  sreal  toe;  11,  fonc  tertoiitBl 
pbalnngea;  II*,  tbcit  epiphjacs. 


UPPER   AND   LOWER   UMBS  COMFAHED. 
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Vtu  lower  epiphjftii  appcsra  in  the  2nd  year. 

The  lowor  cpiphjiia  ami  ahafl  unitu  in  the  18tb  nr  19th  year. 

The  oppcr  epiplijaU  ftnd  *liafl  anile  ia  tlic  2Ut  or  Bind  jew. 

IV,  Fn>,da. 

The  nadeus  of  the  shal^  appears  aoon  after  tliat  of  llie  tibia. 

The  lower  cpiphjsia  appear*  in  the  and  jeai. 

The  upper  epiphjBia  appeals  in  the  3rd  nr  lib  year. 

The  lower  epiphyiis  and  shaft  naite  in  llio  21it  year  or  later. 

Ilie  upper  epiphysis  and  ahafl  unite  after  union  of  the  lower  epiphjiii. 

V.  Patdla. 

OniGcation  b^iu  in  Ibe  3rd  year. 
TI.  Tarmu. 

The  Durlenscf  (he  on  caleU  appears  in  the  ftth  month. 

The  Duclena  of  Ihc  aatra^iu  appeaiv  in  Ihe  Tth  month. 

The  nni-leUH  of  the  caboiJ  bone  appears  at  birth. 

The  nucleus  of  the  external  cunciforni  bone  appear*  In  tha  l«t  jrear: 

The  nuclcua  of  the  internal  cuaeifunn  tione  appcan  in  Ihe  3nl  year. 

The  nucleus  of  the  middle  cunoiform  bono  appears  in  the  llh  year. 

The  nnelens  of  Ihe  Hcaphoid  bone  nppeaT>t  in  (lie  1th  or  5th  year. 

The  opiphyala  of  the  os  caicia  appears  in  the  lOih  year. 

The  epiphysis  of  the  os  calcia  i«  united  in  Ibo  15tb  or  ISlh  year. 
VII.  ifftalnrnu. 

The  nuclei  of  the  shafts  appear  in  the  Bth  or  Bth  week. 

The  epiphyses  appear  in  the  3rd  to  the  8lb  year. 

The  shaJU  and  cpiphjaes  unite  fram  the  18lb  to  the  20th  year. 
Vm  Phalaagtii. 

The  nuclei  of  the  ahaftB  appear  in  the  Dth  or  10th  week. 

The  epiphyses  appear  from  the  8<,h  to  the  lOlh  year. 

The  ahafti  and  epiphyeea  unite  from  the  19th  te  the  21st  jeax. 

COMPiaiBON    OP    THE    TPPEB    WITH    THB    LOWBR    LDtB. 

^e  g^aenl  reaemblanre  which  is  manifest  between  the  upper  and  lover  timbe  ii 
Ibnnif,  on  a  closer  inspection,  to  result  from  a  commnnity  of  plan,  wEiich  can  be 
tnu:ed  even  into  certain  comparatively  minute  detaila,  and  is  not  conBned  to  any  one 
Bystem.  The  detaila  of  the  corrcapondcDce  in  many  points,  however,  are  alill  qq. 
determined,  and  even  with  regard  to  some  parts  of  the  nkclelon,  variety  of  opinion  atill 
exists.  In  the  hand  and  foot  the  correspondence  of  the  bones  is  very  plain.  The 
palmar  and  plantar  aspects  being  regarded  as  aimilar,  tlie  great  toe  curroipoads 
obviooaly  to  the  tbumh  ;  the  four  anterior  tar<ial  bones  bear  a  close  rcsemblaDce  to  the 
four  inferior  carpal  bones  Id  the  particulars  of  their  mctataraal  articulations;  and 
of  the  remaining  tarsal  bonei  the  acapboid  obviously  corresponds  to  the  bone  of  the 
BBmc  name  \a  the  liand,  the  astragalus  to  the  semilunar  bone,  and  the  os  calcis  to 
the  cuneiform  and  pisiform  hones  united.  The  great  differenco  in  the  appearance  of 
the  tariua  from  that  of  the  carpus  depends  prindpalty  on  Ihe  large  developmeut 
of  Ihe  OS  calcis  and  astragalus,  by  means  of  which  the  acaphoid  ia  thrown  for- 
ward and  inwards,  and  the  aspect  of  the  tarsus  morphnlogtcalty  poaterior,  thai  on 
which  the  fleior  tendons  pa*a  to  the  sole,  ia  lurncil  towarda  the  Inner  side.  If 
this  bo  the  correct  eompariaon  of  the  bones  of  the  hand  and  foot,  with  regard  to 
which  there  cannot  be  any  doubt,  it  naturally  follows  that  the  tibia,  lyini;  as  H  dou 
on  the  same  aide  of  the  limb  as  the  great  toe,  cnrrespondi  with  the  radius  :  a  doctrine 
which,  firal  laid  down  by  De  BlainviUe  and  then  by  Barclay,  has  been  suhiequently 
enunciated  by  Flourena  and  Owen.  Some  analomlets,  however,  struck  by  the  reaem- 
blancc  of  the  palclla  to  the  olecranon,  in  position  and  in  giving  attachment  lo  an  ex- 
tensor muscle  similar  in  appearance  to  the  triceps  extensor  brschii,  have  taken  a  dif- 
ferent view;  thus,  according  to  V'icq  D'A/.yr,  the  tibia  corresponds  with  the  ulna,  while, 
according  to  Bourgery,  Cruvtilhier,  and  MaitiiiB,  its  upper  end  corresponds  with  the 
ulna  and  its  lower  end  with  the  radius.     This  latter  hypalheSiiB  miut  be  regarded 
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llfl  BONES  OF  THE  LIMBS. 

purtii^uliirljr  unhappj.  as  it  la  diiSciitl  (o  eonecivo  bov  anr  lubstanlisl  liomology,  or  ft 
restiiublauee  otlicr  Ihnn  fiiBriful,  can  bo  trsreil  by  imi^ming  lalf  of  n  bono  to  cur- 
rct^poniJ  nith  duo  elrui^turc,  Had  the  othar  bstf  with  a  Btiucrtate  Uibill;  dilTercnt. 
E()iian_v  artifitial  ia  I  ho  proposition  ot  Vicq  D'Aiyr  to  compnn;  Ihc  uppoc  limb  of  [mo 
sicli!  with  tbo  loiter  limb  of  the  vther  siile  of  Ihc  ijoiiy.  The  astumed  corrcspondeaca 
of  the  olecranon  and  patella,  nhiiJi  hna  led  to  tliose  theories,  ia  not  borno  out  by  k 
cnmpariaon  of  the  dcTolDjiment  of  the  two  slracfureB.  The  patella  it  formect.  distinct 
ftoB]  Iho  tibia,  aa  a  sejamoiil  bono  in  a  tendon,  wliUe  the  olecranon  is  mainly  derived 
from  the  jirincipul  conlre  of  osslEvnlion  of  the  nlna,  sod  is  fiirmcd  only  in  part  by  the 
superior  e[iiphyhi8  of  that  bone.  In  support  of  the  more  probable  view,  tliat  the  oln» 
corrcspttnda  with  the  fibulB,  it  ia  to  he  noticed  llist  in  the  echidna  the  head  of  Ibe 
fibula  is  prolonged  upvrarils  into  a  proeeBS  wbich  much  more  closelj  corrcflponda  itith 
the  olecrnnon  (iinu  does  tiie  patella.  It  may  uIro  he  observed  that  in  corlaio  mammals, 
such  OB  the  bear  or  other  plantigrades.  In  wlik-h  there  ia  a  power  of  partial  pronalion, 
the  railius  cruisca  (he  forearm  obliquely,  and  its  upper  onil  'n  brought  eomcwhal  in 
front  of  the  ulnn;  while  in  the  greater  number  of  mammals,  in  whieh  there  ia  no 
power  of  pronation  or  BupinatioD,  the  radius  is  ptaeed  entirely  to  the  from  and 
inlcmally,  and  the  ulna  ie  thrown  to  the  outfilde  and  behind,  in  the  same  manner  u 
the  Gbuln  ie  to  the  ouleido  of  and  behind  the  tibia  ;  and  the  re^mblance  between  th« 
rospeclive  bones  )n  the  fore  and  hind  limha  ie  made  the  more  striking  that  the  radiiu 
and  tibia  are  in  theae  animnis  generally  the  principal  bones,  white  (be  ulna  and  hlnilft 
are  in  many  species  only  partially  developed.  An  eiaminntlon  of  the  fon?  limb  in  m 
Berles  of  animiib  ahowa  that  the  orticulalinn  of  the  radius  with  a  separate  portion  of 
the  hnmema  external  to  that  with  which  the  ulna  articulatcB  ia  quite  exceptional, 
the  moat  common  arrangement  being  that  the  iilua  forms  the  poH(crior  and  the  radio* 
the  anterior  part  of  one  great  aigmoid  cavity  similar  to  that  formed  by  the  ulna  in 
Ihc  human  Bubject.  In  comparing  the  humeral  wi(b  tho  femoral  region  it  may  be 
well  to  have  regard  to  the  apparent  twist  Inwards  which  ia  seen  in  both  femur  and 
humerus,  but  especially  in  the  tatter  bone.  This  appeamnee  of  twisting  is  given 
to  tho  humerus  by  the  direction  of  the  rouscnlo^spiral  groove,  and  iiy  the  ohUqnily 
in  the  direction  of  all  the  ridges  of  the  hone.  In  tlio  femur  the  twisted  appear^nt'c 
Is  verj  slight,  and  is  most  obvious  below  and  in  front  of  the  small  troehanlcr.  Id 
the  humerus  the  appeantoce  of  twisting  is  much  more  marked,  and  ia  more  especially 
obrious  at  the  spiral  groove.  If,  while  the  forearm  remains  unmoved,  the  lower  end  of 
the  humerus  vcre  turned  outwarila  a,  quarter  of  a  circle,  so  as  to  uniln  tho  twist  of  the 
houe.  the  inner  condyle  would  then  overhang  the  flexor  aspect  of  the  rorearm,  and  the 
outer  condyle  the  cilenior  aspect,  and  the  Bexar  and  extensor  muwlea  wnulii  pas* 
directly  downwarils  from  (he  condyles  to  their  icrminalioua.  Aaanming  this  mode  of 
viewing  Ihe  position  of  the  humerus  to  bo  eorroci,  we  may  proceed  to  eomparc  the  limbs 
by  eonxidertng  the  hand  and  foot,  and  also  the  forearm  and  [eg,  an  having  their  flexor 
Burfuccs  directed  luwarda  the  moaial  plane  of  tho  boily  (the  position  in  which  Ihcy 
are  developed),  while  the  condyles  of  the  humerus  and  femur  continue  to  be  GitcrDAt 
and  iniernal  in  position,  anri  the  anterior  or  flexor  surface  of  Iho  humerus  correnponda 
wllh  the  anterior  or  citcnaor  surface  of  the  femur.  Prom  this  it  follows  that  one  of 
the  propnailions  maintained  hy  those  who  regard  (lie  tibia  and  ulna  an  homologous, 
Tir.,,  that  the  qnidriceps  exlonaor  femoris  obviouily  corresponds  with  the  tricepi 
brachiiilis,  nmst  be  errozmdus,  and  titat  the  biceps  femoria  may  more  jnsily  be  viewed^ 
as  corresponding  wilh  the  triccpa  hrachialia.  while  the  rocius  femoria  is  homologoiu 
wllh  tho  bicefa  of  the  arm,  anil  the  v.isi.i  and  ciureua  with  the  brochlalia  anticiu 
muscle,  which  in  some  animals  extendi  up  to  (be  neck  of  tlic  humeras ;  so  also  the 
tpflce  between  the  lips  of  the  linca  aspera  of  Iho  femur  (whieh  in  most  animals  is 
much  broader  than  in  man)  will  corroapond  wilh  tho  posterior  anrfsco  of  the  homcnu 
below  tho  musculo-spiral  groove. 

The  detailed  eompariaon  of  the  bones  of  the  •honldcr  and  pelvis  Is  boiet  with 
many  difficultiea,  and  it  must  therefore  Boflico  hero  (o  romork  that  it  rcqnirea  further 
investigation  than  hashccn  brought  to  bear  upon  it,  and  simply  to  stale  that  while 
the  scapula  obviously  corrcsponda  wilh  the  ilium,  (he  clavicle  is  generally  regardeH 
as  corresponding  with  the  oa  pubis,  and  the  coiacoid  process  (or  corncoid  iwne  of 
biftls  and  reptiles)  with  (he  iaehium.  Humphry,  indeed,  has  put  forward  the  ide» 
that  tho  upper  and  lower  limbs  ought  (o  bo  regarded  not  as  lying  In  series  lint  U 
facing  one  another,— that  Is  lo  say,  as  being  related  to  oue  another  aymmotricallr. 
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one  it  tbe  upper  nod  the  olher  ilI  Ihc  lower  end  of  the  trunk,  in  tlic  «ime  tray  Llnl 
the  limba  of  opposite  eidos  aie  umngcd  sjmmetm'nUy  on  cither  side  of  tlic  incitiiLl 
pinoe.  Thna,  in  the  j^kelBlun  of  a  qiiiilruped,  tlic  aai[iu]a  ami  tiumenii  <ilope  buvk- 
Wards  from  Llie  ahoulder Joint,  and  the  iUuDi  uxd  femur  Blupc  fiirward^  from  the  Uip' 
joint ;  tbc  promineuoe  of  the  Bll>a>r  ioolu  backwards,  and  ttiat  of  tlic  kuee  looks 
forwarda;  and  benco,  according  to  Humphry,  the  coaeoid  and  pubii  and  the  clavicle 
and  iu-hium  respcelirely  curnupond.  It  will,  haweier.  au^^est  iliielf  to  the  reader 
from  the  remitrki  already  made,  lliat  there  arc  lerioua  difliculliea  in  the  miy  of 
■tlrihutiog  to  those  appearanccii,  ivhiuh  Kro  only  the  result  of  htler  development. 
more  than  a  mere  sceandacy  iinporlanee.  iCopioua  reference  la  the  literalnre  of  ibia 
■nbject  is  made  in  the  paper  by  Ch.  MDrtiiui  in  the  "  Annalea  dcH  Sciences  Ifaturelles, 
'  Koologie."  Tol.  viil.  1HS7,  p.  45.  See  alao  Humphry,  "  Un  the  LimliK  of  Vcrtfibntte 
Ammols,"  &>!'    Cambridge,  ISGO.) 

KEIjATIUN    or    TUB    LIUBS    TO    THB    SEaUBSTS    OF   THE    TRCHE. 

The  vadoue  anatomists  nho  hare  written  on  thin  subject  a^rec  in  con>^ideriBg  that 
the  iimbd,  in  their  extent  beyond  the  shoulder  and  hip,  arc  radiations  from  or  appen- 
dagea  of  one  or  more  segments  of  Ibe  trunk.  Opiniona,  however,  are  much  divided 
Kith  reganl  to  the  nature  of  the  pelvic  and  Rhouldcr  girdles,  and,  in  particular,  it 
hu  been  warmly  debaled  whether  ot  not  they  are  coatol  arcbea.  Owen  holrla  tho 
□pinion  that  they  are  eostsl.  and  furlher  conxidera  that  the  acapnia  and  corocnld  proceas 
form  the  costal  aruh  of  the  occipital  vertebra,  with  tho  free  part  of  the  limb  ai,  its 
appendage,  while  the  clavicle  ia  derived  from  anolher  segrocnt :  and  that  in  like 
manner  the  ilium  and  iicbium  form  tho  costal  arch  of  one  aegmenl  f^upporling  the 
lower  limb,  and  that  the  pubic  bone  belongs  to  another.  The  circumstunce  which  baa 
apeoially  led  to  the  Bupposition  that  the  upper  limb  and  tho  oteipilal  bone  are  con- 
nected is,  tlial  the  slioulder  girdle  is  attached  to  tbc  tkull  in  moat  oafcous  bahea;  but 
it  may  he  objected  to  this  bypotheais  that  in  the  higher  verlobtata  the  anterior 
eitremiliea  are  developed  from  a  portion  of  the  embryo  considerably  removed  from 
the  ^kuil ;  and  Goodsij  fairly  argues,  from  the  nervous  supply  lu  the  limbs,  and  from 
the  llmU  first  appearing  with  the  digits  arranged  in  secies  in  the  plane  of  the  lateral 
plaice  of  the  embryo,  that  a  limb  is  not  an  appendage  to  a  single  segment  of  the 
trunk,  but  bebings  to  several  BCgmenls.  (IJwcn,  "  On  the  Nature  of  l.imba ; " 
Goodsir,  "  Un  the  filorphological  Constitution  of  Limba,"  Edinb.  New.  I'hil.  Jouru., 
Jan.,  laST.) 

THE   SEELETON    ASAVTBD    TO    THB    BBECT    POSTCHB, 

Tiiroughont  the  whole  of  the  hnnian  frame  numerous  peeuliarilies  in  the  form  and 
proportion  of  parts  csiat,  connected  with  tlie  aaaumption  of  the  erect  poalure.  The 
moat  atnking  of  the  alruelarol  pec  Hilarities  rehited  to  this  eircnmstanec  are  seen  in 
the  skeleton,  and  they  ore  equally  apparent  in  the  head,  trunk,  and  limlii.  The  body 
of  man,  unlike  that  of  animnU,  i^,  for  the  purposes  of  alallon  and  prognuaion.  balanced 
on  one  or  both  pelvic  limba,  which  arc  cilcndcd  to  a  atiaight  line  at  the  knee-joint. 
The  lower  limb  is  remarkable  for  its  ienglh  and  slreuglb.  The  foot  of  man  alone  bos  an 
arched  instep,  and  it  likewise  prescnia  a  great  breadth  of  sole.  The  great  toe  is  diatin- 
gniihed  by  its  large  development,  and  CBpecially  from  that  of  the  quadrumanu,  by  ila 
*ant  of  opposobiiir.y,  being  formed  not  for  gnuping  but  for  aupporling  the  weight  of 
the  body  and  giving  spring  to  the  step.  The  femur  is  greatly  elongated,  iU  length 
eicecding  considerably  that  of  the  tibia.  This  length  of  femur  is  not  only  requiailo 
In  order  to  give  a  auffieient  oilenl  of  stride,  but  also  to  enable  the  body  to  be 
balanced  in  diJTerent  dcgreca  and  Tarietiea  of  stooping.  Thus,  for  euimpie,  in  a 
croucbiug  attitude,  with  the  feel  placed  side  by  aide,  it  is  necensary  in  order  to 
bahiace  the  fore  part  of  the  body  that  the  pclvia  should  be  brought  back  behind  the 
perpendicular  rising  from  the  balls  of  the  toss  on  which  the  weight  is  rested  :  anil 
in  order  to  accomplish  this,  if  there  be  a  long  tibia  directed  forwanla  from  the  ankle, 
there  mmt  be  a  femur  of  atill  greater  length  directed  backwania  from  the  knor,  Tho 
breadth  of  the  pelvis,  in  like  manner,  in  lateral  movements  of  the  body,  etmbles  tho 
balouec  to  be  more  easily  mainlflincd  by  compensating  i ncHnat hi na  of  different  purls  to 
oppoiiit^  aides  of  the  hose  of  support,  and  the  long  neck  of  the  femur  gives  nn  advuu- 
Ugeoiu  insertion  to  Ibe  muaclea  by  which  tho  balance  of  the  body  ou  the  thigh  is  prin- 
cipally prctcrvcd  (via;.,  the  adductor  and  gluteal  rauacles),  placing  them  more  nearly  al 
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right  iDglca  to  the  bones  on  vliich  they  act,  Tlic  09  innaminalnm  i>  pcincipally  d3>- 
tiugoiabed  rrom  tlic  BBmfl  bone  in  nnimnU  by  tlic  breadth  of  tbe  iliac  portjan,  whidi 
giroa  (apport  to  Iho  Tiecers  and  itUulimeot  to  Ibc  greatly  duvcloped  gluteal  niuxle*. 
by  the  thortness  aod  strengUi  of  tbe  jiillar  uf  booc  extending  ftonj  ibc  anriculur 
lurTtice  to  the  ueotubulum,  and  by  tbe  marked  nature  of  the  sng:le  wbivb  thu  putiic 
part  fomui  with  the  iliac.  a«  it  passes  inwards  from  llie  acetabulum  to  tbe  EjinpliyBU, 
ftnd  thus  complfltea  tbe  pocnlinriy  broad  (idIvIb.  Ihe  ttrong  and  ci|<iiadod  sacrum 
Bupporta  tba  apioal  column,  wliile  the  abort  coccyx  U  boot  forwanja  and  aida  in 
forming  the  floor  of  the  peli-ic  fovilj.  The  spinal  column,  by  its  pyramidal  form, 
ia  fitted  to  suatjiin  the  weight  which  beam  dowo  upon  its  lower  part,  and  by  meana 
of  iut  diReieul  curratuces  girea  eloalteity  and  strength,  and  alluwa  considerable 
range  of  motion  to  the  trunk  without  remoral  of  llic  centre  of  gravity  from  within 
its  bttiie.  The  thorai  is  ho  formed  aa  to  bring  the  weight  of  its  content*  very  uiucli 
over  and  to  the  aides  of  the  bodies  of  the  vertcbne  ralber  than  in  fronL  Thus, 
the  thonu  in  brond  from  hide  to  Hide,  and  eomprcaaed  from  before  backwuida ;  the 
trannrcrae  processes  and  proiimal  parts  of  tbe  riba  sro  inclined  iHickwarda,  so  aa 
to  enlarge  the  ehcit  behind  the  traneverae  plane  of  tbe  bodies  of  the  vertebra, 
end  the  axia  uf  the  cavity  is  direclcd  upwards  and  haeltwarda,  «o  that  its  conleuU 
may  tbna  be  supported  on  tbe  column  ia  tbe  erect  puBtute,  The  upper  limbi  are 
also  thrown  outwards  and  backwards  by  the  long  clavielea  which  support  them 
and  form  the  fulciu  of  their  free  movementa.  The  blades  of  the  scapuls  are 
thus  made  to  lie  more  nearly  in  one  transverse  plane,  with  tbe  glenoid  foasm  looking 
outwards,  a  position  matufcstly  unsnited  to  tbe  support  of  the  weight  of  the  body  on 
tbe  limb,  la  those  animaU  which  habitually  n»e  their  fore  limbu  for  support,  the 
glenoid  fosaie  look  downwards,  and  rest  on  the  bamerl ;  but  if  the  human  body  be 
placed  so  OB  to  be  rcated  on  the  haoda,  the  glenoid  cavity  lic^  on  the  inside  of  the 
head  of  tbe  hnniemi,  and  the  scapula  i»  supported  upon  the  humerus  by  the  acromioo 
process.  While  stability  and  strength  have  been  provided  iu  the  lower  limb,  mobility 
anil  lightness  have  been  sceurcd  in  the  upjier.  This  is  apparent  on  comparison  ot 
the  shoulder,  elbow,  and  wrist,  with  the  hip,  knee,  and  ankle.  In  the  hand  alao, 
the  motahle  phalauges  arc  as  long  ai  Iho  carpal  and  mctuearpal  bones  token  together, 
wbcreoA  in  the  foot  they  arc  not  a  third  of  the  length  of  the  tarsal  and  mctalanal 
huueft.  The  skull  of  man  differs  from  thai  of  anioiala  in  being  nearly  liolaoccd  on 
the  vertebral  column,  the  comiylca  of  the  occipilat  bnne  being  brought  forwaida 
towards  the  middle  of  Ibc  base,  by  the  comparative  shortneas  of  that  part  of  the  skull 
vrhieh  lies  in  front  of  tbe  foramen  magnuTO,  and  the  projection  backwards  of  thai 
which  lies  behind  it  In  animals  the  skutl  hangs  fonvards,  as  it  were,  from  the 
extremity  of  the  column,  and  is  sustained  by  an  elastic  sobatancc  t'ig'jmenluni 
nuchte),  which  is  attached  oo  the  one  hand  to  tlic  spinous  proceuen  of  the  vcrtebroi, 
and  on  the  other  to  the  occipital  protuberance. 


Section  H.— ARTHROLOGY. 

HOUra   or  A»TICt'LATIOIf. 

The  name  of  uiiculation,  aynonyinous  with  joint,  is  given  in  deecriptlve 
uiatora;  to  tbe  coiiDsctbii  subsisting  in  tbo  recent  bkolutan  betwc«u  auy  of 
its  denser  component  part?,  whether  bones  or  cartilages.  In  all  iiiatanccB, 
eacepting  the  bonoa  of  tho  hood,  vhicb  Are  so  elosulf  set  together  in  the 
■uturea  as  to  have  no  more  thaji  the  fibrous  periosteum  between  them, 
some  BofCer  intorreniuj:  (tiibstanoe  lies  between  the  boiio«,  uniting  them 
together,  or  clothing  the  surfiicea  which  are  opposed ;  but  the  manner 
ia  whjcb  tbe  several  pieces  of  the  skeleton  are  tJiiui  coDDectod,  or  the 
modes  of  articulation,  vary  to  a  great  dogroe  both  iu  the  form  and  nature 
of  the  uniting  aubtitanceB  and  in  the  extent  uf  motion  which  tlicy  alloH 
between  the  bonea.  In  some  instances,  as  in  that  of  tUo  crunial  bone 
a/iemij'  mfenoil  to,  the  closeness  of  the  apponition,  the  iinevenness  of  the  I 
Siting  aurfacea  ot  edges,  and  the  Hmall  amount  and  denao  nature  of  tbe 


p 


ARTirUI-ATIONS  IN  GENERAL,  119 

intervoiUDg  subatAiice,  are  lucli  as  to  iidnitt  of  little  or  no  perceptible 
motion.      In  other  ioBtanceB  the  extremitiea  of  the  boQes  nro  plawd  at  such 

a  distance,  nnil  the  inter reiiing  sabatance  (ligament  or  cartilage)  posaesse*  bo 
mnch  of  a  yiclditig  quality,  that  betiding  or  other  motioiis  may  tolce  place, 
even  while  the  boiiux  are  thua  mediately  but  continuously  united.  ISul  in 
the  greater  number  of  tlie  connections  between  the  bones,  auci  in  those 
which  may  l>e  regarded  as  more  properly  doserring  the  name  of  joints,  the 
apposed  Burfftcci  of  bone  are  not  united  either  directly  or  mediately  with 
each  other,  but  are  free  by  solution  of  continuity,  and  are  covered  with 
plates  of  smooth  cartilage,  the  surfaces  of  which  St  accurately  together, 
and  the  bones  are  held  together  by  liganientuus  Mnicturca  plaocd  in  the 
riciuity  of  the  joints.  In  such  orticuUtions  the  bones  are  capable  of  gliding 
or  moving  upon  each  other  in  variouH  extent  and  directions,  according  to 
the  shape  of  the  opposed  cartilsfii  uous  surfaces,  and  the  form  and  attach- 
ments of  the  ligamentous  and  other  bands  which  uiiile  them.  It  is  upon 
distinctions  such  as  those  now  adverted  to  that  the  Torious  kinds  of  joints  or 
articulations  have  been  brought  imder  the  throe  classes  of  SviiAtttlinosiil, 
AiiPitLA.aTirK<>si»,  and  DiABinaoaia. 

HyfutTthruHs  means  direct  or  immediate  union,  and  conipi;fhends  the 
joiata  with  little  or  no  motion.  It  is  found  chieSy  in  various  forms  of 
lutitro  by  which  the  Imnoa  of  the  head,  excepting  the  lower  jaw,  are 
united.  The  midire,  properly  so  called,  is  strraled  or  denlalrd  when  the 
contiguous  miu-gins  of  the  boucs  are  subdivided  or  broken  up  into  projecting 
points  and  recesses  by  which  they  fit  very  closely  to  one  another,  as  in  the 
borders  of  moat  of  the  tabular  bones  of  the  cranium.  The  iquatnoua  or  scaly 
suture  is  that  in  which,  as  in  the  union  of  the  temporal  with  the  parietal 
bone,  the  edges  are  thinned  and  beveUed,  so  that  one  oveiUpa  the  other 
to  a  considerable  extent. 

The  term  karmonia  has  beta  employed  to  ilcnole  simplo  uppoation  of  compara- 
tively Bmooth  surbrca  or  cdgei,  as  in  the  case  of  llic  Iho  aupedor  maiillary  bijnes  ; 
and  Ihc  term  fctiiridyftjia  boA  been  used  to  ci{iresa  that  kind  of  Qiiion  lU  whii'h  ane 
bone  is  received  iato  a  groove  in  anatlicr,  as  occurs  between  (he  roitnim  of  the 
sphenoid  bone  and  the  vomer.  The  impuctioa  of  Ihc  roots  oT  the  Icrth  in  their 
sockeU  Las  likenise  been  reckoned  among  the  arlit-ulaliuns,  though  with  doubtful 
propriety,  and  luu  bitcu  designated  by  the  term  gompAmU. 

Aniphiarthrotis  means  the  miied  articulation,  or  that  in  which  there  is 
meJiato  union  by  some  iutiirveuing  substance,  with  partial  mobility.  The 
articulations  lietweon  the  bodies  ot  the  vertebrie,  that  butween  the  two  oasa 
pubis  at  the  symphyfiiB,  and  th»t  between  the  two  first  pieces  of  the  stemuui, 
may  be  talcen  as  examples  of  this  mode  of  connection.  Some  of  tlio  joints 
of  this  kind  pass  ou  the  one  hand  into  synarthroais,  and  on  the  other  into 
diarthroeU. 

i>iar('iriuii<  includes  the  complete  joints  with  separata  surfaces  of  the  bones 
and  synovial  cavities,  and  is  attended  with  consiilerabie  yet  varying  degrees 
of  mobility.  In  this  form  of  joint,  plates  of  cartilage  cover  the  arlicular  ]mrts 
of  the  bones  and  present  withm  the  joint  firoe  surfaces  of  remarkable  smooth- 
noas,  and  tlicse  surfaces  are  further  lubricated  by  the  synovial  lluiU  secreted 
&om  the  delicate  membrane  which  lines  the  fibrous  coverings  and  all  other 
parts  of  the  articulating  cavity  except  the  cartilage.  This  membrane  is  con- 
tinuous with  the  margin  of  the  articular  curtiliiges,  and  along  with  the 
cartilages  completely  encloses  the  joint  cavity.  The  bones  are  further  held 
together  by  fibrous  tissue  in  the  various  forms  of  ligaments,  such  as  mem* 
bruuous  capsules,  fiat  bunds,  ol  rounded  cords.      These  ligaments,  it  \i  Uae, 
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are  not  so  tight  as  to  maintain  tLe  bones  m  cluse  eontnd  in  all  positions  of 
the  joint,  but  are  rather  tightened  in  some  positions  and  reloxi.'d  in  others, 
HO  that  they  msy  be  looked  upon  chieSy  as  controUors  of  the  motions.  Tha 
bones  are  likewise  held  toijEther  in  diikrthroditd  joints,  by  atmosphoria 
prosaure,  aud  by  tho  surrouudiDg  muscles. 

KUTIONS    OT   THB    BONES    IR    THE   JDIKTa. 

Tlie  various  movements  of  the  bones  on  one  another  iu  the  joints  ore  dia- 
tiuguigbed  by  dilferent  torma  according  to  their  directions,  viz.,  angular 
moTemeut,  circiniiduotioD,  rotation,  and  shifting  ;  hut  it  is  proper  to  remark 
that  although  di^LTetit  kiuds  of  motion,  nnsweriiig  to  these  several  terms, 
may  readily  bo  ri^cogtiiaud,  yet  there  ore  few  of  the  motions  which  ocrur  in 
the  joints  which  ore  of  one  sort  ouly,  but  rntlier  Hpvoral  kinds  of  movement 
ore  frequently  combined  in  one,  and  Ihoy  also  run  into  one  another  in  great 
variety. 

Arigiilur  uiocemenl,  or  opj>oeUl(m,  is  movement  iu  such  a  maimer  as  to 
increase  or  diminish  the  angle  between  two  bones,  bo  that  they  shall  lie  more 
or  leas  nearly  in  a  straight  line.  The  ditfereut  kinds  of  angular  movement 
ore  designated  by  dilferent  terms  according  to  the  directions  in  vrhich  they 
take  place  with  reference  to  the  limb  or  body  :  thna,  JUxioit  and  txiemion 
indicate  angular  movements,  which  have  the  etfect  of  bending  or  Btniighteuing 
parts  upon  one  another  or  upon  the  trunk  of  the  body  ;  aditucHon  and  abduc- 
tion indicate  angular  movement  to  and  from  tlio  mesial  plane  of  the  body, 
or,  when  fingers  and  toes  are  referred  to,  these  terms  may  be  used  to  denote 
movemeut  to  and  from  the  middle  hne  of  ttie  hand  or  foot. 

Ciieumdvetion  is  tbe  movement  performed  when  the  shaft  of  a  long  bone 
or  a  part  of  a  limb  describes  a  cone,  the  apei  of  which  is  placed  in  the  joint 
at  or  near  one  extremity  of  the  hone,  while  the  aides  and  base  of  the  oono 
ore  dcBcribed  by  the  rest  of  the  moving  part. 

Jiuiution  aignifies  movement  of  a  bone  round  ita  oxia  withont  any  great 
change  of  situation. 

Slii/tiiig  is  a  term  which  may  be  applied  to  that  hind  of  movement  in 
which  the  surfaces  of  adjacent  bones  are  displaced  without  any  accompanyitig 
angular  or  rotatory  mutton,  as  in  the  sUding  of  flat  aiufaces  over  each 
other,  such  as  in  some  of  the  carpal  and  tarsal  artiaulatioui,  or  in  the  move- 
ment of  advance  and  retreat  of  the  lower  jaw, 

Tlie  term  ginfflninun  is  uicd  lo  diatinguisli  a  hinge  joint,  or  one  which  odmiU  only 
of  fleiion  anil  ci^lenaion.  L'unrrhrotis  (Cmveilliier)  ia  iho  batl-and-aookel  rnrm  of 
joinl,  like  the  lUoulilcr  and  hip.  alloning  motion  ill  every  direclion.  ArUiTtxUa 
is  employed  bj  IVinslow  and  Cniviilhier  la  signify  a  joint  admitting  of  very  little 
movcraenU 

In  tlio  prccnJIng  panigraplis  nttentioa  h]U  lieea  called  onl;  la  the  directions  of  the 
movcmentii  of  Itie  pariri  unilcd  in  tliv  juiutK,  but  llie  movements  of  op^icsed  arUculor  ' 
surfaces  relatively  one  to  anathcr  arc  liksniaa  vrortby  of  notice. 

In  the  movemenli  pf  ibo  joints,  when  occurring  between  sepiimtc  opposed 
aarfnceg.  there  is  genvmlly  more  or  less  uf  a  uHdiiuj  motion  of  one  eurCaco  on  (he 
olh«r  ;  but  it  la  to  be  ob^crced  tlmt  in  some  joinls  a  binall  amount  of  motion  may  be 
produced  without  eliding,  by  the  aKcmnte  contact  sad  (cgiarstiaii  of  diOerent  part* 
of  tlio  opposed  surfaces,  to  whicli  the  name  of  couplnliun  (Uoodnir)  boj  been  applied  ; 
and  that  in  other  jutnis  the  arliculur  Burface  of  one  bono  maj'  travel  over  lluit  of 
another,  so  as  tn  bring  different  parts  of  the  surfaces  BUi'cessivcly  into  contact,  in  Uie 
manner  of  a  wheel  roUing  on  (he  ground,  with  or  without  llua  change  of  place  bclag 
accompanied  by  gliding  niotion- 

In  the  various  joints  provided  with  syuoviol  cavities,  the  cartihiginous  surface    of 
sre  so  formed  aa  uiiually  to  be  in  ulose  apposition  or  eonlact ;  but  it  wonlJ 
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nppeitt  Lhut  in  cerUin  pusitiona  tlie>  are  not  enlltnly  k),  «nd  il  can  «carcc1;  be 
doubteil  tJiol  wlieo  tliu  turfikces  ore  icpusted  lo  ftny  extent,  doublings  of  lLid  ijaoviikl 
membrane,  or  (illy  pn)ce««ea  conne>:teil  with  il  and  pbi.'cd  in  llie  immcJuLe 
riciait)-  or  llie  joint,  coDtriliQtc  to  till  up  tlic  iiicuity.  Tliirc  uu  even  iDaliiai.-es  ia 
■liii'b  it  would  appear  that  thf  afpnmlion  u(  tlic  BUrfaces  must  be  aonsiderable,  ika  La 
Ibe  cue  of  tbi:  patella,  more  espcciitlly  in  complete  exCctuioii  ot  Ibc  knee. 

ARTICULATIONS  OF  THE  THUNK  AND  HEAD. 

ABTtCI.-LATIO»JB    Ot    THE    VEBTBDRAL    COLUMN. 

The  movablo  vertebTie  are  oonnected  together  by  elastic  discs  interposod 
between  the  boilica ;  by  a^movial  joidU  between  tke  tuttcalatiug  procosaes  ; 
and  by  ligameata. 


Fig.  107. 
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Fig,   IDT. — A   LcKBAH  Vertebri,  sim  tkox 

jlDOVa,     niTII     PIBT    iir   the     InTERVIUTinBAL 
I)t«  IDIIKniaO  TO  till  BOUT.        4 

1,  1,  the  coaeentric  BtraDgeinaDt  of  the  fibrous 
lamiim  ;  2.  the  centnl  aaCt  cutila^^Duui  or 
lelaliDtnu  Bahetance. 


The  inUrttrUbrai  diia  are  platen  of 
eompoHiti)  Btruoture  placed  on«  lietweon 
Ihe  bodies  of  each  pair  of  vertobrfe  frwm 
the  axis  to  the  base  of  the  sacrum.  Encb 
is  composed  of  a  Inmiuar  port  extenuilly, 
and  of  a  pulpy  stibstitnce  lii  the  centre. 

The  lamiiiiir  part  fonuB  more  than 
half  of  the  masa,  and  coDsiBts  of  con- 
centric UmiutQ  of  fibro-cartilage  olid  fibrous  tisime  aUemating  ore  with 
another.  Those  laiuinia  are  uot  tiiuto  vertical,  for  if  a  vertical  noction  of  a 
disc  be  mode,  a  certaiu  number  of  the  layers  nearest  to  the  circumference  of 
the  disc  will  hie  sean  bulging  outwards,  while  others  situate-1  more  deeply 
and  leBE  oloaely  compacted  together   are  convex  towards  the  centre  ;  and 


Fig.  108. 


Fig.     108. — ^VinnoAi.     AnTslio- 
PonniRiolt    SfCTioK    lunuvou 

TWO    LUHBIK  VeHTCIHJB,  9U0W- 
IXS    TUK   JIEIUSaKHHBT   DF   TUB 

Ibtkbvbbtbbiul  Disc,     i 

1,  1,  the  libteui  ohli<)ae  bauds, 
which  are  currHl  iiutvanls;  3, 
thoH  which  are  cnried  iuvarda ; 
8,  the  ccatral  inH  carlilagiaoui  or 
gelalJDonB  lubslance  :  the  c!i{>sula 
ol  Ihejuint  beliteeD  the  BTticular 
pioeMMs  is  lepTweuted. 


when  tile  Bpuie  is  bent  in 
any  direction,  the  curves  of 
Iho  different  layers   are  aug- 
mented   on    the   side  towards  which    the   column    is   inclined.      'JTie   in- 
dividual layers  conaiBt   ohielly    of   fibres  eitendmu  oblitiuely   between  tha 
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vertebriD  and  firmly  attoched  to  both  j  the  direction  of  the  obliquity  being 
reverBeii  in  euoh  BUcoeBsivo  Inyer,  in  one  stretchiug  JownwardB  from  right  to 
left,  luid  in  tbe  Boxt  from  left  to  right.  Somo  of  tliu  fibrca  also  are  neoi-Iy 
horizouUl.  The  ceutrdl  part  of  tha  fibro-ivu-tiliige  ii  a  pulpy  »nil  elaatio 
niaturiaS  which,  when  the  pressure  wliiuh  coufiues  it  ia  takeu  off  by  cutting 
through  the  iutervcrtubrot  substance,  rises  up  so  as  to  assume  ft  conical  form. 
It  is  then  Roeu  to  l)o  of  a  lobate  structure,  &ni),  cKumiuoJ  under  the  micro- 
scope, oxhibita  a  finely  fibrous  and  homogeneous  mittrix,  with  numerous 
spherical  uud  ellipticu!  cells,  some  of  them  resembling  cartiluge-corpuscles, 
others  Iweer  and  of  various  appearance.  | 

It  U  now  generally  ailmUleil  that  the  pulp  of  the  inlcrvcrtcbrul  Hk  ia  a  pcrsisli^ut 
part  of  the  cbonlH  doraalis;  LomulogouN,  IhcrGlbre,  witli  llioec  turger  veetlgeg  of  tlie 
churila  dor^lk  which  ocuupy  the  biconioal  eavitlei'  bctHeon  the  lioilies  of  (.be  vcrtcbrie 
ia  fidhea.  According  to  Luschka,  there  U  presiMit  ia  mcb  dbe  a  evuavial  cavil)',  and 
the  lobes  of  tbfl  pulp  are  synovial  villi,  aimilar  to  tliaae  wbicb  am  lo  be  found  ia  tbe 
kaeo  and  ebouldcr  joints,  but  o(  larger  buc.  and  occnpylng  Ibe  wbolc  cavity  ;  anil  it 
is  woriby  of  iiotli;e  tbat  in  like  manner  secondary  cavities,  dcveleped  within  the 
chorda  djrsalbi,  are  found  in  tbe  iat'^rvcrlcbial  aubdtancu  in  uiAny  fiebcs.  Tbe  lame 
writer  debCiibes  sm.ill  synovial  sais,  in  the  cervical  region,  in  tbujo  j«rl*  of  tbe  disci 
which  areattucbed  to  tbe  IbIctuI  cIcvutiouKor  the  bodies  of  the  vcrlcbne.  Occasionally 
Ihe  pulp  of  the  dinia  projects  buckwarda,  through  the  turrouadiag  lamiuie.  ho  u  t« 
furm  a  ali^bt  prujcction  into  tbe  ejiinal  oaual.  (LuscUka,  "Die  llalbgelenke  dca 
Mcnscblicbon  Ivorper'a,"  Berlin,  Ibf  8,  p.  Si,) 

A  thin  cartilaginous  layer,  incomplete  towards  the  circumference,  coven 
the  surfaces  of  the  rertubne  and  gives  attachment  to  tbe  discs.  £x- 
eluding  from  ooDHiderntion  the  first  ttvo  vcrtebrtu,  between  which  it  does  not 
exist,  the  intervertebral  mateiial  forms  in  length  about  a  fourth  of  the  movable 
part  of  the  column.  The  dorsal  part  of  the  column  has,  comparatively  with 
the  length,  a  much  emallor  proportion  Ibnn  the  cervical  or  lunibar  parti. 

Tbe  discs  in  tbe  ccrvii'sl  and  Inmbar  regions  are  thicker  in  front  than  hehind,  and 
it  baa  liccn  dclcrmiiied  that  the  convexity  of  Ilio^c  porlionB  of  liie  column  ia  due  to 
them  much  more  (ban  to  the  bodies  of  the  verlebne,  while  tbe  artbing  of  the  dorul 
portion,  on  the  contrary',  ia  ratbcr  owing  to  the  shape  of  the  bonus.  (W.  and  K. 
Weber,  '■  Heebanik  der  raenscbl.  QehworkneDee,"  p.  BO,  et  seq.,  UDttingen,  18S6.) 

The  ai\UTior  rommon  ligameiit  is  a  strong  band  of  fibres,  which  ia  placed 
tm  the  front  of  the  bodies  of  the  vurtebite,  and  reaches  from  tlie  atlas  to  tho 
first  bone  of  the  sacrum,  beooming  broader  an  it  doaccnds.  It  cousistA  of 
hiiigitudiual  fibres  nhich  are  dense,  firm,  and  well  marked.  The  superficinl 
fibres  eitond  from  a  given  vertebra  to  tho  fourth  or  fifth  below  it ;  tbe  fibres 
aubjaceut  to  those  pass  over  tlie  bodies  of  several  vertebrso  ;  whilst  the 
deoiwr  ones  pass  only  between  adjacent  vertebne.  The  band  is  thicker 
tow.-u-ds  the  middle  of  the  bodies  of  the  vertcbr*  than  at  their  tnargiuH,  or 
over  the  intenvrtebral  cajtilngos  ;  by  which  means  the  transverae  deptesaioui  I 
of  the  bodies  are  filled  up,  and  tho  surface  of  tbe  oohimii  rendered  mora 
even.  The  fibres  adhere  more  closLly  to  the  margins  of  the  bones  than  to 
the  middle  of  their  bodies,  and  still  more  closely  to  tho  intervertebral  carti- 
higcs.  Upon  tlie  sides  of  (lie  bodies  there  are  some  fibres  which  mo  thin 
and  scattered,  Hnd  reach  fioui  one  bone  to  another. 

The  jioiliHuT  cynimoii  liyamciil  is  tituuted  within  tbe  spinal  canal,  and  ia 
attached  to  tbe  posterior  siirfnco  of  the  bodies  of  tbe  vertebiie  :  it  extends 
^from  tho  occiput  to  the  sacrum.      It  ia  smooth,  shiuijig,  and  btoiulor  at  the 
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upper  tlian  at  the  lower  part  of  the  spine.     In  the  neck  it  extends  quite 
acroSB  the  bodies,  but  in  the  back  and  loins  it  ta  broader  ogpoaite  the  iutor- 


Kg.  109.— ViKW  or  *  ruT  or  tiik 
VKaTiBnii.  O'LDUK,  mcLii-ni.ia  tdb 
Ctb,  Bin,  7tu,  8tu,  arb  Uin 
DoBSiL  Veiitibr*,  WITQ  X  pjim 
or  TDi  lira,   7tu,  iko  Sth  1![bi, 

rBOH  TUB  aiOUT  AIDE  AMI  FRUVT.     j 

Tbs  sth  and  9th  riba  biiT«  beca 
ranov«d  «o  na  to  ahow  the  orttcular 
■orficcs  of  the  Tertebrtt  CLirrojiotiiling 
to  them  ;  1  tu  2,  the  snteriot  cuiumon 
ligament  of  the  bodies  of  tbeTon«bno; 
al  ■  ■ ,  a  portion  uf  Ihe  liganient  ii 
TtriEoved  to  OB  ta  e^i^itse  the  intiT- 
Tertebra!  plate  between  tbo  ^Ih  smd 
Sth  Tertebno,  in  which  Ibe  dingnrml 
fibrBs  of  the  eiitcrual  ligamcDloos 
pUtes  are  repnsvntvd.  (The  further 
(bworiptioD  of  this  Ggoro  niU  be  fuoaJ 
at  p.  12B.) 

rertebral  cartilages  than  at  the 
middle  boUiou,  so  that  its  mar- 
gina  prenuDt  a,  series  of  points 
or  dentations  with  interveuiug 
concave  spaces.  It  adheres  Urmly 
to  the  fibro- cartilages  aud  to  the 
coutigUDUB  margins  of  the  bodies 
of  the  Tcrtebro?,  but  it  is  Gopo- 
rutsd    from    thu    middle    of  the 

bodies  by  the  tranaverae  parts  of  the  largo  Tenons  plexaa,  which  is  in  con- 
tact with  the  bones.  Between  the  ligament  and  tlie  prolongation  of  the  dura 
mater  which  liuca  the  canal,  some  loose  oouneutive  tiasuo  is  intorpoaeU. 


Fig.  110. 


Fig.  110. — TiTB  Bodies  vt  tbbkb  Lcmeah  VebtkeIi*,  sBn  r]ii>a 

BIBIMD,   Hltll  TUE  ruSTKnillR  CoUMOX  LlOAXEKT.        J 

The  archea  haTe  been  reuioveil  by  onltJng  through  the  pedielea. 
The  Bontr»ctiun  of  the  posterior  riromon  llgHrgcnl  op]iosil«  the 
middle  of  csch  bmjy.  uid  itsp:ruitcr  width  and  atlacbmeiita  upjioeitu 
the  inl^rvertubml  discs,  are  repix-«cuted. 


The  jtAnti  of  the  arileatating  proetuei  present  each  a 
»yno»inl  cavity  surrounded  by  an  irregular  fibrous  capsule. 
The  fibrous  bauds  of  theae  capsules  are  longer  and  looser 
in  the  cervical  tbiui  in  the  dor^l  aud  Inmbor  ri^gions. 

The  tiijamtiii'i  aiihjlarn  are  ligaments  consisting  of 
yellow  elostic  tiiaue,  which  cuunect  the  laminre  of  the 
Turtnbrse.  TUoir  fibres  are  uearly  verticiil,  and  ore  at- 
tacbotl  superiorly  to  the  anterior  surface  of  the  lamiua,  a  little  above  the 
inferior  margin,  and  inferiorly  to  the  upper  margin  and  part  of  the  poaterior 
surface  of  the  lamina  beneath.  They  are  most  dintinctly  seen  when  the 
arches  are  detached  from  the  boiliea  of  the  vertcbric,  and  they  are  viewer! 
from  the  front.  Posteriorly  they  appear  short,  or  in  the  dornal  region  nro 
conoooled,  being  overlaid  by  the  prominent  inferior  margins  of  the  loBii 
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and  tho  loots  of  tbo  Bpinea.     Their  outer  morgliiB  arc  close  to  the  artiou- 

lAtiog  procdBsua  i  their  uiiut  luivgiiis  lie  in  ccDtnct  in   the  middle  line,  and  . 
in  that  nitiiutl^iQ  tht-  li(;uiuuuta  are  thickest. 


Kg.  111. 


Pig.  119. 


Fig.    111.— -Tde  Aboiies  or  tiinKi  Domal  Vkb- 
TRBBJt.  aiies  moM  ueiuri,  to  tuoir  la*  Liiu-  ; 

HElTTt  SUDFUT.!.        J 

The  bodies  of  the  Tertcbne  hare  been  rem<n«I  hj 
iswing  tbrnugb  the  pedicles,  thoHiag  tbe  ftrticular 
capsule*  aud  the  ligamcDla  Babflara. 

The  hgamenta  subdnvn  do  not  exint  he* 
twi'cu  the  occiput  and  the  atlns,  nor  between 
the  latter  and  the  ajLJa ;  contmou  liliroita 
memhnuiu  Eupjiliea  their  place  iu  the«c  tvra 
■paces,  constituting  poaterior  oocipito-atlaiital 
nud  atlauto-aiial  ligninents. 

Tho  ijitctijiinout  liijamtnU,  thin  auA 
rather  mombranous,  have  aii  attachment 
extoiidiog  from  the  root  to  near  the 
Bummit  of  each  spinous  prooeBS,  oud 
coDuoct  the  inferior  border  of  ooo  with 
the  superior  border  of  that  next  below 
it.  Tlioy  aio  beet  seen  in  the  lumbar 
region,  and  are  least  developed  in  tho 
neck. 

The  mti>raipinoii4  liijamcntt  consist  of 
amiiU  compressed  bundles  of  longitudinal 
fibres,  whiuh  connect  the  summits  of  tbo 

Fig.  119. — Antiao-PoBTinna  VisTioii,  Sec- 
tion or  Tut  DPriR  piRT  CT  TUB  Viietehhai. 
CoLuns,  ixD  nu!  or  TEia  OcciFlTAi.  Bosk, 
auQWiao  THa  Ait  rco  lit  ion  (after  Arnold). 

1.  I,  anlerior  cuttnuon  lisomcnt  of  lli>!  bcnlin 
of  the  torlebne :  1'.  antiTinr  atlnnto-ccuipita] 
Jigniaejit ;  V,  from  (hEp  figure  iipvnnlJi  tbe 
pofiU-'riar  commoD  ligsmfot  of  tha  bodies  -,  S', 
Uifl  cuatiDuilioa  of  tlt«  preceding  ud  the  &ppa- 
ralns  li^rueaUiBus  l/ing  ou  the  liuilar  pmepN 
of  the  LwclpiUl  hone  ;  S,  3.  3,  thete  fignrca  art 
p1nl^^  00  tbc  luHJile  of  the  srchei  of  Ibe  Slid 
Bud  Till  cenic.il  nud  Gib  ilorssl  rertebm ;  tbo 
ligameuLa  subdnvn  are  to  he  atta  fltrelcbing 
between  tbo  inoiinin ;  i,  4,  ptaccii  dikiii  t<ru  gf 
tbe  inteni'inoiu  li^ments  ;  i\  diridi^il  «dge  of 
Ibe  occipital  l-one  Ivhind  the  foramen  inacuum, 
and  bcluw  it,  the  pcelerior  iiccipilu-atUndil 
ligainenl  and  ligimtiiU  uf  the  atchea  ;  >>,  G, 
supraspiDODS  ligamcnu  ;  R,  lignraeutum  niii-hip  ; 
K .  its  upper  eitrenjttjr  ut  the  □eaij>itiil  lulf- 
roaitf :  ■  ■  ,  it«  Idwer  eilrcmilf  ttriiiinitting 
ID  the  SDpniBpiuuus  litpkineDli  uf  tho  u|i|icr 
donal  Ti-rtbhrtt. 

spinous  prooessea,  uid  form  a  continnoua 
chain  from  tho  sovpnth  cervical  voitebra  to  the  spine  of  the  sacrutu.  Tlio 
posterior  fibres  pos^  ilowu  from   a   given   vertebn  to  the   third  or  fourlh 


N 


k 


iRTICFLATIONS  OF  THE  TERTEBR.E.  125 

Wotv  it ;  those  more  deeply  seated  reach  011I7  from  one  to  the  neit,  or  the 
eccund  below  it 

The  I'ujnmcntiim  niuhir  is  the  oontiiiuntioa  npnards  of  the  supraspinouii 
ligRment  It  is,  ia  the  humaa  subjoot,  a  tliia  iutermusculaT  Heptam  of 
elastic  and  irliite  fibrous  ti^iie,  the  most  superQcial  port  ot  which  eit«D'ia 
from  the  spiue  of  the  seventh  cervical  vertebra  to  the  occipital  prutubemnce, 
while  the  ileepeT  fibres,  nprin^ing  from  the  same  ori^io,  pasa  to  the  occipital 
Hpioe,  ami  the  Rpinea  of  the  six  upper  Tcrtebne.  It  derives  importance  u 
the  riipreaeututive  of  a  xtroiig  elastic  structure  in  other  auiinola. 

The  iiidrtransferti  luiameiiti  are  unimportant  bauds  extending  between 
the  transverse  processes.  In  the  lumbar  region  they  are  membranous,  in  the 
dorsal  region  they  are  rounded  bundles  intimately  connected  with  the 
musoloa  of  tUo  biolc  ;  iind  in  tlie  neck  they  are  usually  roducod  to  a  ftiw 
iiregular  fibres,  which  mfty  in  eomo  instauoes  be  wanting. 

MorBJrtSTS. — Tiio  movemont  of  llexion  and  cilcnBion  of  the  verl^^bral  column  Is 
freely  allowed  in  llie  corvivsl  anil  lumbar  mi^loaa,  but  in  the  dorBal*!;  Ilioitcd  by  tlie 
■laalt  amount  of  iuterrorte bnl  eabstanec  noil  Iho  imbrication  of  the  luminK.  The 
groatesl  beodia;  liaclcirards  ia  pcrmitlcd  in  ili<i  cervical,  the  ^calcKt  bonding 
futwai'ds  in  tlic  lumbar  ricgian.  e»jimal1y  between  the  fourth  and  fifth  lumbar 
vcrteline.  Movement)  in  oilier  direction'  ftre  limited  chlcQy  by  the  artleulntiog 
proc<»iCB.  In  the  dami  region  tbo  articulaUni,'  surfaec^  of  each  vertebra  lie  in  the  arc 
of  a  circle  wlioae  centre  ia  in  front  of  the  vcriebra,  and  rounJ  this  eontre  a  toaaider- 
alile  degree  of  rotation  li  permitted.  In  the  lumbar  rcgioo.  the  centre  of  the  circle 
in  which  the  arliculur  eiirraoes  lie  being  ploiMd  behind,  rol.ition  irouM  involve  an 
amniiat  of  mnlinn  Iwlnecn  the  hodiGa  of  the  vertcbrce  that  li  iiu|>U3sible  ;  the  articn- 
lating  processes,  however,  Gt  sufficiently  loosely  tn  permit  of  lateral  flexliin,  and  hy 
combination  of  this  willi  an tero -posterior  flexion,  same  degree  of  cireumiluclioti  la 
prodileeci.  Tlio  aniculaling  nurfurcj  of  the  cervical  veilebrte,  being  oblique  and 
plaeed  in  nearly  the  saiue  Iran^verao  plone.  alloiv  neither  purs  rotation  nor  pure 
lateral  flciioa.  They  permit,  besidce  forward  ftud  backward  motion,  only  000  other, 
irhich  is  rotatory  round  an  obtiquo  axiii— the  Inrerior  arllealuttng  proccas  of  one  Bide 
gliding  upwards  and  forwards  on  the  opposing  surfncc,  and  that  of  the  other  side 
glidiog  downwards  and  backwards,  1iy  which  a  comliinalion  of  lateral  fle^iion  anil 
rotation  is  obtained.  The  render  who  may  wiiib  to  purine  more  inimitely  the  Btuily 
of  the  movement?  of  the  joints  mny  eonault  the  work  of  W.  and  E.  Weber  already 
cited  j  H.  Meyer,  "  llanJbuch  der  Physiol.  Aoat. ;"  nitd  Hcnke, " Uaudbudi  d«r  AnaL 
Qud  Mech.  der  Qeloukc,"  ISdl. 

ABTroui^Tiosa  of  thk  atlas,  axis,  and  oixjii'ITal  Bom 

The  atlaji,  axis,  and  ocdpital  bone  are  counected  by  articular  surfaces  and 
lijjamenta,  without  the  presence  of  intervertebral  discs. 

Tvio  pain  of  stjnouiul  ur/icn/ulioiis  surroundoii  by  cnpsular  ligaments 
connect  the  lateral  ma<isos  of  the  atlas  with  the  superior  articular  surfaces 
of  the  axia  and  with  the  condyles  of  the  occipital  bone.  Tlio  capsule  of  tlia 
atlaato-axial  joint  ia  HtrBn;,'th''nod  beliind  by  an  acceisorj  lignmcut,  directed 
downwards  and  inwards  to  the  body  of  the  axis  near  the  base  of  the 
odontoid  procesa. 

The  fraiUEcrw  (ijomitn*  0/  (ftfl  ailoa  is  a  strong  and  thiek  band,  which 
extends  across  the  ring  of  the  atlaa,  and  retains  the  odontoid  process  in  ila 
plnco.  It  is  attached  on  each  side  to  the  impression  bolow  the  inner  border 
of  tho  anperior  articulating  process.  It  ia  arched  backwards  behind  the 
i>doiitoid  process,  and  is  broadened  out  in  the  middle  line.  From  the 
middle  of  its  posterior  surfaoo  a  abort  thin  bundle  of  fibres  passes  doivn  to 
be  attached  to  tho  body  of  the  axis,  whilst  auother  passes  up  to  the  basilar. 
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proceat".  Thena  form  the  figure  of  a  croBB  with  the  tranBrerBo  ligameatf 
and  servB  to  bind  tho  occiput  to  the  liFat  two  vrrtcbrsB  ;  from  this  ainug^ 
meiit  ia  derived  tho  term  cruciform,  which  is  sometimai  applied  to  the 
tnuisTerse  ligament  and  iU  appendages  toguthor. 


^K  Hg.    113.  Fig.         lis.  —    TlUMTTMB 

^^H  2  Vehticil      Simi'iB      OF 

r  tii  ^^Jfltmjt ^^m^^^^  ;/  BBiiiHTi     THB    Abtiodu- 

L V      ^^*3"*''j^^^IB^^I^^bJ'S^^^*^^  loins  snJ  poflWtior  common 

^K  ^--^^^jr  J**  *  ^^J^-iWSaWil^TSL  ligamcpl  of  the  bodies  of  ch« 

^^H                             f™j^^JhMJ^^y<j^iS£^^  TerLelirm    diasocted   off    th« 

^^H                             ^       '^''^  baek  orthe  odoatord  proceai, 

^^ft                                ^17^1^'  M    ^9^t'  titmi'd  np  (ID  Ihe  o«;i- 

^^^Bi^  '"'  priiiciptl  part  of  the  eru- 

aa\  ligament ;  ■ ,  nock  of 
the  odontoid  proeen  ;  4,  4,  the  &Ur,  iaUral,  chnk.  or  ocoipito-odontoid  Itgamfoti ; 
fi,  6,  the  lUMEtsory  liganiento  of  tho  stlnn  to-aiisl  rajiBUlpg,  or  the  lower  InMtal  Ji^amcDta 
of  the  odontoid  proceM  ;  6,  li,  part,  nt  Ihe  capsular  li^nmenla  jf  tho  condjloid  artJoulii- 
tioni ;  7,  7,  eoptalar  iigameDt*  of  tlie  attoLla-aiul  urlicuIaliDiis ;  S,  8,  ictertiaiurerM 
ligameDla  between  the  occiput  and  ktlu. 

Tico  ai/noiriuf  mtmbrantt  are  placed  one  in  front  and  another  liehind  tho 
odontoid  procofB  ;  the  first  of  those  ia  situated  between  the  process  and  tho 
anterior  arch  of  the  atlos,  the  other  between  tho  process  and  the  trausvetBe 
ligament. 


Kg.  m. 


Pig.  114. — Traw  o»   re«  ARTiPiajiTioif    or 
TUB  Oduktotd   PaocKsa  or  the  Axis  witn 

TBB     AtLU,     THB    UFPIB    FIKT    OT    TTIB    A>- 

TKBioa  AncR  isr  tui  Atlas  axd  tub  Haii> 

or    THB     OllUNT'lID      FhOCKIIB      BIVINO      BIBB 

RSMOTiD  BT  L  Eduixostal  ScoTrus.     t 

T»  i^t  HorTiuN]  of  tlis  odontoid  process  ;  S, 
cat  Burfaoc  of  the  auUrior  arch  of  the  atlsa; 
8,  tra-cnTerae  lijmnienl ;  bilween  1  and  2,  th* 
aiilerlor  sjnoTial  cniilj  ;  betweeu  1  and  3,  tb« 
poHlerior  sjDoiisl  parity  of  the  articulation  ; 
Bl  the  aides  of  Ihe  odontoid  pmccea,  betiri-cn 
the  anterior  aud  posterior  fjaonal  anca,  aro 
■cen  loose  ligamputaa«  hhtes  ;  4,  is  plared  on 

the  Imck  part  of  the  left  soperior  articnlar  pnic»8i  of  the  atlas  :  Iho  anterior  port  uf 

tl>ia    proceaa,  and    that   '<r   the   other   aide,    have    been   partly  nrmOTed  bj  the  section. 

Fur  the  sake  of  distiactneo,  the  Sfooml  apacea  are  repretented  somevhal  wider  than 

oatuial. 


The  odontoid  or  cfccot  ligammU  are  two  thick  and  very  strong  bundles  of 
fibres,  which  extend  from  the  sides  of  the  summit  of  the  odontoid  procesB 
outwards  and  a  little  upwards  to  lie  implanted  into  the  rough  depreHfioD  on 
the  inner  Bide  of  the  oondylts  of  the  occipital  bone,  and  inUi  a.  small  part  of 
the  margin  of  tho  foramen  magnum.  Somo  of  the  fibres  of  the  two  lig»- 
monta  are  continuous  ociosa  tho  middle  line. 


ARTICCLATIONS  OF  THE  JITLAS  AND  AXIS. 


127 


^ 


Kg.    IIB. — THAjtarKBBi   Ssorioii   flixiia.it   to 

THAT  UK  PRISES  TED  1.1  Flo,  113,  WITH  1, 
BItll.l.Elt  tVKTroN  or  TBI  OCCII'ITIL  BuKB. 
TITE  CaCDlitl.    LlOAHEHTS    BSIND  kRHOVED. 

4,  slar  or  oilontoid  ligunnot;  6,  aeetSBory 
■tlsnUi-aiiil  licsioent ;  6,  7,  mpsDlar  lign 
menta  or  tbc  (iccipita-atlantal  anil  Ibe  Dttanln.. 
Aiijil  urtioiilntioiLA  ;  9,  yiloccd  on  tba  b«ad  of 
Ihc  odoiiloiil  process  ;  9,  9',  aiipcrioi:  Di  meJiiin 
ocdpito-odoatoid  liguneaL 


The    lUjamentum   iMptittorium   dentil 

or  middle  odontoid  tiynmenl  coiiitiets  of 
fibres  which  pnsB  directly  iipivanla  from 
the  flUDimit  of  tho  odontoid  procosa  to 
the  Diargia  of  the  foiameu  magnum. 

Pig.  IIB. 


Pig.  115. 


di^^'. 


>^^^ 


Fig.  lie. — Thi  Lwixmrrins  STRucTUBits  which  ttTmioiriiii  rtm  ARTiooi.*Tio?rg  oi" 

TBI   UcOirOT   ISD  TVO    UppsB    Vehtrbb.b.       ) 

A.  ths  lovei  piLTt  of  the  skull  mva  Iranarerself  Ibrongb  th«  basilar  proccK!.  irilh  the 
Atliu  Anil  Alia.  Tieweii  from  before.  1,  tha  anturior  occLpitfl-iitlantal  ligniDeDt;  2,  Ibe 
niiiiilte  tbiL-kened  part  or  aooeBsar;  oecipito-atlantal  lignoieut ;  3,  Ibe  ulerior  aUanto- 
&xiRl  ligUDCnL 

B.  thii  lower  pnit  of  tba  skull,  iritb  tbrM  adjaCRDt  reriebrc,  liewed  fram  behind.  1 , 
tbn  posterior  o<^^ipito*alln.utal  ligmineiit ;  'J,  Lbe  pnatenor  ntlnnto-nilal  ligniurnL 

C.  the  r>riirj|iiiu|  hnni:  Aawu  transversely  thrrjiiglj  lh&  fiir-[imen  luagitum,  a^iil  a  pnrt  of  tbc 
iirebes  of  the  atlna  oDtl  axis  remoTttl  poaleriorly,  bo  aa  to  ahow  the  thiokeneil  prolang*- 
llon  of  the  poeterior  common  liguucnt  of  ths  bodiea  of  the  Tertebra  with  the  appaialua 
ligamenlflaiu. 
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ARTICUI-ATIONS  OF  THE  TRrNK  AKD  HEAD. 


The  occipila-axial  lignnent,  sometimos  culled  nji/iaraftu  lif^amfnl/isiis,  it 
placed  beneath  tba  ujipcr  part  of  the  posterior  coinmijn  ligament,  and  covora 
the  cnickl  imd  odontoid  ligumeDts.  It  is  a  bro^  bund  attacLed  abore  in 
the  biisilnr  groove,  and  bulow  to  the  boilj  of  the  axis. 

The  antfrlor  oiudpito-atlnntul  lit/dment  oitends  from  the  (Ulterior  bordi 
of  tba  occipital  foramen,  between  the  ooodjiea,  to  the  margin  of  the  anterior 
arch  of  the  atlas.  It  is  thiu,  broad,  and  membruiioUH  ;  but  in  the  inedinn 
lino  it  ia  atrengthejied  by  luj  neetstory  ligament,  thick  and  round,  placed  in 
front  of  it,  which  ia  sometimea  described  as  the  commeucemotit  of  the 
anterior  common  ligament. 

The  (III  !f  licr  aUaiilo-nxial  fiijnnienf,  likewuKi  thin  and  membranoiin,  exoept 
in  the  middle,  where  it  is  thickened,  extends  from  the  border  of  the  anterior 
arch  of  the  atlaa  to  the  body  of  the  axis. 

The  ]ioslcrior  occijiito-allaiital  liij:im(u(,  thin  and  mcmbrononif,  ia  attached 
Buperiorlj'  to  nil  that  part  of  the  margin  of  the  occipital  foramen  which  ia 
behind  the  condyles,  and  inferiorly  to  the  adjuceat  border  of  the  arch  of 
the  atlas.      It  h  partly  blended  with  tlie  dnra  mater. 

The  poslfrior  allaiito-axivd  liijameiit,  similar  to  the  preceil iug,  connpcts  the 
neural  arch  of  the  atlas  with  that  of  the  axis,  in  the  absence  of  ligauentum 
EubQavum, 


■ 


MovMiiiKTS. — The  atlanto-aiial  arllcnlation  ia  lo  conslracUd  that  the  head,  t«g8- 
llicr  with  the  atlas,  >e  rotated  on  tlia  axin  ;  the  odontoid  process  ecrring  as  a  pirot  The 
rotation  it  limitcil  by  the  dict^k  [i(^niGnta.  Tho  allBato.i>ccipita1  articulation  lakca  no 
part  in  rotation,  tint  allows  (lie  head  to  he  freely  raised  or  depressed  upoa  tlio  vertebral 
cDluma.  When  the  ntlus  ifi  placed  syni me tii tally  over  the  axis,  it  is  accn  that  the 
opposing  nrticuTar  eurfaccs,  instead  of  fitting  one  to  the  other,  come  very  alightlj  into 
coDlat:t.  (he  ^<ll^^aco  of  the  axis  l)oing  inclined  too  little  outwardg.  and  presenting  an 
unlcro- posterior  convexity,  la  which  there  W  no  corresponding  concavity  presented  by 
the  altos;  but  a  slight  rotation  hringn  the  bones  into  ■  Btable  posiiian,  in  which  th< 
anterior  lialf  of  one  articular  uurCaee  of  the  axis  and  the  posterior  hnlf  of  the  other  nra 
laid  closely  againxt  the  atlas.  U  will  atao  be  found  lliHt  a  certain  amount  of  oblique 
motion  between  the  atlas  and  oi!cipital  l>one  is  permitted,  by  which  the  anterior  half 
of  one  condyle  and  (lie  poAtcrior  part  of  iho  other  may  \iv  recited  together  on  the  atUs. 
and  that  that  ia  the  position  of  grcalest  stability.  This  ohllqne  position  is  that  ialo 
which  the  bones  are  brought  when  there  is  any  lateral  curving  of  the  colamn,  baU 
Uic  case  in  Ibe  mofl  natural  and  easy  attitudes. 


ABTICnJLATIONS  OX  TSB  BIBS. 

The  articnlataons  of  the  ribs  may  be  divided  into  three  sets,  connecting 
them  with  tho  bodies  of  tho  vertobrw,  with  tlio  truiBverae  proceases,  and 

with  the  sternum. 

The  (oafo-ui'rtclH'ni  articiihifion  unites  the  head  of  the  rib,  in  most  instancea, 
with  the  bodies  of  two  vortohne  by  two  diatinot  synovial  joints,  Hupport«d 
by  ligaments  as  fuUows  : — 

The  anlrrior  coa(o-rci'/-s6ral,  eoiio-Midral,  or  aUllule  ligatnnil  ia  divided 
into  tbren  bundles,  of  which  the  middle  one  pauses  horizontally  forwoitla 
upon  tho  mrrcaponding  intarvertebral  fibro-cartilnge,  whilst  the  saperior 
ascends  to  the  body  of  the  vertebra  above  it,  and  the  inferior  descenda  to 
that  below.  In  the  first,  eleventh,  and  twelfth  ribs,  this  ligament  ia  inserted 
into  only  one  vertubral  body,  and  into  no  fibro-cartibigo. 

The  i«ltr-irlk'-lar  (t>,nc,iJ  is  a  thin  and  short  Imnd  of  fibres  which 
IMSnea   transverst-ly  from  the  ridge   separating  tho  two  articular  surfacea  on 


-ea  on         J 


ARTICULATIONS  OF  THE   RIBS. 


ISD 


^ 


titA  bnd  of  the  rib  to  the  lutarrertebra]  i^ubstoDCO,  and  divides  the  artiau- 
UtioQ  into  two  pfLTte,  oaoh   UdihI  by  a  separate  syuoviol   membrane.      The 

Pig.     117. ViKW    OP   I    PiRT     OF    TH«  ^  '' 

VEEITEDB.U.  CoLDnn.   IVCt-IUIIIa  TUB 

6tb,  em,  7tH,  810,  *M>  6th 
Soiuii.  Vbrtebbji.  with  i  riKt 
OF  TBB  Oth.  7Tn,  mo  Sth 
Ribs,  FitdK  tuu  kiudt  didb  utd 
riii.i.iT.     j 

The  Sth  and  Bth  ribs  h>T«  been 
reiDfTid  sn  H  to  sbow  tbe  artionUr 
iorfEures  of  tbe  TerCcbm  eiirre«[«niliiig 
to  tliem  ;  1  to  3.  the  koierior  con.tp»a 
ligunsnt  of  the  bmlieE  of  tbe  vertubno : 
ftl  K  fr ,  a  portion  of  the  li^Bment  b 
reiDOredi  m  ju  to  e^poKc  the  ioter- 
Tertebrnt  [ihitc  between  the  Sth  and 
Sth  Tekt^bne,  io  which  Iha  dJAgoDfil 
fihree  of  tbe  outcnnodt  liKatucirtont 
platei  are  rii[>te«'n  ted  ;  3  ahd  4,  the 
hendi  of  the  6th  and  Tib  riba,  finm 
vhleh  the  ati^llate  or  aotorior  co^to- 
centrji]  Itgamcnl!  are  Weo  Hpreadin^ 
DT*r  iht  two  ifijiicfiit  Teitebral  boJiei 
•nd  inlertcrlelirnl  Buhetacee ;  6,  the 
heul  of  the  9th  rib,  from  trhiuh  tbe 
BteHatfl  ligament  has  been  removed,  eo 
u  to  BKpoHo  the  uTiper  Aud  lower 
■ynorial  catilifB,  »nd  between  Ibem 
the  interTertehrai  or  deup  coElo-ceutrnl 
Ufnnieiil ;  6,  lower,  und  ti'.  upper 
f*oet  of  tbe  coslu-centnil  m-ticuktlon  ; 
7i  potttfior  coato-Lraoart-T^e  lignm?nt ; 

T't  tb  Mtlo-tniDaverte  ajnoviul  eavit;  ;  T",  the  eoiln-tTniUTeiK  articoUr  faeot  of  the 
filb  Tertebm  ;  &,  the  Ariterior  cr  aoperlor  roato-trnoBTer^  tigaiiiebl }  9,  pupenor  frrticolar 
proocsi  of  tlie  &lh  Terlehra  ;  9',  iuferiur  of  the  9tb. 

ligMDent  does  not  exist  in  the  arUciilntionB  of  the  Qrst,  elevcuth,  or  twelfth 
ribs,  in  conBeqnonce  of  those  rib*  being  each  attached  to  only  one  vertebral 
body  bj  a  single  synovial  joint. 


Pi?,     lis. — Fim    DoBSAL    TlKTSBH«,    witn   puriiobs  ^^' 

or   TUB    COBBBSPUKMlia    RlBS.       | 

1  and  2  are  phicei]  on  llie  latninn  of  the  vertebre?. 
cbiBC  to  tbi>  iot^rEj'Liii'iia  li^umenta  ;  3.  oae  nf  tbe  Ifpu. 
moNln  suhflciift,  which  are  onlj  in  putt  aeen,  bein!; 
oavered  to  aome  Fxlent  b;  the  Inmins  of  the  lerlehrie  ; 
i,  BUterior  n«la-tr*nsierse  ligament ;  5,  po>tcrior 
roato-tmuvene  ligstnent. 

The    CDBTO-TKANSVEKSE    AltTIOUtATlOS    lUliltS 

the  tuliercle  and  neck  of  the  rib  to  the  cor- 
reapoLiding  tranavcrBe  process  by  a  Bynovial 
joint  and  Ugniuents,  and  by  a  longer  ligameut 
to  the  transverse  process  above. 

The  foifrrivr  eoitu-lTanseerae  ligiimcrit  is  a  distinct  band  eitending  oiit- 
wanls  from  the  posterior  port  of  tlie  summit  i>f  the  transverse  process  to  the 
rough  external  part  of  the  tubercle  of  the  rib. 


lao 


ARTICULATE ONS  OF   THE   TRUNK   AND   HEAD, 


The  middle  or  iiiler-oairoiis  tofln-lratitcrnc  liijamcnl,  or  /iyamfjifum  eo7IiI 
coatw,  consists  of  a  series  of  vei?  aliort  parallel  fibres,  which  uuite  the  neck 

of   the     rib    to   the   anterior 
surface     of    the     coDtiguoui 


Fif,  11  a. 

Fig.     110. — HriRrZOBTlL    IICTIOI 
OF    A    DoBSAt.    VeBIEBRI,     W[TB 

THE  iDjAOKxi  foBnoxa  or  two 
Ribs.     | 

1,  tha  rib  :  2,  tnuiacene  piM- 
ocw  ;  3,  ant^riar  i!OsU>'CL>Dtnil  liga- 
monl ;  S,  posterior  ooBto-lraiiiVeraa 
ligiktueDC  i  fl.  inleriHieoui  (a  middli 
DiMt«-(raDiT«rss  ligumcnt. 

traiisvorae    process.       Thesal 
fibres  are  aoen  on  remofiugj 
by  horizontal  section  a  por- 
tLDn  of  the  rib  and  transvone  process,  and   forcibly  drawing  Iho  one  from 
the  other. 

The  anterior,  nnptrior,  or  long  coito-irajiaverie  ligament  coufiists  of  Fasciculi 
of  fibres,  passing  &oni  the  neck  of  the  rib  obliquely  upwards  and  oiitwurda 
to  the  lower  margin  of  the  IransverBe  process  noit  above  it.  It  does  not 
exist  in  the  articulation  of  the  first  rib. 

There  ore  no  synovial  joints,  but  onlypostoriorcoeto-transverae  ligaments, 
between  the  two  loireat  ribs  and  the  transverse  processes. 

The  cosTO'STBEtifAi.  ARTICULATIONS,  situikted  between  the  anterior  angular 
extremities  of  the  cartilages  of  the  sternal  ribs,  and  the  corrcitponding  fossa 
in  the  morguia  of  the  sternum,  consist  of  small  syuoviol  capsules  coverod 
and  supported  by  anterior,  poi^terior,  nppcr  and  lower  Lgaments  ;  the 
anterior  ligamentous  fibres  are  thin,  scattered,  aud  radiated,  passing  from 
the  extremity  of  the  cartilage  to  the  anturior  surface  of  the  sternum,  where 
they  interlace  with  those  of  the  oppoHJte  side,  and  are  blended  with  tlio 
spoueurosLt  of  the  pectondis  major  ninscle  ;  the  posterior  fibres  are  similarly 
disposed,  but  not  so  thick  or  numerotw,  and  connect  the  thoracic  sarfacea 
of  the  same  parts  ;  the  upper  and  lower  ligamentous  fibres  ore  iuconsider- 
abl(^,  and  are  placed  above  and  below  the  joint  ;  the  iifnovi-ai  mcmbTtinet  ara 
interposed  between  the  end  of  the  cartilage  of  each  true  rib  (excepting  the 
first)  and  the  sternum,  and  may  beat  be  detoonatrated  by  slicing  off  a  little 
of  the  anterior  surface  of  the  sternum  and  cartilage ;  that  of  the  seventh. 
is  single  ;  the  others  are  usually  divided  into  an  npper  and  lower  cavity,  be- 
tween which  intcrarticidor  fibres  are  attaohod  to  the  end  of  the  cartilage  and  to 
the  sternum.     The  cortilnge  of  the  firnt  rib  is  directly  united  to  the  sternum. 

A  thin  fasciculus  of  fibres  connecting  the  cartilage  of  the  seventh  rib,  and 
sometimes  likewise  that  of  the  sixth,  with  the  xiphoid  oarliloge,  is  called  the 
coslo-xiplioiii  lir/ament. 

Articiilaliiiii  nf  the  caiiilageg  one  tcilh  awthfr. — The  contiguous  odgea  of 
the  cartilages  of  some  of  the  ribs,  viz.,  from  the  sixth  to  the  ninth,  have 
a  part  of  theu-  adjacent  borders  smoothe-l  into  ariiicular  surfaces,  which  ore 
lined  by  synovial  mombranon,  and  are  held  in  connection  by  ligamentous 
fibres.      Some  of  the  articular  surfaces  are  oocasionally  found  to  be  wanting. 

Coniiection  of  the  ribi  mith  thctr  eartiluffti. — The  external  extremities  of 

the  cartiLiges  ore  fixed  into  the  oval  depressions  on  the  ends  of  the  riba, 

aaj  the  anion  receives  support  from  the  periosteum. 


1 


i 


ARTIC0I.ATiUK8  OF  THE  RIBS  AHD  STEBNrM, 
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Pij.  120. 


Pig.    150, — ARTICCMTIOH!   ft    TH» 

STMiwif,  Clahoii  tun  Hias, 
u  EiE>  riuM  BKruHi  \ii.her 
AruulJ).     j 

On  the  right  or  the  middle  lim- 

the  Bntctior  ligamenW  ue  ihuwn  ; 

on  tie  left  side,  the  front  part*  of 

tli9   eJandc,    neniQiii    and    msUI 

auljlneei  hsTe  beva  removed  n  u 

lu  Jisplar  the   KrticDJU'  aiiiiea. 

1  to  10,  the  ODterior  eitrcmitieH  of 

the  riln  thiiii  the  fint  to  the  tenth 

inctiuite,  on  the  right  ude ;  I'tg 

10-,  His  roBlai  cirtiloi;?*  of  the  left 

■ids  from  the  6nH  to  the  tenth  iu- 

cltuive  ;  At  r.  the  dirwt  union  of 

the  Gist  eostal   cartilage  KilL  the 

■temuin   n  shown ;   tX  the  atenial 

eiida  of  the  cnrtiUgej  marked  2'  lo 

0'.  the  iiDsll  double  lynoiinl  atii- 
ties  are  ahiiwa  0|>eDed ;  bctweea 
the  oxtrd  cnitilngci  on  the  right 
kide,  lEgatoeDtouH  Lnn^le  are  aboun 
Btretchiug  over  the  iulerfidlal 
BfiMea ;  and  od  the  left  »ide,  l>y  a 
wclian,  trniali  ajonrial  csTitiea  are 
ahoim  bctwteu  tho  adjnreQt  edge* 
of  the  inlereoBtal  cartilagea  from 
the  Eth  ta  the  fth  ;  on  the  fruut 
of  the  right  half  of  the  «ternuin 
the  ntdiating  anterior  coato-Bternal 
ligaiuenta  ore  aliowD  ;  11,  the  enii- 
furm  proceai;  1!,  V/,  the  ioter- 
rlancalor  llgnmeDt ;  and  beliir  11, 
the  aQterior  Btemo-olaTicular  liga- 
ment ;  below  12',  the  slerno-chivi- 
cular  iLrticiilatiuii  is  Ofn'oed,  ahowinj^ 
the  inlerartii'iilni  fibfo-oarliUgeand 
douliteBynaiittl  aivitj  ;  13,  thetuflo- 
chtTicaLar  or  rhomboid  Hgau^ent, 

Llgamtiila  of  tin:  dfntiim. — TLe  nuLniibriiim,  boily  and  Tiphoid  process 
of  the  iteruum,  so  long  ns  tliey  are  not  uuited  by  bono,  aro  connecloJ. 
bj  intervening  curtilogo,  and  l>y  outisrior  and  post'.'ricir  li(?imenta  ;  uuil 
the  wholo  sternum  ia  much  stron^Uoucd  by  tliick  porioateum  aud  by 
the  crosaing  and  lon^tudiiinl  bauds  of  the  ciHto-Btemal  ligaments  already 
luentioued. 

MovEUBma  or  thr  KiBi.— Each  rib  is  capable  of  a  certain  amoant  oF  elevation 
and  dejiroxston  at  its  vertebral  Brtitulutlon,  and  of  rotation  on  an  axiB  pa>i«ing  between 
ila  verlcbnil  and  eleninl  ends.  Thi;  heaile  of  the  riba  arc,  however,  liouiiil  down  by 
the  inler-arlicular  ligiLmenta  so  tightly  ae  to  prevent  any  gliiling  luol.iuii  at  the 
attachment*  of  Ibi^^e  lifpimeiita,  which  may  therefore  he  regurdeJ  a«  the  flicl  poliiliH 
roiinil  which  the  ribs  sre  moved.  When  tlie  verlebral  column  is  bent  fonrunl",  the  ribs 
are  deprri«ed  ;  and  In  tlie  »Lmo  maiinEr,  when  the  colamn  is  rotated,  the  ribe  of  tliul 
pitle  tnnarila  which  the  upper  part  of  the  tnink  ii  turned  iire  raised,  and  those  of 
the  other  aide  corrcupondingly  deprctxed.  The  Diovement  of  the  lulwrcle  of  the  Hb 
on  the  tratiBvoKo  proceas  is  of  a  gilding  description,  in  the  circumference  of  a  circle 
of  which  the  head  of  the  rib  ia  the  centre ;  and  as  the  [iluiic  in  which  the  opposed 
furfncCB  of  the  costo-tranavcrso  orticulation  in  niont  instmcea  lies  luokn  upwarda  and 
lioekwanU,  the  rlba  are  moved  liackwardB  as  well  an  upwards  in  inapiratlon,  b' 
forwards  and  doimwardB  in  cipiratioti.  The  combined  mnvcoiCDts  of  the  tboi 
wall*  in  rcupirallon  will  be  descrilitd  along  with   the  aoliuuB  of  the   intcre> 

s  1 
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mnulet.  It,  la  Bufficient  at  present  to  atnUi  (hat  the  elevation  and  rolatlon  of  I 
rihe  in  ioBpiralion  are  tlic  maia  causcH  oC  Ibe  stilcro-[)OEt«tior  nnil  Iranavene  enlarti*- 
meni  of  the  chest.  Tbo  Dugular  mavcmeDt  ii  grentost  in  the  uppct  and  lout  In  the 
lowEst  ribs. 


TKMPOtlO-MAXLLI.ABY    ABIICCUTIOS, 

The  lower  jaw  artioulateH  hy  ita  condyle  on  each  side  with  tlio  smooth 
Burrace  of  tlie  temporal  bone,  eit«Qdiiig  over  the  port  of  the  gleuojd  fossa 


Fig.  121. 


Ii 


Fin,     121. — A    romtoir   or    ma 

Skull   ind    Lowbb  J*»   with 

aiLt   Tin    Htciid   B>ise,    am 

ritua    TUK    nioKT   am>    UDiaa 

BIDS  (lifter  Arauldt.     J 

1,   the  Fitemnt  IsttTftl  ligvuent 

of  the  tem|joro-niiiii]lBrj  artlculv 

tiDD ;    2f    a    pott   of    iJie  capAnliir 

ligumeDt   of  the  Joint ;  3,    atyloid 

piocaea ;    i,     stylo  mmitlirj    ligii- 

lucut ;  5,  Btjlo-hyoid  lieament ;  It, 

the  lesser  comu  of  the  hjoid  bone 

with  some  iliort  ligfuncnta  illach- 

iiiK  it  to  the  btKly  nnd  peat  oorng  ; 

7,   tlia  body  ;    8,   the  eilremitj  uf 

tlie  great  cumu. 


in     front    of    the    OUserian 

fiaauro  aud  the  anterior  root 
of  thii  zygoma.  The  joint  iw 
divided  by  an  iutorarticular 
fibro-cartiliige  into  an  upper 
and  lower  sjuovijj  cavity. 
ITie   external   latirat    ligament  ia   a  short   feaciculus    of   fibres,  attached 

■  Pig.      122. — A     POatlOS     OF     TDI      Seoi.!, 

isD  LowsR  Jiw  Biiji  niLF  tira  bioid 

BuBI.    SEUJI     FaOB    THE    [MSIBE.        ^ 

The  inJic&tionB  where  marked  are  the 
rame  aa  in  Fig.  121  ;  the  atjioid  proCMs, 
S.  Ib  delaeiiecl  from  the  sliol! ;  tho  hoiij  of 
ttie  hyaid  bone,  7,  is  represented  aa  cat 
through  in  the  middle,  so  that  tho  pnalerinr 
and  inner  Burfiico  i.f  the  right  half  of  tho 
bone  it  apea ;  V,  the  internal  lateral  ligi- 
manl  o(  the  tompcromaiUlary  joint  ;  Ifl, 
the  opiKt  opening  of  the  iaforior  ma»iU»rj 
canal, 

above  to  the  eiterual  surfaoe  and  the 

tuberoio  of  the  zygoma ;  au J  below, 
to  the  extarnal  surface  and  poste- 
rior bonier  of  the  neck  of  the 
lower  jaw,  its  fibres  being  directed 
dowBwardfl  and  bnokwarda.  Thin 
aud     short     additional     lijjjunentous 

..J /b«n.uir«^ar  capsule  round  the'Tt,""""""   '^""''^    '^"'*'™"* 
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The  inifriitd  laltral  liganimt,  thin,  Icmte,  sod  olongnted,  Uea  at  amae 
distance  from  the  joiot.  It  extends  frcrm  the  spinous  proeesa  of  the 
RphaQoid  bone  dowawanli  and  a.  little  forwnrds,  to  b«  attached  to  the  inner 
boriJor  of  the  dental  foramen  in  the  inferior  maxillary  boue.  Between  it 
juid  the  lower  jnw  are  placed  the  extern^  pterygoid  muscle,  the  iutumiU 
maxillary  artery,  and  the  bferior  dental  nerve.  It  hag  no  immedinto  connec- 
tion with  the  joint,  and  by  Bonie  anatomists  is  not  reot^puMd  u  a  ligameut. 

The  inUr-niikular  jibro-cartilaye  is  a  thin  plate,  placed  between  the 
articular  mirfaoes  of  the  bonea.  It  ia  of  an  oval  form,  broadest  traua- 
versely,  thickest  posteriorly,  and  thinueat  at  its  centre,  wliore  it  is  sometime* 
perforated.  The  inferior  surfaoe,  wLii:b  is  in  contact  with  the  condyle,  ia 
concave  ;  the  superior  ia  concavo-convex  from  before  hucknords,  conforming 
nitb  the  articular  surface  of  the  temporal  bone.  Ita  circumfurence  is  con- 
nected at  the  outside  with  the  external  lat«ral  ligament,  and  anteriorly  with 
the  external  pterygoid  maecle. 


Fig.  123. 


Pig.  133. — AKTKRO-PatTR- 

moM  Sipnos  or  thr  Tsm- 

PvilUl-MAXCLliRT      AbIICU- 

L*TieN     or     T8K     aieni 
siea.     j 

li  is  plBi!«d  doie  to  Iho 
irttc>ahir eminence,  aDd[>ointii 
to  tbe  aiiperiOT  •jnoriiil  civily 
of  tha  joint  ;  2,  is  pliicvd 
close  to  Iho  articDlKr  inrface 
of  tbc  bead  or  the  Iuwct  jav, 
and  points  to  the  iDferior 
synonul  cnvilj  of  tbo  joint ; 
■  .  is  plnoed  on  the  thii^ker 
poatciiot  pnriioti  or  (he  iuter- 
KrUcnlar  Ghn-cattilng*. 


Synoriul  Memhrantj. — 
The  synovial  membrane 
which  lies  between  the 
iuter-articular  fibro- carti- 
lage    and     the     glenoid 

cavity  is  hirger  and  looser  than  that  which  is  interposed  between  the  fibro- 
cnrtilageand  the  condyle  of  the  jaw.  ^Vhen  the  Bbro-cartllage  is  perforated  the 
upper  and  lower  synovial  cavities  nocossarily  cororaiinicale  one  with  the  other. 

The  alijlu-mariliary  lujamcnt  is  the  name  given  to  a  strong  or  thickened 
baud  of  fibres  oounocted  with  the  cervical  fascia  extending  from  near  the 
point  of  the  styloid  process  to  the  posterior  border  of  the  ramus  of  the  jaw, 
where  it  is  inserted  between  the  masseter  and  internal  pterygoid  muaolss. 
It  EeparatcH  the  parotid  from  the  submaxillary  gland. 

It  may  be  proper  also  to  raentiou  in  this  place  the  ityla'h]/oid  liiinment, 
a  thin  fibrous  cord,  which  extends  from  the  point  of  the  styloid  process  to 
the  lesser  comn  of  the  hyoid  bono,  and  serves  to  siispond  that  bone  from  the 
styloid  process.  A  considerable  portion  of  the  fitylo-hyoid  ligament  is  some- 
times  converted  into  bone  in  the  human  subject,  and  in  animals  it  is  naturally 
osseous,  and  conntitutes  the  epi-hyal  bone, 

MovBUSHia,— Tlie  jaw  in  capnljk  of  movements  of  elevation  and  depression,  of 
some  degree  ef  lateral  iliHgiUcamenl,  ami  of  protraction  and  retraction  ;  but  it  la 
to  be  obsened  that  when  ihe  Jnw  i^  ilc|ire9fod,  as  in  opening  the  mouth,  the  condj'Ie 
■druoM  from  the  glenoid  cavit;  so  as  to  be  placed  on  the  articular  eminence  in  front 
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of  iL  Tlio  mavcmcoU  nhich  lake  plii«!  in  llio  tupcrior  &nil  inferior  compart  menu 
of  the  juinl  ore  of  dKTcrent  kinils.  In  tha  uppor  tbo  Gbra-carLllagc  glidti  bui^wartlit 
and  fDCwarcta  on  tlic  lemporal  bone ;  in  tLc  lutrer  comparLinciit  llio  condj^le  mtate* 
on  a  transverse  nxis  aguiiiat  tlic  fibrocaTtiingo.  In  apeniog  tbo  moutlj  tbu  two  mors- 
ttrnnls  ure  cotubiiuhl :  Ibc  jav  and  Rbra-cartilngfl  logElliur  mova  FarKju-da  and  reit  on 
the  convex  rool  of  the  zygoma,  while  at  the  eamo  time  tlie  rondjle  revolves  on  the 
fihro-cnniluga.  When  the  luwor  im^ieors  ore  prutruclcil  bayond  thoHO  of  tbc  uppet 
jaiv,  the  movement  U  confiacd  rhlelly  to  Ihe  upper  artioutntlnn ;  anJ  when  the  bnmc 
movement  U  nltemalelj  performed  in  the  joinla  of  nppoalte  gidos  a  horJEontal  or 
grinding  motion  is  produced.  The  fibres  of  tlie  external  lateral  ligament  remain 
tiglit  both  in  shutting  anil  opening  the  mouth,  and  it  ia  owing  to  their  direction  that 
in  opening  the  mouth  the  condyle  Is  driven  fonrarda. 

ARTICULATIONS  OF  THE  UPPER  LIMB. 
Tffii  acAPULO-i;n4vicm.AK  amui. 

TliB  Bupporting  njoh  of  the  tippor  limb  has  only  one  point  of  attachment 
to  the  truBk,  nnmelf,  that  at  the  stemo- clavicular  articulation  ;  the  scapnla 
being  connected  with  tho  trunk  only  by  muflolos. 

Tba  clitvicle  articulntea  at  ita  iuner  ond  with  the  first  bone  of  the 
sternum,  aud  is  connected  by  lignmi^nts  to  its  fellow  of  tho  opposite  ddo 
and  to  the  firtt  rib.      At  its  outer  end  it  is  uniteil  to  tho  acnpiilo. 

Stbkjjo-Clavil'ulir  Articulatios. — The  articular  aiufaca  of  the  itiuer 
end  of  the  cluviclo  ia  considarabty  larger  than  the  opposing  aurface  of  the 
sternum,    Between  the  two  bonea  an  iuter-articiilarfibro-cartiUge  ia  interposed. 

Tbu  aiiUrior  nkrnu-etuBiciUar  tigament,  broad  and  consisting  of  parallel 
librHfl,  pasaea  from  the  iuni^r  extremity  of  the  clnviclo  in  front  downwarda 
and  iuwards,  upon  tho  anterior  surface  of  the  aternuiu. 

Tho  posterioi'  stento-claeicitlar  (ijnmcnf,  lying  on  tho  thoracic  aspect  of  tho 
joiut,  is  of  similar  conformation  with  tho  auterior  ligament,  but  is  not  so 
broad  or  atrougly  marked. 

The  inlcr-articiitiirjiliro-carlitage,  nearly  circular  in  its  form,  and  thicker 
Above  nud  at  tho  border  tlian  at  the  centre,  ia  interposed  betwoon  the  arll- 
oulatiug  surfaces  of  the  stumum  and  claTicle.  Tovrards  its  upper  part  it  ia 
attached  to  the  inner  and  upper  part  of  the  clavicle,  anil  at  its  lower  edge 
to  the  cartilage  of  the  first  rib.  In  the  latter  situation  it  U  thin  and  some- 
what prolonged,  so  that  tho  inferior  border  of  the  clavicle  rests  upon  it. 

Sijiwinal  mem&ranrir, — -In  this  articulation,  as  in  that  of  the  lower  jaw, 
there  are  two  cavities  lined  by  synovial  mombi'ano,  one  on  each  side  of  tho 
inter-articular  fibro-cartilage. 

The  iitier-dariciilar  U-janifnl  is  a  dense  fasciculus  of  fibros,  between  tbo 
contiguous  eitromities  of  tho  clavicles.  It  dips  downwards  in  the  middle, 
and  is  connected  with  tlie  upper  margin  of  the  atornum,  fllliug  up  a  part  of 
its  iuterclavioular  notch. 

The  eoiln-clacic'iihir  Hijanunt  (lignmentum  rhomboide?, — Weitbrooht)  does 
not  properly  form  part  of  tho  aterno-clavioular  articulation  j  yet  it  con- 
tributes materially  to  retain  the  clavicle  in  ita  situation.  It  ia  attached 
inferiorly  to  the  cartilage  of  tho  first  rib  near  ita  ateruol  end,  and  passes 
obliquely  backwards  and  upwards,  to  be  fixed  to  a  rough  depression  at  tho 
under  aurface  of  the  clavicle  near  the  sternol  end. 

ScAruLO-CLAVrctTLAB  CoNNBOTiosa. — At  its  outer  end  the  oUviole  articu- 
lates with  the  acromion,  and  is  connected  by  ligamentous  fibres  with  the 
oumcoid  proceaa. 

The  atrumio-rliieiffdar  arlicninlion  is  a  syooviid  joint  uniting  the  outer 
eifrezD/ty  of  (de  clavicle  with  the  iuuor  edge  of  the  acromion.      It  ia  sup- 
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ported  above  liy  a  tliiolt  nnJ  broad  iuptrior  lif/ameut,  and  below  by  an 
inferior  ti-jamnd  which  is  not  so  strong.  An  inter-ariicidtir  jibro-carlikiife  ]a 
FrequeDtly  presoDt,  but  is  Bometimoa  wanting.  Tt  ia  usualty  we] gu- shaped, 
attacLed  by  its  base  to  the  upper  part  of  tho  joint,  and  only  partially  sepa- 
mtiiig  the  small  oval  articular  surfaces. 


Fie.  124- 


Fig.     124.— TlBW     fftliM     BE»OM     Of   ia%   AaTlOnLiTlO.'JS    UI    tub    SHOUHiM    BilKBs.        J 

],  iicrt]mto-<!]aTicBlikr  nrticiilation  ;  2,  conoid,  and  3,  trapeioiil  piirt  of  the  cnraoo- 
daTicuIar  ligAiuetit ;  4,  ifi  near  llie  flopra-ampalar  ar  cr>racoid  ligament ;  5,  pljued  op 
Ilie  curacoiJ  ijrocets  j-uiata  W  the  c'lraPifaeriimiaJ  ur  daltuid  [igament ;  B.  U  placed  on 
the  front  of  the  capsnlar  ligninetit  oF  tlie  shouMer-jiiint ;  7,  (lie  «>raiMi-Uunieml  li^auient 
or  ooonBorj  part  of  tfae  cajnalar  ;  sboie  0,  an  apertaro  in  the  CBiieolnr  ligament  at  llic 
place  Ahenr  a  part  of  the  tei^duu  uf  the  fluhscapiilaria  [oa^rlo  I'ii^rcta  llio  capsoEkr  Eiga- 
meat,  and  ii  BiiiudJmeB  conitei^ted  vith  a  ejnuvtal  buraa  i  S,  l^nJim  of  the  gleairiJ  head 
of  the  liIeepB  luu&cle  jBauiu^'  hetweeo  the  tuhi.'-roBJtieH;  i>,  right  Lalf  of  Iho  iDtcrclAvicuLar 
ligament ;  10,  iulcrnrlionlar  fihro-cartiliHie  "f  the  alwnu  olavieular  artrtcalation,  shown  hy 
rvmoring  tlio  aiilerior  attTDo-clavioulnr  ligHineat  and  Biniirial  meiuhrRne  ;  11,  the  eoit»- 
chiticalar  or  rhoiiibold  lij^ment ;  I'i  lui'i  i'-i,  the  cnrtil-'ige  and  nninlJ  part  of  the  eecind 
and  third  ribe  attached  hy  tlieir  anturior  CLUto- Eternal  ligauigiits.     (See  aleo  Pig.  130.) 

The  eirnKo-ckivkitlnr  ligament,  whinh  connects  tbe  clavicle  with  the 
coracoid  process  of  the  scapula,  is  divisible  into  two  parts,  each  known  by 
a  particular  name.  The  conoid  Uijamcnt,  which  is  the  posterior  or  iuttimnl 
fasciculuB,  broad  above,  uarrow  below,  is  attached  inferioily  to  the  inner 
part  of  the  root  of  tho  coracoid  procosa,  and  superiorly  to  a  tubercle  on  the 
inferior  surface  of  the  clavicle  Imlow  the  convex  margin  of  its  outer  curve  ; 
its  fibres  are  directed  backwards  and  upwards.  Tho  frn/ieiufJ  li-jiiincril,  the 
anterior  or  external  fasciculus,  slopes  upwards,  backwarils,  and  outivard« 
from  tho  inner  border  of  the  coracoid  process  to  an  oblique  liuu  ext«ndiDg 
outwardn  from  the  tuberule  to  which  tho  couoid  ligament  is  attached,  and  is 
inserted  at  right  auglos  to  tho  line  of  attncbment  of  that  ligament  to  tbu 
clavicle  Tu  tliP  angle  between  the  conoid  and  trapezoid  ligaments  there  in 
frequently  prc^seut  a  syuovial  burs^ 


tat 
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Mot  ■■■UTS. — The  movemcnU  nlloweil  at  the  eUricalsr  artk-oliidon*  i 
r  not  M  muoh  bj  llie  forma  of  the  nrlii'iilar  surtuMH.  as  bj  the  coslo-elavipular  »nd  eor»eO- 
clavicular  lieamenU  and  the  p.isition  of  iLe  thoracic  wall.  IVlien  the  claTJcle  it 
forcihlj-  depreaneii,  aa  in  lifting  IL  heavy  irciglit.  it  presses  upon  tbe  fir*t  rib, 
the  ujipcr  iMrder  of  iU  iauer  end  ri^eii  above  the  steraum.  and  Uie  intemrticulir 
tar  111  Hire  and  intcr-clavii-ular  ligament  are  put  upon  the  slrelch.  When  tlit 
thotiyors  nrc  drawn  backwards  and  downwards,  the  augte  between  tbe  elavicle  and 
the  upper  border  of  llicecapula  is  increased,  by  the  descent  of  tbft  scnpnliir  arch  on  the 
conical  wall  of  lbs  thorai.  In  raising  and  depnwsiug  the  arm  to  its  full  erlenl,  Lhere 
ia  not  only  vertical  motion  at  the  ahoulderjoinc,  but  aUo  motion  at  the  atem»«lavi' 
culur  aud  acromio-clavieular  artienlatioDa. 


froi^l 


Ligaments  op  tub  ScArta*. — There  are  two  laments  which  rtrottA 
one  part  of  the  HcnpiiU  to  another.  1.  The  cnracoid  or  supra- neap ulur  lujamrtii 
(ligajnentum  proprium  postcrius),  is  a  thin  flnt  band  of  Sbre»,  attached  by  iu 
estTemities  to  the  oppoeite  margins  of  the  notch  at  the  root  of  tb«  oor>coiJ 
process,  which  it  thus  couvorta  into  a  foramen  for  tbe  tranamiaaion  of  t^ 
Bupra-scapidur  nerve,  the  correspomling  artery  most  oommanly  paanng  kboTt 
it.  2,  The  cnracii-ocromiaf  Hi/nnwiit  (ligamentiim  propriuia  Miteriiis),  broad, 
lirm,  and  triiuigular,  is  attached  by  its  broailer  c-itreuiity  to  tbe  outer  edje 
of  the  coracoit]  process,  and  by  the  narrower  to  the  tip  of  the  acromion.  Ill 
inftirior  surfaco  looks  downwards  upou  the  shoulder-joint,  the  Buperior  it 
ooveretl  by  the  deltoid  muscle. 

TEB  SHOCLDEK  JOtBT. 

In  this  articulation  the  l.trge  and  bami^plieTicnl  head  of  the  humenit  it 
opposed  to  the  much  smaller  surface  of  thu  glenoid  cavity  of  tho  acipalk 
The  bones  arc  retained  in  position,  not  by  the  direct  tension  of  strong  lifn- 
meuts,  which  would  have  restricted  too  much  the  movemoDts  of  tbe  joiol, 
but  by  surrounding  muscleg  and  atmospheric  pressure. 

The  caiiiiilar  liijument  is  attached  to  the  scapula  round  the  margin  of  lb* 
glenoid  cavity,  and  to  the  humerus  at  the  place  where  tho  neck  springs  from 
tbe  ttiboroaities  and  shaft.  It  extendn  fnrtluist  down  tho  bumenu  on  tba 
internal  or  inferior  aspect,  and  is  strongest  ou  the  superior  aspect,  Tbe  laxit)' 
of  the  capsule  is  such  that  the  humerus  drops  away  from  the  gloncud  cavitf 


Fig,  12.^ 


Fig.  125,— Visw  OF  TUB  Olbboio  Civm  *ll^  tiu- 

1ICXT5    BKTWEEI    TIIB     Scil-DLt     IXU    CLITKLI    M 

tuE  RionT  aroa.     j 

1,  glenoid  fiiaaa,  iu  carlilajinoas  sarlWia  ;  3.  (In 
gl«unid  ligameut  fi  Gbroiu  Innlcr  :  S,  Uw  loads*  tf 
llie  liiceim  iduo-Ic  seen  in  iv>n>i(vtion  wtUi  Iba  mjfti 
|uirt  cf  Uig  !;li-uoid  fom  and  lienmeut ;  4,  ia  plittd 
on  the  upper  surficc  uf  the  Miraaiid  prooeat ;  fi  aai  i, 
on  tlie  adjacent  pari  of  tlio  cliviela  ;  4  W  S,  Ua 
Conoid  :  1  lo  <1,  the  traptaoid  iwttliNi  of  th*  ■ 
clavicular  liganent ;  7,  ia  plaoed  on  IIm  Bpaa  i 
■eroinioa  pnioeia  ;  4  lo  7.  lbs  eonten-aonMiial 
Rieiit  ;  S,  iaalxivellie  acromiu-cUiiaiitari 
wbi^'b  ia  re|iniaent«d  as  ttptn  anteriorly, 
voJ)^•Blm]^elI  iuter-aitiCDlar  earliUfft  atlaeb*!  ah 
lo  Ihc  Hii]>eriDr  acramio-elaiieuUr  li^ntal;  k,  I 
inferior  acromia  olaritntar  lifaimnt. 


I  its  miixoular  connections  aro  detaolied.    Superiorly  lutit  pc«l 

>  is  strengthened  by  tho  tendons  of  tbe  supra  spinatu«,iiilni' 


"THE  SHOUI.DEK  JOINT. 


and  terea  minor  muscles,  which  are  intimately  connected  witb  it,  ai  tlioy  paas 
over  it  to  reach  tlia  groat  tuberosity  of  tlie  hmnenia.  Auteriorly  tho  tondon 
of  tho  siibacapulnria  niuacle  comes  into  direct  contact  with  the  synovia!  mem- 
brane, which  is  prolonged  upon  it  through  an  ova!  opening.  The  iasertiou 
of  the  capsnlo  is  likewise  interrupted  opposite  the  bicipital  groove,  to  give 
pnasiigo  to  the  long  tsndon  of  the  biceps  muscle. 

The  coraco'kiimeral,  or  accessory  liganient,  is  a  broad  bundle  of  fibres 
extending  obliquely  over  the  upper  and  outer  part  of  the  articulation  ;  it  ia 
BtLiclied  to  tho  root  of  the  coracoid  proceaa,  and  thence  descends  toward* 
tlie  gTBiitor  tuberosity  of  the  humerus,  intimately  connected  with  tho  capsule. 

The  ffUnu'd  ligaToent  is  a,  firm  fibrous  band,  about  two  lines  deep,  which 
is  filled  to  the  eiige  of  the  glenoid  fossa,  and,  by  elevating  the  border  of  the 
cavity,  rorj  Jers  it  a  little  dooper.  Tho  upper  i>nrt  of  it  is  connected  with  the 
tendon  of  the  long  head  of  the  biceps  muscle,  which  in  also  fixed  into  tho 
upper  part  of  the  glenoid  fossa,  within  the  oapaule  of  the  joint. 

The  «i/Tioifiai  tuembrane  is  reflected  uninterruptedly  from  the  glenoid 
GAvity  on  the  inner  surface  of  the  fibrous  capsule  to  the  humerus,  but  its 
form  is  complicated  by  its  relation  to  the  tendons  of  the  bicspa  and  sub- 
Bcapukria  muscle.  The  long  tendon  of  tho  biceps  muscle,  traversing  the 
joint  in  its  coirrse  from  the  upper  border  of  the  glenoid  cavity  to  the  bicipital 
groove,  ia  enclosed  in  a  tubular  sheath,  formed  by  an  offset  or  process  of  the 
synovial  membrane,  which  ia  continued  down  upon  it  beyond  the  fibrous 
capsule  into  the  bicipital  groove,  and  is  thence  reflected  upwards  upon  it  to 

Fig.  ]S8. 


I 


rig.  1!0.— A,  Seoiios  Tnaocun  tub  SiiorLDKH  .lorsT,  rjsama  raoif  withib  otrtwAnD* 

TBHOnaU  TF[E  TE^hDil  OP  THK  BtCKrK  iSD  ItlOII'IrAL  OaonVE,  GOinWaAT  DlAOBAHaAIlO, 
TO    BBOW    TBI   StBOVIil,    CiHTr   Ot   TRI    JotMT,   &0.        ^ 

OlTTLlRK     or     THE     BtHE,     TO     SnUW     TUR     <TirLSCTIOH    OF   Till    SIHDTUL    MeXBBINS 
UVER   TUE    TlnHltl. 


tap.' 


1,  placed  ubQTe  the  >a«n  end  nf  the  nater  part  of  the  claviFU  ;  2,  is  near  the  aommisl 
id  ;  8,  the  caTitj  uf  the  alinnlJer  joint  dole  to  the  nppor  pnrl  of  the  glenoii!  hesd, 

\en  there  are  »ecn  the  HGi;tioD  of  the  carLiliLgeH  on  the  htaii  of  the  hTtmerus  and  in  the 
iritfioid  oavity  of  the  scapula,  the  gleoeid  ligament,  ned  the  origin  of  the  tenilon  of  the 
biceps  nineclc  ;  4,  is  ia  the  lower  part  of  the  cavit;  of  the  joint,  indiaatiai!  tho  sectioo  of 
the  glanoid  li|;ament  iu  that  eituitioD :  S,  the  upper  pnrt  of  the  capsuUr  ligament  and 
■jnaTisI  m'^mbnna ;  Q,  the  tendon  of  the  bicep  as  it  possea  out  of  the  jnint  into  the 
bicipital  jirooie  ;  fl',  S',  tho  tnbuliir  prohjngation  of  the  Hjuntial  membrane  ronnd  the 
tenduu  ;  T,  the  reflection  of  the  iynovial  membrane  on  the  humerui  within  the  loner  part 
of  the  eapaiilar  ligament. 
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ARTICULATIONS  OV  THE  FPPER  LIMB. 


. 


BtQTMKHta. — TUe  mrivemenU  dllnweJ  at  the  clariculnr  wlirnUli^ns  ue  limlli 
tiut  so  touch  liy  ihc  fonni  of  the  actigtiliu  surf^uci'.  as  by  tliCcoit(u->.'l«vii:uUrBn(l  coneo- 
clavicular  lignmcnU  and  the  poiilioii  of  the  lliorade  itnll.  Whco  the  elaTicle  U 
fiircibly  deprived,  oa  in  liJlins  a  hearj  weiglit.  it  presses  upOQ  the  fir*l  rib, 
(ho  upper  border  of  its  inner  end  ri:<c9  abtva  tlia  Blernum,  aod  the  inlcrsrlicuUr 
carlllAge  iind  inlcr-claviculnr  ligament  ore  put  apon  llic  stretch.  When  lh« 
shoQldera  are  drawn  btttkwatile  and  dowowanl*,  llio  angle  between  the  clavicle  aoJ 
Ihc  upper  bonier  of  the  Huipula  is  increased.  b_v  the  deiecnt  of  the  efliputar  arch  on  the 
conical  wall  of  Iha  lUonuc.  In  milling  and  depressing  the  arm  to  its  full  citent,  there 
U  not  only  verticul  motion  at  the  shoulder  joint,  but  al^o  maliau  at  the  Btermx-'Uri- 
eolur  and  acromio-clsvicular  articalaliuoa. 

LiOAUETiTS  OP  THB  ScAFUXA. — TherB  are  two  ligaments  which  stretch  from 
one  part  of  tha  Bcnipula  to  another.  1.  The  coracoidQt  lupra-^cifnlar  liijamntt 
(li^jtmentum  proprium  poatcriua),  is  a  thin  flnt  bantt  of  librea,  nttucUed  by  ita 
eitreniitieB  to  the  opposite  mnrgiDs  of  the  notch  at  the  root  of  the  coracoiJ 
process,  which  it  thus  converts  into  a  fornmen  for  tlie  transmisHJoti  of  iho 
Hiipm-Bcapuhir  nerve,  the  correaponiiing  artery  most  commonly  passing  above 
it.  2.  The  corai^o-acrinnial  liijamaif  (ligamontum  proprium  anteriiis),  broad, 
lirm,  and  trintiffular,  is  attached  Vij  ibi  broader  extremity  to  the  outer  eil^a 
of  the  coracoid  process,  and  by  the  nariowor  to  the  tip  of  the  ncromioa.  Its 
inferior  surface  looks  downwards  upon  the  shottlder-joint,  tlie  superior  ia 
covered  by  the  deltoid  muscle. 


THE  aHOULDER  JOtKT. 

In  thii<  articulation  the  large  and  hemispherical  head  of  the  hnmems  is 
opposed  to  the  much  Hmollur  surface  of  the  glenoid  cavity  of  the  scapula. 
The  bones  arc  retained  in  position,  not  by  the  direct  tension  of  strong  lign- 
meuts,  which  would  have  restricted  too  much  the  movemeuts  of  the  joiDt, 
but  by  surrounding  muscles  and  atmoBpbeno  pressure. 

The  eapnilar  liijameiil  is  attached  to  the  scapula  round  the  margin  of  the 
glenoid  cavity,  and  to  the  humerus  at  the  place  where  the  neck  springs  from 
the  tuberosities  and  shaft.  It  extends  furthest  down  the  humeniA  oti  the 
iiitoraal  or  inferior  aspect,  and  is  strongest  on  the  superior  aspect.  The  laxity 
of  the  capsule  is  such  that  the  bumerus  drops  away  from  the  glenoid  cavity 


Fig,  la.-:. 


Fig.  12.1.— Viiw  or  Tus  Glbkoil  Cavitt  ikd  Liqa- 

HKHTS    BSTWKEN    THE     ScifllLA    XHU    CLAVlCkK     UF 
ins  RKtUT  blDK.       j 

1.  glenoid  roBsa.  ite  cfirttla^lnoui  inrfitee  ;  2,  tht 
gleiiitUi  lignment  or  fibrooH  border;  S,  the  tenrloa  of 
the  IfioCEv  toum:1c  seen  ia  contiectloo  with  the  upper 
part  of  tlie  fik'neiJ  foMi  and  ligsmenl ;  1,  ia  pliird 
on  the  upper  aurnife  of  the  coraooid  prooeas;  S  and  ti, 
on  the  adjacent  part  of  the  cUride  ;  4  lo  5,  ttia 
oonold  ;  4  la  S,  tbe  Irapiiuid  pottiou  of  the  coraoo- 
clavicular  ligament  j  7,  ia  plaeod  on  the  apex  of  the 
■croinior  imtceas  ;  1  to  7,  the  poraen-acra ratal  liga- 
ment ;  S,  is  ahiive  the  acriiuio-claTicular  artieulstioo, 
wUii'h  is  rti[iresoiiti;d  as  open  anteriorly,  showing  ■ 
wedge-ihajiod  inter- articalar  cartilaje  attached  abuvo 
to  the  KUpurior  Mromio-claticolar  ligament;  x,  the 
inforiuT  uonmiiD  davieuUr  ligament. 

Mioon  as  ita  muscular  connections  are  detached.    Superiorly  and  posteriorly 
the  capsule  is  atreuythened  by  the  tendons  of  the  siiprn  8pinfttUB,infra-spinaHi*, 


THE  SHOULDER  JOINT. 
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bad  teres  minor  mnsclea,  which  ue  intimtitfllir  connected  with  it,  ai  thej  pus 
over  it  to  reach  the  great  tuberodt;  of  the  humerus.  Anteriorly  the  tendon 
of  the  Bubscapnlaris  moEole  cornea  into  direct  contact  with  the  synovial  mem- 
brane, which  ie  prolonged  upon  it  through  an  oval  opeoiog.  The  insertion 
of  the  capsule  is  likewise  intermpted  opposite  the  bicipital  groove,  to  gira 
paiitage  to  the  long  tendon  of  the  biceps  moscle. 

The  eoratM-humcrtU,  or  acceasorT-  Ugameat,  la  a  broad  bundle  of  fibres 
extending  obliquely  over  the  npper  and  outer  part  of  the  articulation  ;  it  is 
attached  to  the  root  of  the  coracoid  process,  and  thence  descends  towards 
the  greater  tuberosity  of  the  humerus,  intimately  connected  with  the  capeule. 

The  ffUjurid  ligament  is  a  firm  fibrous  band,  about  two  lines  deep,  which 
is  fixed  to  the  edge  of  the  glenoid  fossa,  and,  by  elevating  the  border  of  the 
cavity,  renders  it  a  little  deeper.  The  upper  part  of  it  is  connected  with  th« 
tendon  of  the  long  head  of  the  biceps  muscle,  which  is  also  fixed  into  th« 
upper  part  of  the  glenoid  foiisa,  within  the  capsule  of  the  joint. 

The  nfnovial  vumbrane  is  reflected  uninterruptedly  from  the  glenoid 
cavity  on  the  inner  surface  of  the  fibrous  capsule  to  the  humerus,  but  its 
form  is  complicated  by  its  relation  to  the  tendons  of  the  biceps  and  sab- 
scapnlaris  muscle.  The  long  tendon  of  the  biceps  muscle,  traversing  the 
joint  in  its  coune  from  the  upper  border  of  the  glenoid  cavity  to  the  bicipital 
groove,  is  enclosed  in  a  tubular  sheath,  formed  by  an  offset  or  process  of  the 
synovial  membrane,  which  is  continued  down  upon  it  beyond  the  fibroos 
capsule  into  the  bicipital  groove,  and  is  thence  reflected  upwards  upon  it  to 

Fig.  126. 


Fig.  12B.— A,  SBOTIOS  THROCOH  IGB  SnOOtOBS  JoIBT,  nWISO  FSOM  WtTHt»  OOTWAaDS 
TBlODOtl  TBI  TESmn  OV  THK  BlOEl^  AMD  BICIPITAL  QBOOVS,  BaHSWHAT  DIAQKAHirATIC^ 
TO  SHOW  TBI   StITOVUI.  CATITT  or  TBI  JOIHS,  llO.      ^ 

B,     OdTLIRI    01    TBI    SAKE,    TO    SHOW    TBS    THrLSOTIOS  OF  TBI    SlKOTUL  MaHBlAIS 

oria  TBI  Tbidom. 

1,  placed  sboTe  the  uurn  end  nf  tlie  oater  part  of  the  dsTicle  ;  2,  is  near  the  acromial 
end  ;  8,  the  cavit;  of  the  ehanlder  joint  close  to  the  upper  part  of  the  glenoid  hesd, 
where  there  are  seen  the  section  of  the  cartilsgm  on  the  head  of  the  hameros  snd  in  the 
glenoid  earitj  of  the  Bcapnla,  the  glenoid  ligsment,  and  the  origin  of  the  tendon  of  the 
biceps  mnBcle  ;  4,  ia  in  the  lower  part  of  the  cavitj  of  the  joint,  indicating  the  seetion  of 
the  glenoid  ligament  in  that  sitnation  ;  6,  the  apper  part  nf  the  capsular  ligament  and 
sjnorisl  membrane  ;  B,  the  tendon  of  the  bicep  aa  it  passea  ont  uf  the  joint  into  the 
bici|iitAl  groove  ;  6',  6',  the  tnbular  prolongation  of  the  srnoilai  membrane  round  tb* 
tendon  ;  T,  the  reBection  of  the  ajnoTial  membrane  on  the  httmermi  within  (he  lower  p 
of  the  capsnUr  ligament. 
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ARTICUUTIONS  OF  THE  UPPER  LIMB. 


iU  origin,  wbcro  it  ngnin  l)ecom(^B  uontinuoiia  with  tbe  sjnorial  membmne 
of  tbo  capsule  iii  such  a  mnimor  aa  to  proaerve  the  iutegrity  of  the  mciu- 
bmue.  The  bursnl  prolougntiou  of  the  synovial  inemhratio  on  the  tondou  of 
the  BubscapuhLriB  mUBcle  in  of  vuiabk  extent,  Bomutimet  acarcoly  ejciutin^ 
sometimoB  forming  a  oonsiijerable  pouch  on  the  Toiitor  of  the  scapula. 

S"bacrominl   Biiraa. — Siiperliciai  to  tbo  iuiiscIbb  oovering  the  top  of  the 
joint  is  a  conBidvriibIn  bursa  mucosa,  hj  means  of  which  the  coutiguous  sur- 
faces  of  the  coTBiOoi'l  aiid   acromion  proctissi^,  an'l  of  the  coraao-acroniial 
ligament  and  deltoid  muscle  are  lubricated,  so  aa  to  facilitate  the  movementa  , 
of  the  subjacent  head  of  tho  humorns. 


MoTRMKNis. — OrMt  freedom  of  movement  of  the  bnmerus  In  creiy  dirCTtion  ti 
admiUed  nl  tho  bboulderjuiut;  tint  Huperiorly  and  posturiorly  the  utcnl  of  tbe  movc- 
roent  is  somewbnt  liniiled  by  tbo  margin  of  tlic  ncromion.  O'ben  the  arm  is  raided, 
the  great  Iiibtroeity  of  tbe  humerus  bceomea  loeJtcd  :if;aiiisl  tbe  noromioii  at  <ood  lutho 
pDEition  is  rcachoiJ  in  irbich  tbe  limb  lien  nt  right  angles  to  the  trun^.  and  nil  further 
clerallon  in  aceompUsbcd  by  movements  in  the  Btcnio-clavivnlnr  and  HFromio-elavk-iiliir 
artienlations,  Tbe  nn^b  formed  by  the  acromion,  tbo  comcold  proccts  and  the  deltoid 
ligomCDt.  lined  by  tbe  tnLaeromia]  bun^  forma  a  sort  of  e^ci^ondar^  eoctct,  in  whieh 
the  extremity  of  the  liamenis,  covereil  by  Ihc  tendons  inserted  into  the  great  (ul>e- 
roBity,  revolves,  and  againBt  which  it  ia  pressed  when  the  weight  or  the  liody  is  made 
to  rest  upon  the  arms  :  in  qandmpcds,  the  weight  of  tho  body  ia  tranimlLted  ihroitgll 
the  glenoid  fossa  to  the  hDmcrus. 

AKTIOITLATIOSB  OF  TBZ  PO&SAnK  AND   ELBOW. 

Union  or  rnB  ItAntrg  and  Utvi. — The  bones  of  the  forearm  are  nuittid 
by  a  aujrarior  and  inferior  artiouiation  and  an  intor-oaaeouB  mombrane. 


Fig. 


TBS 
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127. — The   uppkb    part   ity   int  IjtsA,    wcin 
OaDTouLia  LioAHJurt  <ir  rim  Radius.     J 

] ,  upper  division  of  tlie  Biipuoid  surface  on  tbe  olecranon  ; 
2,  entremit;  of  the  coroDoid  process ;  S,  oibicolar  liga- 
ment. 

In  the  mtperior  radio-xdnar  artkid'iUon,  tho  con- 
nection of  the  head  of  tlie  rajUiix  with  the  small  sig- 
moid cavity  of  the  ulna  is  effected  by  means  of 
tho  annular  oj  orbiciliar  li^iimeiU,  a  strong  band 
of  fibres  attached  to  tho  ulna  in  front  and  behind 
at  tho  extremities  of  the  small  sigmoid  cavity,  and 
forming  four- fifths  of  a  ring  which  encircles  the  head 
of  the  radiua  and  binds  it  lirmly  in  its  situation.  The 
outer  surface  is  connected  with  the  external  lateral 
ligaraeut  of  tbo  elbow,  whoso  fibres  are  inserted  into 
it  ;  tbe  deep  surface  is  smooth,  and  is  lined  by  the 
synovial  mombmne  of  tbo  eibow  joint. 
The  in/frior  rarffo-u'nnr  arlieHliilion. — The  connection  between  the  iemi- 
lunar  surface  of  the  radius  and  the  lower  end  of  tbe  ulna  is  effected  by 
means  of  a  fibi'o-cartilagu,  a  synovial  membrane,  and  some  scattered  liga- 
mentous fibres  in  front  and  behind.  TLo  lrian<pilar  JUirn-OirlUuge  is  a  thick 
plate  attached  by  its  base  to  a  ridge  separating  the  carpal  from  tho  ulnar 
artioulatiuij  surface  of  the  ratliita  ;  and  by  its  apex  to  a  depres^ou  at  tho 
root  of  the  styloid  process  of  the  ulna,  and  to  the  side  of  that  procoes.  Ita 
^•pper  NurlAce  Joolts  towards  the  ulna,  its  lower  towards  the  ouneiform  boue, 
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RADIO-ULSAR  AETICULATinN. 


and  it  MparatoB  the  inferior  radio-ulnftr  urticulatifni  from  the  wriat  joint. 

The  synovial  mcmlrrnne,  sometimes  colled  from  iU  looseaesa  mrmbrana  toeei- 

formU,  extetiila  portly  upwanln  botweeii  tha 

radiaa  and  ulnn,  portly  horuontojly  inwnrdu  yig,  129. 

between  the  iilna  and  truvngiiUr  Gbro-carti- 

lage.      When  the  fibro-oortilii^  is  perforated, 

U  is  ooosBionally  the  cose,  tliis  Bynovial  mom- 

bnvne  is  continuous  vith  Uiat  of  the  wrist 

joint. 

tig,  1S9, — The  lcver  fartb  or  titb  Rimos  ino 
lTi»i,  wiin  TUK  Thiiboulak  FlBau-CittiiLiai 
ooHsmiao  taoL.    | 

1,  ulu  ;  i,  its  itjioid  pnKcn  1  S,  rvliiu  ;  4.  tha 
[wrt  of  the  articulnr  lurrnco  fur  tbe  actphoiiJ 
bixie  i  t;  that  far  the  neiniiaaar  biinr  i  0,  toffor 
HRrFace  of  Lbc  triangular  fiUro--:arti]4£e ;  *  *,  a  pioco 
of  nLaleb^Dv  p&Hi>c<I  bi^tweoD  tbe  Sbro-cartil&ge  and 
the  aliia. 


The  inlcrofKim*  mem- 
brane or  liganieTitofthe 
forearm  in  a  thiu,  fiat, 
fibrous  membraDe,  the 
I  direction  of  whoBo  fibres 
,  is  for  tbe  moid  pari  ob- 
I  liquely  downwards  and 
I  inwards,    and      which 
extfuidn   between    tbe 
ooiitiguous  borders  of 


Fig.   129,— A.   FbOST,   ilTD 

B,  BiOK  »iBW  ft  mm 
AknanLAtio.is  or  trb 
PosKABii,    Wrjm    uni 

HlBD,        i 

I,  tbe  interns!  lateral 
ligameDtof  the  elbnw  juint ; 
2,  Ibu  eitcmal  Isteral;  3, 
tbe  uiiLcrior  ;  4,  fiairjla  to 
ttiv  poBlfriirr  ;  S,  orbicular 
ligament  of  tbe  nuiUiv  ;  0^ 

I  interoHenuimembrsne;  7, 
oblique  or  ruonJ  lipiinenl ; 
6.  interaikl  lateral  lif^ment 
at  tlic  wriat ;  9.  ulemnl ; 
]0»  uitoriur;  II,  poBterior  ; 
li,  palmar,  and  li{,  rjorul 
earj*  ■  loclAHiqial  Uga- 
iDEDlfl  ;  l-I,  ligamsnta  con- 
tiecting  mpt,-ij:arpal  biinoA  ; 
15,   trinsverse  mi^tamrpnl 

'  ligameat ;  in,  carin-meln' 

,  earpil  ligament  of  tbe 
tlinmb ;  17,  lateral  liga- 
jneiits  conaectiag  tbe  jiIiA' 
langealwilh  the  mctninrjial 
banra;  IS,  lateral liganieutt 

I  of  tbe  pbslangn. 


Pie- 129. 


AHTICIILATIONS  OP  THE  PPPER  LIMB. 
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the  mJiuB  auH  tilnn.  Its  siiporior  border  in  placed  about  an  iaoli  below 
the  tuberule  of  LUa  riijius,  leaving  e.  apuce  (liintiis  inter-oa^eiia)  tliiough 
which  the  poatorior  iuter-osseoiis  vosaels  pass.  This  spaoa  h  tlimiQished  in 
size  by  the  round  or  oliliipie  liganiftil,  a  thin,  iinrrow  faHcJoulua  of  fibres  ax- 
tending  obliquely  downwards  and  outwards  from  the  corouoid  proceaa,  to  be 
ftltai^hed  to  the  rodiiia  about  hnlf  an  inch  below  the  tubercle.  Other  amall 
bundles  of  fibres,  having  the  same  direction  as  the  round  ligamont,  aro  often 
to  be  found  at  iiitervab,  decussating  with  the  fibres  of  the  inter-osseoua 
ligameut  on  ita  jiosterior  surface. 

MoriHEsT  or  rna  Ritucs  o>  rax  ITuia. — Tha  dUposition  of  the  nnnQlor  li^- 
DiGnt  uUoxB  (ii«  brad  of  Ihe  miliua  lo  rulutc  frcelj  nilliin  it,  nbile  the  lower  end  of 
the  riKlliis.  bound  by  the  triangular  QbrocarLLlage  Lo  the  etyluiil  proccfli  of  tlit  ulaa, 
has  a  freedom  of  circdtaduclion  rauud  that  paint,  by  which  llie  hand  la  brought 
inta  Ihc  prone  or  supine  ponilinn.  Thus  in  proiiatien  and  eupinatiau  the  moreiQeilt 
cf  the  radius  cicacribEs  a  part  of  a  cone,  the  aiia  of  which  extends  from  the  oentro 
cf  the  head  at  the  radina  to  the  Btjioid  prooeas  of  the  aloa. 

The  El»iw  Joist. — The  lower  citremity  of  the  humerus  in  in  contact 
vitl)  the  ulna  and  radius  at  the  elbow,  and  forms  with  them  a  hinge-juiot. 
The  greater  signioid  cavity  of  the  ulna  articulates  with  the  trochlea  of  tho 
humerus,  so  as  to  admit  of  flexion  and  extenaion  only  ;  while  the  cup- 
ahaped  depression  on  the  head  of  tho  radiua  is  fitted  to  turn  (recly  on  the 
rounded  capitiilum.     These  bones  ore  united  principally  by  Ut^ral  ligameut*. 


I'lg.  ISO.— LiaiHBxra  or  tbs  Elbow -Jutiit.     J 

A,  from  the  outer  (itle  and  behinil  ;  B,  from  the  ffinl ;  C,  from  the  inner  aide  and 
lieliind.  1,  iolemil  lateral  tigament ;  2,  oxlertial  latenl ;  S,  the  middle  ctroiigpal  part 
uf  the  auterinr  lE^ampjit ;  4.  orbijrnTar  liganicot  i  ^,  poatorior,  rtprf^iurDted  as  wrinkled 
-*-  vfllatBiinn  in  cit^nalon.  In  tlwsc  ligurea  tli<?  rr>iihd  lij^Enent  and  upper  part  of 
<«MUa  meuibiaoc  are  also  repreaeated  helow  the  eJ how-joint. 


ELBOW   JOIST. 
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Tbe  internal  lattral  ligament,  compoBed  of  divorging  aud  radititing  fibres, 

III  JiviBiblo  into  an  auterioi  and  a  posterior  part.  TI113  oiiterior  part  railiutos 
from  tbe  front  of  the  iaternal  coudjloiJ  uoiiDeniw  of  the  humerus,  and  is 
inserted  iuto  the  coronoid  process,  along  the  iuoer  margin  of  the  sigmoid 
cavity.  The  posterior  piirt,  of  the  sniue  triangular  fonu,  p.'vasea  from  tbu 
under  and  back  part  of  the  condyloid  etaiDeuoe  downwards  to  the  inner 
border  of  the  oleernnon  ;  and  aome  Ghres  are  connected  with  a  smaU  tnuis- 
Terse  band  over  tbe  notch  betureon  tbe  olecrauou  and  tbe  coronoid  process. 
Tha  estcmtit  laleral  liyamnit,  intimately  connected  with  the  tendinous 
attochnieut  of  the  extensor  muscles,  in  shorter  nnd  much  narrower  than  the 
internal.  It  is  attached  superiorly  lo  the  external  condyloid  eminence  of 
the  humertu,  and  Luferiorly  becomes  blended  with  the  loinular  ligament 
of  the  radius  ;  some  of  its  hinder  fibres  are  prolonged  to  tbo  eitemal  inorgia 
of  the  uina. 

The  iiiifcrior  ligaiiient  consists  of  a  thin  sheet  of  fibres  extending  down- 
wards from  above  tbo  coronoid  pit  of  the  humerua,  and  protecting  the 
anterior  part  if  the  synovial  membrane  ;  it  is  Btronjjcst  in  its  middle  port. 

The  posttriur  tiyameni  is  comparatively  thiu 
«nd  weak,  and  consists  of  loose  and  irregular  fibres  Pig.  131. 

passing  transversely  across  the  olecranon  fossa  of  the 
humenis,  and  from  tbe  udea  of  that  fossa  to  tbo 
olecranon  procL'HS,  thtta  completing  the  capsule  of 
the  joint  beliind. 

Fig.      131. — VRRTIOAti     AjITEIUl-PllSTIRIOR    HsOTIOI     Of     Till 

Blbi)h*Ji<i!it  thbooiii  the  Ureatsk  t^irmuiD  Cavitt  0* 
TUB  Olita  AMD  iMttiEaeutivisa  Taucui-sta  auavACK  ur 
TBI  HcHEaiis,      J 

1,  cat  larfaca  of  lh«  hamems  ;  2,  that  of  the  alna  ;  3, 
jKwleriur  pari,  aod  J,  aalerior  part  of  the  iyno'ial  caiilv  of 
tbo  joint  i  5,  orlilculnr  ligament  enclosiag  tbo  tieiul  of  Lhe 
railiut ;  6,  («DLlon  of  tbe  biceps  maacie  at  lie  instrtioa  inle 
tlie  talwcotilj  ;  7,  is  at  the  lower  eod  of  tlio  lODiiil  li|;ameut. 

The  *ynovinl  membrane  extends  upwards  on  the 
humerus  so  far  as  to  lino  the  fosara  for  the  coronoid 
and  olecranon  processes,  and  is  loose  and  vaaouhir 
in  the  latter  positions.  It  is  prolonged  ronnd  the 
head  and  neck  of  the  radius,  which  it  separates  from 
the  smaller  sigmoid  oavity  and  annular  ligamenL 

MoTEBiNTS. — FlpiioQ  snd  cilcnBion  ire  the  onlj  move-nenta  which  can  tiilse  plai'O 
betwcea  the  humerus  and  ulna,  and  lbc#e  are  limited  by  the  lacking  of  tho  corii- 
noid  and  olconinon  processea  in  Iho  respective  fossie  0!  tUe  humerus  which  reecive 
them.  The  palli  of  raoLinn  is  in  a  nearly  verllml  plaue,  with  a  direction  jligblly 
ontwardii.  The  inner  lip  of  Ibc  trochlea  being  prouiincnL  below,  fonua  on  cxpanBiuii 
whieb  forrespondj  to  &o  inwnnl  ]irojeclion  of  the  coronoid  part  of  tiie  ulnar  anrfaca, 
and  iit  only  brougbt  inUi  use  in  flexion  ;  and  the  outer  lip  of  tbe  trochlea  being  everli-J 
at  the  upper  and  back  pirt,  forma  a  anrface  which  is  onlj-  in  uso  in  complete  cxtenBioii, 
and  which  then  correaponds  to  a  surface  on  Ibc  outer  aspect  of  tbo  olecranon,  which 
cornea  in  contact  with  no  other  part  of  iba  humerus.  In  flexion  snd  extenaion  lli« 
radius  moves  by  its  cup-shaped  bead  upon  ibe  capitulnm,  and  on  the  groove  belwcn 
that  process  and  lhe  trochlea,  by  a  ridgo  internal  lo  the  cup.  ll  is  moat  completely 
In  contact  with  tho  humerus  In  the  position  of  acmi-Qcxioa  and  seml-pronatiun.  In 
full  eitenKion  ami  aupinalion,  the  anleriur  margin  of  lhe  hcnd  of  the  radius  is  ba 
in  contact  with  the  Luferior  snrfaco  of  tho  capitulum.  In  full  flexion,  the  marg' 
the  head  of  tbe  ndiue  rests  against  the  pit  abave  tbe  capilulura. 
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ABTICULATIONS  OF  THE  UPPER   LIHU. 


P  THS    WBlHT-JOniT    AND    ABTICUUTIOHS    OF   TBK    HIITD,  ^ 

TiiEBASio-CAaFALARTioQi^TioN'iOrwTiBt-joiiit,  is  formed  between  the  radius 
aaJ  triangular  libro-cartilago  above,  and  the  Bcxphoid,  setni-luuiu'  and  cunei- 
form bonea  below.  The  superior  surface,  concaTO  both  trsiuveraely  aotl  from 
before  backwards,  is  subdiviJud  by  liiiear  elevntioaB  into  three  ports  currc-s- 
pouding  to  the  threo  bouea  below,  the  innermost  port  being  formed  by  tha 
fibro-cnrtilage.  The  inferior  surface,  convex  in  both  directions,  is  prolonged 
further  donro  upon  the  carpal  bones  behind  than  in  trout. 

The  iiiUrnal  laltrai  lii/ament  is  a  roundoj   cord  passing  directly  down-J 
wards  from  the  extremity  of  the  styloid  process  of  the  ulna,  to  be  attncbpd'J 
to  the  cuueiform  bone  ;  it  also  seuda  Boue  fibres   to   the   anterior  aunuL 
ligameut  and  the  pbifonn  bone. 

The  external  luteral  HijamtiU  oitendfi  from  the  styloid  process  of  tfas 
radius  to  a  rough  siirTace  on  the  outer  aide  of  the  scaphoid  bone,  some  of 
iU  fibres  being  prolonged  to  the  trapezium,  and  also  to  the  aiiterior  annular 
ligameut  of  the  wrist. 

The  (Ulterior  ligament  (radio -carpal),  brood  and  membronous,  consist* 
portly  of  fibres  which  have  a  nearly  transversa  direction,  partly  of  otheni, 
which  diverge  an  they  descend  from  the  anterior  border  of  the  radius  to  th« 
Rcaphoid,  somi-lunar,  find  cuueifona  boues  :  Bome  of  them  are  continued  to 
the  OS  maguum. 

Tha  poiteiior  ligament  extends  obliquely  downwards  and  inwards,  from 
the  extremity  of  the  radius,  to  the  posterior  suifncH  of  the  fint  row  of  the 
carpal  bones,  esiKieinlly  the  cuneiform  boue  ;  its  fibres  ore  prolonged  aome 
distance  on  the  surface  of  the  carpal  bones. 

Thu  ftfiioi^l  mcmbriiiK  is  reflected  from  the  radius  and  the  triangular 
fibrO'CortilagQ,  on  the  eurroundijig  ligaments,  and  after  lining  these,  ptuaea 
to  the  oppof  oil  surface  of  the  carpol  bones. 

Tbb  CABPiL  AuncinjiTioNa. — The  bones  of  the  carpus,  the  pisifonn 
excepted,  are  so  arranged  in  two  rows,  th.it  while  only  slight  movomout  can 
take  phice  between  tbe  members  of  each  row,  a  considerable  amount  of 
movanient  is  possible  between  the  two  rowH.  Tha  surtace  presented  bjr  the 
first  row  to  the  second  is  concave  both  tronaversely  and  from  before  back- 
wards in  the  greater  part  of  its  extent,  but  at  its  outer  aide  it  is  bounded  by 
the  convex  part  of  the  scaphoid  bone.  The  opposing  surface  of  the  second 
row  is  concavo-convex  from  without  inwards,  the  concavity  being  formed  hj 
the  trapezium  and  trapezoid,  the  convexity  by  the  os  mognum  and  unciform 
bone. 

The  two  rnirs  of  carpal  bouea  ars  united  by  dorsal,  pnlmar,  and  lateral 
ligaments.  The  latfrtU  li^amcnU  are  placed  one  at  the  rodiul,  the  other  at 
the  ulnar  l:iorder  of  the  cur[>UB  ;  the  former  connects  tbe  scaphoid  bone  with 
the  trapezium,  the  latter  the  cuneiform  with  the  unciform.  The  liurnal 
liijanicTiti  consist  of  fibrea  passing  in  various  dircclious  ;  the  jialjniir  lUjam<ttl» 
are  chielly  composed  of  fibres  converging  towards  the  os  magnum. 

The  ftoiif.s  <J  the  Jirat  roie,  the  piaiform  bone  excepted,  are  united  by  inter- 
osseous, and  by  dorsal  and  palmar  ligaments.  The  iitltr-osteouji  ligaments, 
placed  on  the  sides  of  the  semi-lunar  bone  on  a  level  with  its  BUperior  sur^ 
face,  connect  it  with  the  scaphoid  .ind  cuneiform  bones,  thus  completing  the 
inferior  wall  of  the  radio-carpal  Joint.  The  donal  and  palmar  ligaments, 
each  two  in  number,  extend  transversely  on  the  dorsal  and  pnlmar  surfnces 
[from  the  scaphoid  bono  to  the  semi-lunar,  and  from  the  somi-lunur  to  the 
'  'n.ueiforui 


\ 


d 


CARPAL  ARTIOL'LATIOXa 
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The  6(Miej  0/  tht  atetmi  rmi'  are  cooaectoil  by  similar  menus.  The  dorml 
and  palmar  ligament*,  each  three  in  numlwr,  pwvi  tranuvenielj  between  the 
contiguoUH   bones.      The   inter-osseoua   liganioiits  are   (jonorally  three   (but 

Pig.  132. 


Pig.  132,  A. — BoRSM.  vaw  ur  nm  deipik  Liainvre  or  tdi  WniBT-Jotxt,  utc  or 
IDB  CiBPni.  JJII-  CxaPO-MnTioiBP.iL  AnTI0UUTiO!(3(iifler  Araulil).      ^ 

I,  lower  pnrl  of  tiio  ulna  ;  2,  citfrnnl  IntemI  lisanitiit  or  tlie  vritt-JDint ;  3,  iotemal ; 
Dtar  it,  deHciMidiiig  oMiquf^I;  to  6.  fruiu  the  radiiia,  the  dor^l  rj^lio-mqial  lij^nmcot ;  4 
to  5j  tnnEBVcrtQ  Joraa]  li^anionts  "!  the  first  t»w  :  4,  la  od  the  scapltoid  ;  5,  on  tbn  »■□[- 
louar  bone  ;  i),  ciineifoim  bon?,  with  tba  ottachtnent  of  tba  dorsal  radio- carpal  ligainunt; 
7,  traprtluni ;  8.  trapeanid  ;  9,  oa  iDaganui ;  tO,  oiidrocin  ;  11  to  15,  firat  to  5llh 
metacarpal  bouce;  7  l<>  8,  S  l<j  9,  and  9  to  10,  traasTfrse  dorsal  li^rnnivDta  of  tbeeccoml  row 
of  carpal  boaea  ;  -1  to  B,  -1  to  0^  5  to  ft,  and  othera.  doraaJ  ligiinicnta  bvtwtjea  tbe  flrat 
aad  acrond  row  ;  8  to  12,  if  to  1.4,  and  otiier*.  dor^l  ligaments  from  tbfl  second  mw  to 
tbe  nietaiuLr|iiil  Wee  *,  In^tweca  tiie  metacarpal  Loiiu,  ffoia  11  to  19,  Iho  dorsal  inter- 
laotacarpal  litfamuotn. 

Pig.  132,   B.— Pjii.x.111  TiiT  or  raa  liamswiB  or  Tss  Wnm-JoiiiT,  no  or  tui 
Carpal  asd  Cikpu-Mktioarpil  Aiitioui-atioiib.     4 

The  anlerlor  TTLdio'carpal  li;.<niikeLit  hits  been  renioTeil  ;  1,  aoteri^hr  ligament  oF  the  lower 
radio-tilnar  articulntica  ;  2,  uluraat,  and  S.  internal  laliinil  ligoioent  oSihe  wrist-Joiat; 
4,  H:aj>liaid  Uioe  ;  5.  aomiluiiar ;  S,  cuncirorrn  ;  7.  piHirorni,  witli  the  leudi>ii  of  flexor 
carjti  uluaria  altjurhed  ;  4  to  5,  and  5  to  >.i,  palmar  tmuavarBrf  li)|(arnttila  of  tho  first  row  ; 
b,  external  laU'ral  ligament  betwe<i'a  tbe  lir&t  and  aecand  row  of  cari'al  boncH ;  9,  Irap^^iuni 
|thEtraj*i!uid  in  not  niimbcrcJ);  10,  o«  magnum  ;  II,  hooked  prticosa of  Ibc  unciform  bone  ; 
II  to  10,  10  ta  II.  and  othcn,  traaaverae  [uilinnr  llgatnenU  of  the  second  row  J  1  to  in, 
and  ti  to  10,  Home  of  tbe  |iulmar  Ijgamenta  aniting  tho  tvto  roWK,  coaiorging  on  tbe  od 
magnam  ;  7  to  11,  liganu^ut  from  the  piaiform  bone  to  tbe  nnctform  proceaa  ;  7  to  1'!,  lij^a- 
iqent  frnm  tba  [li^ifnrni  tn  Iho  fifth  metacarpal  bone ;  12,  eitcrnal  ligament  of  tbe  first 
carp.1- metacarpal  nrtiruliitlnn,  the  interna!  of  wbidi  ia  alio  shown  ;  13.  If,  15,  Ifl.  the 
priiilmal  rndo  nf  th;  iieciii<l  to  th>^  liftli  mctacnriial  boni<e,  nn  which  tbe  palmar  traUEieru.-. 
and  ua  tbroo  of  tbum,  a  F«t  gf  piao- metacarpal  ligamcnta  are  abowu. 

flometimes  only  two)  in  number,  a  strong  ligament  being  placed  between  the 
oa  m.igiium  and  unciform  bone^,  another  between  tbe  tni[)e7oid  and 
trapeaiim,  and  a  ali-nder  ligament  between  the  os  mngnum  nnd  trapezoid. 
A  gmull  iutur-ofseoua  li^ment  is  alao  Hometimes  foimd  between  the  os 
magnum  and  the  acaphoid,     (Fig.  133-) 
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AHTICULATIONS  OF  THE  UPPEB  I.IMH. 


The  ji/nocial  earity  of  the  oarpaJ  articulations  is  extunsive  mid  com plicn toil. 
Pngsiug  bBtween  the  two  rows  of  carpal  bonea,  it  sends  libeiviso  two  processes 
between  the  Uireo  bonea  of  tbe  first  row,  and  three  between  the  four  bones 
of  the  second.  It  is  rnrther  continued  downwards  into  the  four  lower  carpo- 
metacaipid  nud  ihrpe  intcrmetncarpal  articulatious  of  Ihe  ulnnr  side.  In  boido 
rare  casBB  there  la  continuity  with  the  synovial  meiubrane  of  the  wrist-joint, 
by  dufioiency  of  one  of  the  intorossoons  ligruuents  hetweuo  tbe  carpal  boDM. 


Fig.  133. 


Pig.  133.— Teubbyersb  Stciios  oftmSrso- 
Mjb  Cavities   or   teih    iKriniijR    Raujo- 

ULHtK,   KlMO-ClKPXL,     InTSR-CAnriL,    tKD 

ClAPa-UKTAURTAL  A  BIICDLlTIOia.        { 

1,  fiiinld  to  tli«  tri&n;:ultir  fllim-CBrtllsge 
below  the  ulniv  ;  2.  ]ilsced  on  the  ulna,  poinla 
to  Ibn  cHVilj  of  tliL'  aad^ir^rm  HynoviAl  n»fni< 
braijQ  ;  3,  extcmAl  lateral,  Hnil  4,  iaU'rnal 
lalenj  ligiiiueBt,anii  Lelwwn  Ihem  the  sjnii'ijil 
csvit;  of  tlie  wrist  i  6,  acaiibaii)  l>jne  ;  0,  »inii- 
luDar ;  7,  toneiforin ;  S,  S,  upper  portinn, 
and  8',  6',  loWEr  pcii-tiun  ofthe  gcnvrnl  tjuovlal 
CflfUj  of  tha  intermrpAl  and  cArpo-uivtA- 
carpal  articulati'iDa ;  batwcin  6  and  fl,  oiid  S 
and  7,  Uie  iDUroawous  ligaments  am  »een  Hpa- 
raling  tha  carpnl  arU'cubr  cnvltj  frcm  tbe  wHst- 
juiut  i  bEtwecD  llie  luot  cnrpal  bODCs  ot  tbe 
lower  row,  and  Itetwoea  tbe  magauct  anil 
Bi3Lpbo]d  tba  iatdroFiieoqi  ligameut^  are  also 
Bbiwii ;  theup[ierdivi»ionof  ibe  synotial  ntily 
osuimuiiicatn  with  the  luiver  between  10  aud 
1 1,  and  between  1 1  and  \i  -,  r  ,  marks  oae  of 
the  tfarve  interoBseoae  mclacarpal  ligamcnU  ; 
&^  se^iaratfi  BruoFJal  cavity  of  tbe  first  earjio- 
melacarpnl  articulatJon  ;  13,  fint,  and  14,  tifih.  nictaairpal  bone. 

Note.  It  ie  to  be  obicrved  tbal  in  thin  Sgiire,  aud  in  olbera  of  n  like  kind  wbicb 
rr^ireKUt  the  jcriut  cnvitic^  tlie  while  oc  Wooi  liiiea  imlicating  the  );ai>vial  menibrama 
are.  for  tbe  sake  of  eteameae,  gCDCrally  repre^iited  as  pssfling  over  Ibe  surfAees  of  Ibe 
articular  caililageB,  nllbunitb  thia  ia  not  tbe  ease  ia  oalure.  Tbeaa  lines  thetrf»h^  most 
be  btld  lo  ropteacnl  merely  tbe  whule  oontiuuity  of  the  articular,  or,  as  tbej  are  oltsQ 
called,  tha  synovial  surfaces. 

The  piiiform  bone  is  articlilatod  by  a  fibrous  capsule  and  synovinl  mem- 
briiuc  with  the  cunGiform  bone,  tnferiorly  it  is  uniteil  by  two  etrong  liga- 
niBUta  with  the  unciform  and  fifth  laetacarpnl  houea,  and  is  sometimes  also 
connected  with  other  metacar[Mil  bouBa  ;  superiorly  it  receives  the  tendon 
of  the  fluior  carpi  uliiaris  iiiOEclti.  Tbo  synovial  membrane  is  usually  dintiuct, 
but  sometimes  communicates  with  that  of  tho  radio-carpid  nrticuktion. 

The  auUHor  iiniitilar  Unameitl  of  tbo  wrist  ia  a  Btrnug  and  thick  bftnd, 
which  extends  from  the  prominences  nindo  by  tbo  trapezium  and  scaphoid 
bouu  on  the  railial  side  of  the  c:irpun,  directly  across  to  the  piiiifonn  bono 
and  unciform  proce»i,  and  converts  the  trnnsveise  arch  of  tho  carjius  into 
a  ring  through  which  the  flexor  tendons  of  the  digits  pass  into  the  hand. 

Tbo  jrojfFrior  niiiin?ur  Hfiamcnt,  placed  at  the  back  of  the  wriat,  is  only 
ft  thickened  part  of  the  aponeurosis  of  the  forearm.  It  extends  from  tho 
lower  part  of  tho  radius,  at  its  outer  border,  to  the  inner  part  of  the  ounej- 
form  and  pisiform  bones,  and  serves  to  bind  down  the  extensor  tendons. 

OOHKECnON    OF    TUB    UBTIOARPAL    BONK9    WtTH    TBH   OABPDH,    A»II    WITH 

EACH    0TB  EB. 

The  fdiir  inntr  melacnrpal  hotifi  aro  bound  togothor  at  tbeir  distal  eitnv 
mities  bf  thin  fibres  paasiug  between  them,  and  constituting  on  their  palmu 
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up«ct,  the  Iramueric  ll^amtnt  At  their  prciiim^  eitTomUies  thoy  are 
uiiiM'l  to  one  another  aii<J  to  tho  carpal  boiies  in  orticulutions,  the  oommoii 
sjnorial  liuiug  oF  which  is  derived  from  thkt  of  the  carpal  joint.  In  tliese 
articuktioUB  the  four  metacarpal  bouea  are  bound  together  by  three  dornd, 
ttnd  three  palmar,  and  by  strong  inttroggcous  ligamenta.  Iliere  ore  also 
di/rscU  L'gameuts  uniting  these  metacarpal  boueewith  the  carptte,  each  having 
tnro  such  ligaments  except  the  fifth.  Thus  to  the  secouil,  or  that  of  the  fore- 
finger, a  thin  fasuiculuH  of  fibres  pajses  from  the  trapuKiiim,  and  anotbur 
from  the  tiapezoid  bono  ;  the  third  receives  one  from  tbu  trapcEoid,  and 
from  the  OB  magnum  ;  the  fourth  from  the  os  magnum  and  also  from  the 
uncifonn  ;  but  the  fifth  is  connected  with  the  unciform  oulj*.  The  inilmar 
ligaments  are  not  no  well  defined  ;  there  la  a  aingle  bund  to  each  booe, 
except  that  of  the  little  finger.  There  is  likewise  au  interosaeous  band  in 
one  part  of  the  carpo-metacarpol  articulation,  connecting  the  lower  and 
contiguoui  angles  of  tho  oh  magnum  aud  unciform  to  the  adjacent  angle  of 
the  third  metacarpal  bone,  Thia  ligament  ia  usually  surrounded  by  a  port 
of  the  goDoml  syuovial  membrane,  but  Bomotimos  it  soparatea  the  cavity  be- 
tween the  midiorm  and  two  inner  metacarpal  bones  from  the  rest  of  the  joint. 
The  ^lat  metacarpal  hone  is  uucounect«d  with  the  others,  and  ia  articu- 
lated with  the  trapezium  by  an  extern-M  and  internal  ligament,  a  capnulor 
investmeut,  and  a  distinct  Bynoviol  membrane. 

ABTicnu,Tioiia  OF  THB  1IEU0ASF.1.L  BOKBS  WITH  THB  PBi'LAxaKB,  AND  or 

TBB    PHALANOSa    WITH    XACa    OTUEB. 


Pig.  184. 


The  rounded  head  of  eoch  of  the  last 
four  metacarpal  bones,  being  received  into 
the  slight  concavity  in  the  extremity  of 
the  first  phnlani,  is  maintained  in  its 
position  by  two  lateral  ligamentfl,  an  an- 
terior ligament,  and  a  synovial  mem- 
brane. 

The  lateral  ligament*  consist  of  dense 
aud  thick  fasciculi  of  fibres,  placed  one  at 
each  aide  of  the  joint  ;  thoy  are  attached 
each  by  one  extremity  to  the  aide  of  the 

Pig.  134.  — GKBEBiL  V1»W  OT  TFIE     AbTICOUTIOM 
OS  THE  WlUST  AND  DaND  7B0H   BirOllE.       J 

1,  lower  part  of  the  iut4]roaBGous  membrane  ;  2, 
anJfroDi  tbat  point  across  tlieloweronJ  of  thanLJias, 
tlie  juilntar  nulio-carpaJ  ligamenU  ;  3,  scKipliciid 
bone;  t,  piiiform  ;  6,  trspeiium;  6,  nncifurm  ;  7,  db 
niagDUtD,  with  molt  of  llic  dee|jer  li^nmiiiita  aniling 
tbeu  bnms  ;  I,  first  iDGUicBrpo-|:<hilnni;!eftl  artieu- 
latioB  vith  ita  mCemal  Interal  llgaraent ;  II  l<i  V, 
transverse  metacarpal  ligament :  in  the  ncveral 
phalaD^cal  articulation!  the  lateral  ligaments  ace 
■howa ;  in  the  Qrat  the  external  on);  ia  Tiaible. 


metacarpal  bone,  and  by  the  other  to  the 
anterior  ligament  and  the  contiguous  ex- 
tremity of  the  phalanx.  The  direction  of 
the  fibres  is  downwards  and  forwards. 

The  anlfrior   or  (inlmiir  (i'jnmcni  or  rather  Jift TO iw   plate,    occupies   the 
interval  between  the  lateral  ligaments  ou  the  palmar  aspect  of  aOich  joint  ;  it 
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u  a  thick  nnd  ilense  fibro-cartilaginous  struoturo,   wliich  is  Grmlj  united   to 
the  firel  pbalangeal  bono,  and  but  loosely  oiihorFut  to  Uio  motncarpal.     It  is 
eontiuuoua   at   aaoh  side  with   the  lateral  ligainont,  so 
Fig.  135.  that  the   throB   form   ono  undivided   atnioture   wliioh 

coren  the  joint,  eioept  on  tbo  doraal  asimct.  It> 
palnUkT  snrfuco  ia  grooved  for  the  flexor  tendoD,  whose 
Hheatb  is  counoctad  to  it  at  each  ude  ;  the  other  sur- 
face, looking  to  the  interior  of  Uio  joint,  is  lined  by  tho 
syaoTtuI  menibraae,  and  BUpporta  the  bead  of  the 
metacarpal  bone.  In  the  joiat  of  the  thamb  there 
are  two  Sisamoid  bones,  one  situated  at  each  aide,  which 
are  connected  with  its  ligamentA 

Fig.  13S.— Ij]»orTcwc*i.  AnTimo-PoaTiMoa  SicTio'i  raK^mia 

THE  LOITCR  I'JDT  OP  THE  RlJia'a,  TUB  (.'iHI'I-'a,  SEHILliKlIt 
BODR.  O9  UaOIUII,  MliTACAni>ll.  DuSE,  AKD  HUILOUU*  0» 
TBI  MlM>I.S  PlHDEn,    TU    SHOW  TSE  SHITI  lir  T8R    .\BriCIIMK 

SnnrjiCEa  a»i>  Sthovul  CATinui  betwbeh  these  st«E»i. 
BunKS,      1 

I,  synovial  cdntj  Df  the  wriat-jniot;  3,  iatenarpal  uvit;  ;  1, 
lurpO'itietaoLqiiil  rovity ;  4,  mstaearpo-pbaJanggitl  caritj ;  G 
>aJ  Q,  pbsUngciLl  entities;  4',  6',  aod  6',  the  palmitr  fihrn- 
CHrtilsgiaoiia  plnlcs  vbicli  are  alticbeil  to  the  base  of  the  UTsntl 
phalanges  ;  7,  indicsUt  the  plaiw  of  Ibe  teadnns  of  (he  long 
flexur  tDnadcA ;  8,  s  ImnaTerae  vcdiua  of  tho  aoMricir  honnlar 
ligBDient ;  9  aiid  10,  tmneiFrK  relinafohv  or  TS^iniil  liguineula 
ef  the  Bcior  teodgDs  on  the  first  and  leoaad  jilkklaDgei. 

A  synovial  membrane  ia  present  in  each  jobt,  and 

invosta  the  surface  of  the  ligaments  vrhloh  connect  the 

bonoa. 

The  phidang(t  are  nriUitlahd  vAih  ont  anofher,  on 

the  same  plan  na  that  which  obtaios  in  the  articulatious 

between  the  basea  of  the  proximal  phalanges  with  the 

motAcorpal  bonea. 
HoTuiBXTB  01  TB*  Wrist  aud  Fisuans. — In  lbs  nidio-carpal  and  CQmmOQ  caipal 
articnlatioiui,  there  is  allowed  noL  onlf  flexion  and  eitenBlon.  but  a  cettalo  amount  ol 
lateral  bcBiiiui;.  The  superior  articular  Burfiuvi  <tt  botb  ranges  of  carpal  bones  being 
prolonged  furllier  on  the  ilor*ul  than  on  die  palmur  aspect,  ovcr<;x tension  ia  allowed 
in  both  joints  to  »onie  ilegr«.  In  nvcr-cxtenaion  the  oppoiing  surfaces  are  most  per- 
fttcll)'  adapted  In  eath  other ;  in  flexion,  ihey  are  Icn^t  so.  The  kind  of  movetnenl 
«hii:h  is  allowed  between  ibevarjisl  and  metacnrpal  bonea  in  beat  llln«tr>led  by  plaeiixi; 
the  hand  In  such  a  paction  Ibat  the  weiirbl  of  (be  body  is  reeled  upon  the  open 
palm.  The  inetac3r;ial  mngc.irhieb  nnturall)'  is  cnneare  tnnards  Ibe  palm,  is  Halleiied; 
and  the  nielai-arfial,  InlvroEseoiiK.  anil  palmar  ligameiiU  are  thui  tightened,  while  a 
Hligbt  separation  of  the  oppOBCil  eurfiiees  of  ihe  bone*  takes  place  :  "o  also  the  palmar 
cnrpo-mclaoiu-pal  llgomcnlj  are  liglilened,  and  botb  palmar  and  inleroueoua  liga- 
ments of  the  second  range  of  carpal  bones.  Tbo  convex  part  of  the  Da  magnum  and 
unciform  bono,  fitted  In  those  cireumalancca  into  the  con-arily  of  the  first  range,  iii  a 
little  wider  than  the  pnit  usunlly  in  eoutael  ii-itli  it ;  and  thus,  while  the  bancs  of  the 
second  range  are  separated  from  the  dintal  eido,  ihosc  of  the  first  range  are  pressed 
still  more  Beparalo  from  Ibc  palmar  atpeet,  and  their  intcroKiooas  ligaments  are 
put  npon  the  streleh.  The  whole  arrangement  secures  elasticity.  The  fourth 
and  fifth  metacarpul  bonea,  being  mqre  muveabto  at  tbcir  carpal  arliculntlon  than 
the  itccond  and  third,  bend  funrnrd  rary  diitiaetly  in  shutting  the  hand,  ihea 
rendering  the  palm  moie  hollow,  and  bringing  the  tips  nf  Ihe  fingers  more  closelj 
together:  the  niotemont  h  one  of  ensptatiim.  At  the  plinlaiigeal  arliculalions  the 
odI}'  moiemont  allowed  is  thai  of  flexion  and  extcnBion,  and  ovet-esleiuiou  is  pi«- 
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i^nloil  \ij  tho  lignmeDlous  Ktruirlarca  in  front  of  the  joints.  At  the  mctacarpo- 
pMan^cal  nrticulaliuiiB  tliurs  U  nitowod,  la  ndtlition,  n  movDment  of  abdactiao  und 
uddu<?tion,  liul  tUiLt  cliicSy  in  the  citendud  pD«llion.  la  the  nrtioulaljou  of  the  meUi- 
larpal  bine  of  iho  thumb  with  tho  Irapeiiiim  evniy  movement  is  ulloired  except 
roULtion,  wbieb  it  prevoated  bj'  tho  ahspo  of  the  articalu'  eiirfaccB. 

ARTICULATIONS  OF  THE  PELYIS, 
ABn(TUT,4TfOs  OP  THE  Pelvis  with  the  last  LtridBAii  Yebtbbsa. — Tlia 

Qfth  lumbar  U  nniteJ  to  the  first  sikcr^J  vertebm  by  anterior  and  posterior 
lijpitiioata  of  the  body,  ligameiita  aubflava  of  the  arcli  and  iuterapinous 
Ugatnents,  and  by  an  intervertebral  plate,  all  of  which  are  Bimilar  to  thona 
betireeu  the  vertebra  above.  It  ia  also  attached  to  the  pelvis  by  two  other 
lignnieiita,  as  follows  : — 

Tho  tacro-utritbral  ligamtnt  extends  obliquely  from  tho  tip  of  the  trana- 
vorae  process  of  the  last  lumbar  vertebra  dowuwiirds  to  the  depressed  lateral 
part  of  the  base  of  the  sacrum  ;  its  form  is  triangiiliir,  and  its  dbres  diverge 
as  they  descend,  some  of  thorn  joining  the  anterior  sncro-ili;ia  U^ament. 

The  ilio4iimlHir  liynmruf  is  eitended  horizontally  between  the  anoimit  of 
the  tninsvurso  process  of  tho  last  lumbar  Terteliira  and  the  itiao  crcat  of  the 
inuoiuiiiate  lioiie  ;  it  is  inserted  into  ths  latter  at  the  bnck  part  of  the  iliac 
fossa,  whoru  it*  fibres  expand  someohat,  so  as  to  give  it  a  triangular  form. 

Akticulatiun  of  tmk  SAcnfM  and  Cooei-K,  and  op  the  Pieces  op  the 
Cocovx. — These  articulations  are  effected  by  an  anterior  ligament,  cousisting 
of  irregular  fibres  placed  in  front  of  tho  bones,  a  prolongation  of  the 
anterior  common  ligament  of  tho  vertebne  ;  by  a  posterior  iignvv^nt  more 
strongly  marked,  composed  of  fibres  which  descend  upon  the  bones  of  the 
Doccyx  from  the  margin  of  the  inferior  orifice  of  the  sacral  canal  ;  and  by 
iniervtrttiiral  disc*  between  tho  contiguona  surfaces  of  the  bones. 

A  BynoTial  mcubraiie  has  bizcn  staled  by  Cnivdlhier  ("Analnmle  descriptiTc," 
torn.  i.  p.  3SiJ.  Paria,  1834),  to  bo  present  in  ibose  caaea  in  whii'h  the  coci'ji  Is  freely 
moveable.  This  is  in  tonrormUj  Kith  the  rante  remit  ob^iralionH  of  Lusohka  on 
the  Dthvr  Ltitcrrorlcbnil  disrs.  In  tho  male,  after  middle  life,  tlic  union  bctircun  Uio 
sacrum  and  cqcafi.  nud  that  iKtweea  tho  pieces  of  the  latter,  ia  luuiall)'  iis«ilia  In 
the  female  this  change  docs  nut  );cneral1)'  occur  till  a  more  adcaaccd  age;  Ibo 
pieces  of  tho  coccyx  uniting  one  to  another  in  the  Brat  place,  and  tlic  joint  between 
the  lacrum  and  coccyi  not  ossifjing  till  old  age.  Tho  mobility  SMms  la  increaaa 
dnring  ptcguancj. 

The  sAORO-n-IAO  ABTtcrLAiiON,  often  named  the  mtro-iVmc  tymph'jm,  or 
tynchu'ldrosil,  li  formod  between  the  adjacent  portions  of  the  saomin  and 
iUum,  the  auricular  surfaces  of  which  are  coated  with  cartilage,  and  the 
remniniiig  parts  are  uiiitud  by  strong  ligaments  (see  fig.  X39). 

The  auricular  cartilaginous  pinto  unites  the  bones  with  groat  firmness. 
When  the  ihum  and  sacrum  are  forcibly  torn  asunder,  tluH  plate  usually 
separates  into  two  layers,  one  of  which  adheres  to  the  surface  of  each  bono. 
In  Bome  instances  a  small  cavity  naturally  exists  between  those  two  plates 
of  cartilage.  Even  when  separated  in  part,  however,  those  plates  are  very 
closely  opplicd,  and  admit  only  a  limiteil  amount  of  movement.  They  are 
then  sometimes  slightly  united  by  delicate  tissue,  and  in  oilvancod  life,  small 
spaces  containing  yiairy  fluid  are  Uable  to  be  formed  between  tliom.  The 
cavity  of  this  articulation  becomes  more  apparent,  and  tho  ligamonta  some- 
what looser  before  parturition. 

The  jjDs/triur  sacro-illae  Ivjamtnt,  much  the  thicker,  consists  of  a.  large 
number  of  strong  irregidar  fibres  extending  across  the  interval  liotween  the 
posturior  rough  portion  of  the  lateral  aurfuce  of  the  aucrum  and  that  part  of 
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the  ilium  which  projeots  boyond  the  doiBum  of  the  Baerum.  A  saperficU! 
banJ  exlouding  dowmrnrda  from  the  posterior  finperior  ilLic  epine  ta  the 
thirJ  or  fourth  piece  of  the  saoruai,  in  a  directioa  differout  (rom  the  other 
fibres,  is  dUtiiiguiahed  ns  the  oUiqvt  mcro-Uiae  lijamenl. 

The  anterior  sacro-itiac   liyameiii  couaists  of  tjiin  irregwiar  fibres  passing 
betvreen  tho  sacrum  and  oa  inmominatuiu  on  their  pelvic  eurfaoos. 

Fig.  136. 


Fig,  ISa.— ABTimLiTioHB  or  ta*  Fcltm  iKO  Hip-Joutt,  ibbb  tkoh  bitobb,     Th» 

IHTIBTOR     Kll'     or     TQI     ClFSDLlH     LldlHElIT     OF     lUS     LKFt     Hir^JolKT     HAS     tIKtl 
BIKUVED.   iSD  ttlK  PeIUK  ROUTEU  UDTWARDS.       J 

1.  !,  KQterinr  common  ligurDent  or  the  bodies  of  the  Tertebra  puslng  doim  over  llie 
two  loKiMt  lomlac  y.'rtelira  to  Ihc  fronl  of  tbe  sacrum  nnJ  coocjx  ;  'J,  Qio-luaib4r  lig»- 
rntnt  ;  S,  sot^tiur  mcro-iliu  ligmoent ;  between  2  ami  3,  on  the  Hfht  side,  the  laera- 
Tertabral  limiucot  is  ibova,  but  not  with  aufficif^nt  iHstinetoea  *  4,  iilnoed  id  tba  gnkt 
Ktom-iciittiii  foramen,  iioiots  to  tho  lener  sscro-Mlatic  ligBmcnt ;  5,  >  portion  of  Ike  grokt 
scintic  ligament ;  6,  the  Aatorior  ligament  of  the  Bytophjjii  |>DbiB  ;  7,  tbe  obltmUir  nkcsn- 
brAaeorligarnvnt ;  3,  tbo  capiaular  ligament  oftbu  right  hip-j'UDt :  tbefi^ur^iH  placed  qd  Its 
ilio-remonl  band  ;  9,  the  upper  part  of  t)ie  diviilcd  capsular  ligament  of  the  lelt  bip- 
Juint  near  the  place  of  its  attaehmeot  to  tho  border  of  tbe  acetahulam  ;  10,  pimced  on  the 
oc  |iubU  of  the  left  eIJo  above  the  tranaTeru  ligamcul  of  tho  arelabalsr  notch,  Tba 
bead  of  the  femnr  ia  wilbdrawD  partiall;  tnat  the  socket,  >o  u  to  show  the  loond 
ligament  ilretcbed  from  tbe  tnuuvens  ligamenL 

Thb  sicno-sciATTO  LiOAsiBRTR. — Tho  positrior,  oi  great  socro-tdaUc  liffo- 
nifiif,  eloDgatcd,  broad,  and  trinngular,  is  placed  at  the  inferior  nnd  poste- 
rior part  of  the  polvb,  whose  lower  aperture  it  na&lBta  in  cloeiiig.  Its  baae 
or  broader  part  is  ottachod  to  the  postoro- inferior  iliao  spiuo  and  to  ths 
aide  of  the  aacrnm  and  coccyx  ;  vrhilst  its  othur  extremity  is  fiicd  along  the 
inner  surface  of  the  ischLil  tulwroaity,  where  it  expands  Eomowhat  iind 
sends  upwards  and  forwards  along  the  margin  of  tlic  ischial  ramus  a,  fold- 
fonn  process,  the  Irarder  of  which  ia  oontinuoua  with  tho  obturator  fuda, 
fonuing  the  inferior  attiichnient  of  that  struotnre. 

Tho  anierior,  or  smntl  sacro-ieialic  lujamciit,  much  shorter  and  thinner 
than  the  ptceoding  one,  in  front  nf  which  it  lieg,  ia  attached  by  ita  base 
Co  (he  aida  ol  the  sacrum  and   oocoyx,  where  it)  fibres  are  blended  with 
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tLoRe  of  the  great  ligamont ;  and,  by  ita  upex,  to  the  ■pine  of  tlie  ucbium, 
It»  ftinu  is  triungular,  and  the  dirootiou  of  ita  fibraa  is  forwords  and  ontwarda. 


Fig,    137.— IlJOAHEKTS   at    THK    FlLVia    jUID    ITtF-JoiKT,     A9   mK»    tHOM   BEHm    IS    TUB 
•  EHECt  4TTITL'La  Or  TUK  BoDT,   FRDM  i  FeIULI  BCIUEat.        J 

1,  ilio-lniohar  ligamcut:  abo™  it  tlie  Inst  lombBr  inlflrt™iBTer>e  ligament;  2,  poalerior 
■acro.itiu'  lieamenU.  tliD  aboit  and  tbc  oblique;  3,  grral  aucro-uiatic  li^nicnt ;  t.  alUch* 
IDent  uf  lljG  Icsur  uum-sciBtic  JiguneDt  to  Lbe  sfibnUB  iiroctu  ;  G,  oUnnttor  mDmljrana 
OT  tigamnut ;  6,  poelerior  ligEmcnt  of  aymphysia  jiaUs  ;  T,  7,  ooDtinuBtioD  of  (uprupinaoi 
ligatnenU  from  the  luwer  lambar  TOrtebne  over  tiie  Bocrol  HpLntu ;  8,  truDaTer^e  proceKH  of 
lojat  luiDbar  Teiiflbrib,  to  which  froiD  above  i&  HtD  liuM^nJing  tbt.>  latt  IntcrLraDflTf^TAe 
ligimunt,  and  from  belar  uixaiiini  tbe  Mcro-Tertehral  liginicol ;  9,  poilcriur  lurfa^e  of 
tbv  lapsDlar  ligament  uf  tlie  bip-j>>iDt.  Tb«  poilenur  Ugaoiaiita  pualug  betveeu  tha 
ncram  aDil  wccyi  are  also  |>BrLuillj  ehown. 

Foramina.  Between  the  upper  borJer  of  the  great  Mcro-aciatic  liga- 
meet  and  the  iiiuoiniiJfita  bone  is  a  large  spnue  subdivided  by  the  sniidl 
ucro-iciatic  ligauieut.  The  [Mirt  which  lies  above  thif  iigament  is  a  large 
oval  opening,  named  the  yrcal  lacroicialie  foranieit.  It  transmits  the  pyri- 
funn  muscle,  the  great  sciatic  nerve,  and  the  gluteal  and  iecbiatic  ve^sula 
and  nerves.  The  part  between  the  greater  and  !es.'ef  aacro-aciiitic  liga- 
ments, much  smaller  iu  etna,  and  bounded  iu  front  by  the  smooth  surface 
between  the  spine  and  tubeiv)siLy  of  the  ischium,  is  the  imull  mtcro-sciatie 
/oranun,  through  which  pasa  the  obturator  iateruus  muscle  luid  the  internal 
padic  vessels  and  nerve. 

The  ruBic  abticclation,  or  t\)mphyfU  pvhU,  in  tbe  connection  of  the  pabio 
banaa  in  front,  and  is  effected  by  Qbro^cartilngiDous  plates  and  ligamcntt. 
Tho  adjacent  surfaces  of  bone  are  each  coated  with  cartilage,  and  to  this  is 
attached  the  ffbro-cartiloge  which  unitea  them.  The  fibro-eartilagt  is  thicker 
and  ativDngcr  in  front  than  behind,  and  generally  contolua  a  synovial  cavity 
towards  the  baok  port  of  the  joint.  The  ligaments  are  named  anterior, 
poiUrior,  $vpiTwr,  and  inftiiur.  The  anterior  pubic  ligament  conaiata 
of  inegnlar  Gbrex  poasing  obliquely  across  from  bone  to  lioiic  in  front  of  tbe 
gymphysii.     The  superioT  and  posleriur  ligaments  consist  of  only  a  few  6breb 
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tho  ilium  which  projects  boyoiid  the  doraum  of  tho  Hftcrum.  A  anporficisl 
baud  ettuiidiiig  dowuvrarda  fioni  the  poaterior  superior  iliac  spiae  to  tha 
third  or  fourth  piece  of  the  ancruta,  in  a  direotiou  different  from  tho  other 
fibres,  ia  distiiiguiahed  ns  the  oblique  satro-iliae  liyamctd. 

The  anterior  larra-Uiac  lignmeiU  coiiaists  of  thin  irregular  fibres  passing 
between  tho  sacrum  and  os  innominatum  on  their  pelvic  surfsiees. 

Fig.  136. 


Fig,   13S. — AnTiCDLiiiosB  of  thb  Fbltis  iND  Hip-Joitn,   bbeh  trok  Btrom.     Tb« 

ANTBIIDK     QlLr     or     THE     CAPaDLAH     LiUlUEMT     DP     TUE     LCPT     HlP-JoiXr    nia    BEESI 
ftlMOVID,   iSa  THX  FEKUn  noTATEIl  OUTWiKUB.        { 

1,  1,  aQterJor  aommon  ligaineDt  of  tlie  Ixidirs  of  the  vcrtebrso  punng  dovn  over  Ute 
two  lowest  lotuliftr  rtrtcbra;  to  tbe  front  of  the  eacrum  snU  eoccyi ;  ^,  Uio-lmnljar  ]ig%- 
mcnl  ;  3,  anlcrior  aiicro-iliiic  ligament ;  belnreii  2  and  3,  on  the  right  aide,  the  aacro- 
Tert«brHl  Umioetit  is  thovn,  bat  not  with  eiiffioiot]t  tlUlinctneu ;  4,  |>tm^-(l  in  llie  grrat 
■acco-ai^intiu  fornmeo,  poiota  to  tbe  letscr  Baoro-goiilie  ligament ;  6,  a  portion  of  the  ereat 
BciRtie  lipfttnent ;  6»  tbe  interior  Ligament  of  the  aympbjaiq  pubis  ;  7,  tbe  obtUTalor  mem. 
brane  ortigamtnt ;  S,  tiie  lapsiilar  ligament  of  tbe  ri^^bt  hip-joint ;  tbe  5gurei£  plucedon  it« 
ilio'femoral  bund  ;  B,  tlie  upper  |.atl  of  tlio  diviikd  capauUr  ligament  of  tbi  left  hlp- 
jijiat  nenr  tbe  plaee  of  its  attachment  to  tbo  border  of  tbe  acetabnloin  ;  10,  placed  on  tbe 
oa  ;)Qbin  of  tbe  left  aide  above  llia  Inmsverse  ligament  of  tbo  acetabnlar  nulcb.  The 
bead  nf  the  femnr  ia  witlidrnws  partiatlf  from  the  loclcel,  lo  as  to  show  tbe  round 
llgameDt  aintahcd  from  tbe  tranavorae  ligament. 

Thb  SAonivBCiATic  LiOAUGNTs, — The  posterior,  or  great  taero-idaiie  liga- 
ment, elongated,  broad,  and  trinngiilar,  is  placed  at  tho  inftrior  and  poeto- 
rior  part  of  the  pelvis,  whose  lowor  aperture  it  aaaiBts  in  closing.  Its  base 
or  broader  part  is  attached  to  the  postero- inferior  iliac  ap'iue  and  to  (ho 
aide  of  the  sacrum  and  ooocyx  ;  whilst  its  other  eitremity  is  filed  along  the 
inner  mirfaco  of  tho  ischial  tuberosity,  where  it  expands  somewhat,  and 
sends  upwards  and  forwards  along  tho  margin  of  tho  ischial  ramus  a  falci- 
form procQiiH,  the  border  of  which  is  continuous  with  the  obturator  fasois, 
forming  the  inferior  attnchroent  of  that  structure. 

The  antcriitr,  or  imall  >acro->i-iatia  liffameiil,  much  shorter  and  thinner 
thiin  the  preceding  one,  in  front  of  which  it  lies,  ia  attjicbed  by  its  base 
to  the  side  of  the  sacrum  and  coeoys,  where  iti  fibres  are  blended  with 
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tLo«e  of  tbo  groat  ligAmeut  ;  anO,  by  it«  nper,  to  the  apine  of  tbe  iBcbium. 
Its  forui  is  trianguliir,  aod  the  diiectiou  of  ite  fibres  u  forwards  and  outwardn. 

Fig.  1:17. 


fig.  187. — IiiouiiXTs  or  rni  Pelvis  up  nrp*JuiNT,   is  mn  iboh  DEHim  nr  torn 

.  USOT  ATTITUDI  0?  TUJE  KoDT,    mOH  A  PEHILB  BDBJECT.        | 

I,  ilio-tnnbar  ligunant :  kbove  it  tlie  liial  lumbar  iDtertraDaTcne  ligament ;  2,  poaterior 
BKiro-ilUo  lignnienW,  tlio  short  and  the  obliquo;  3,  grenl  tacro-Bcintio  ligaroont ;  4,  alloafa' 
iDFiiI  of  tlia  lecKr  lacn-tfiatii^  ligaineat  Uj  the  H[iinaas  [intceu ;  [i,  otitnntor  memljrana 
0[  ligaiDCDt :  6,  poilerior  ligament  <ir  t;iai>)i73Li  pubu  ;  7,  7,  ftJDtJiiaatioa  orauprupinuiu 
ligamenU  Trom  Ibe  luver  lumtiar  tertubiit'  aver  Ihe  Bactsl  spinSB ;  8,  IruisrerM  procea  of 
UiC  [umliar  Tsrttbis,  to  itbich  from  abare  is  »ecQ  dciCEDding  tho  lut  intfirlnniTem 
ligamant,  and  from  heinw  aaccndini  the  ucrotertcbral  ligameat ;  S,  puiit^tior  marttct  of 
tbc  eapauUr  ligament  (if  Ibc  hip  juint.  The  poaterior  ligameoM  paaaiog  betircca  the 
■Bimm  and  ouccjri  an  also  )iartm1)f  ■hown. 

Fm-amina.  Between  the  upper  bonier  of  the  groot  sacro-aciatic  liga. 
aunt  and  tbe  ijutoiiiiaate  bono  is  a  kr^e  apacu  aubdivided  hy  the  small 
Bun-tciatic  Uj^mcut.  The  {lort  which  Uts  above  this  liyamerit  is  a  larfja 
oral  opening,  naniud  the  grtal  sacrosciatic /unimen.  It  trauamita  the  pyri- 
forrn  muscle,  the  grutt  aciatio  neri-e,  and  the  gluteal  and  iachintic  vesaela 
and  Durvcs.  The  part  between  the  greater  and  lesser  Bacro-aciatic  ligft- 
menta,  much  nnoUec  in  aizu,  and  bounded  in  front  by  the  smooth  aurfoce 
butween  the  apioc  and  tuberosity  of  the  iacluuni,  is  the  amall  aacro-ieiatie 
foratiitn,  through  which  paea  the  obturator  iuteruus  miisulo  and  the  internal 
pudio  retaela  and  nerve. 

The  PUBIC  ASTICUI.AT10H,  Or  tymphijiU  puliU,  is  the  oonnootioD  of  the  pubis 
bones  in  front,  and  is  uflccted  by  fibro-CArtilaginous  platca  and  l^amentc 
The  adjacent  aurfaces  of  bone  ore  each  coated  with  cortilugo,  oud  to  this  is 
attached  the  fibro-cartiligo  which  unites  them.  The  Jibro-cartilagt  ia  thicker 
and  stronger  in  front  thun  behind,  and  gcnorally  coulaiua  a  aynovial  cavity 
towards  the  back  part  of  the  joint.  Tlie  ligainuuts  are  aametl  aiiUriur, 
poilrrior,  ntj>cri4>r,  and  inferior,  Tbe  aiitcriur  pubic  ligament  conaista 
of  irregular  liliraa  passing  obtii:[uciIy  across  from  bone  to  bone  in  front  of  tha 
symphysis.     The  superior  and  posterior  ligaments  consist  of  only  a  few  fibres 
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on  the  upper  fttnl  back  part  of  the  rirticulation.    The  inferior  or  mb-pubio  lign-  j 

muiit,  Oiick  and  trinnguliir,  is  uttacliod  to  the  rami  of  the  pobic  bones,  giv««1 


Pig.  138. 


Fif;.  I3S. — BiDBT  niLT  ot  k  Pnuur' 

FEtTIB.  BEES  rhUH  THB  IITIIB  StCS. 
An  OP&HtSa  BA3  BKIH  HADE  IltTO 
TRR  AcETlBtJLDH  TO  aQOK  TBI 
T101TTIKE1' OOBTDITIOH  or  TUB  KoC^D 
LiaiHE.1T  WITB  tUK  FlKntt  Pi*- 
TIILLI  FL1U1>  AtU  ICliCCTCD.       f 

1,  «ciprABpin''UB  ligBmcsta  desceod- 
iii;;    La    l)ia    Kncruui   frna   9,    S,    UMJ 
iDmbar  fplnoBi  [iroonHt;    3,  (,  tb*] 
lamW  Brill  loenil  ipiDul  eouikl.  with 
lid   poriuetcjit    lining  ;     5,    ptjued    OD 
LLe   iJiiim    nL>OT«  the   Anterior   nott^ 
iliiU   ligampDt;  6,  pUi?ed  iatlie^tttkj 
BiiCro-«ci>tiii    foranien,    poioU    to    th* 
IsneruCTa  KtaticligaiDCDt  1  T,  gnater 
ncro-icutliii    ligament,   vitb     7'.    iU 
coDtinuntinn  oicr  the  inner  border  of. 
tlie   lubcroaitf  of  the    iBdiium ;  S.  ^\ 
portion   fif   tbo   wuLL   cf  tbe   cotytoid 
cavity,  remoTeil  so  u  to  gin  w  Tiev 
from  tbe  inBidu   of  the   beul   of  the  . 
femur,  0,  Titb  the  ruunJ  lignoKnit  | 
upoB    tbe   itreUb,   tbe   femur  b^Df^ 
pkiiinllj    flexed   knil    &ddacted  i    1(^ 
the   inner   [uirt  of  tbe   eapEular  liga- 
ment reLiied ;     11,   the  sbikfi  of  the 
(emur.  • 

Bmoothiiess  iwd  ronndnera  to  tbe  npper  part  of  the  eub-pubio  arch,  and 
forms  part  of  the  outlet  of  thu  pelvis. 

The  ulit'irutijT  ineniinnK  or  liVftmitJif  Is  a  fibrous  sephim  ultached  to  llie 
bonlor  of  the  thyroid  fommeu,  which  it  closea  iu  its  entire  extent,  except  at 
the  upper  lunl  outer  part  of  it«  circumference,  whore  a  small  oti»]  esnul  is 
left  for  thu  obturator  veRsels  and  nerve.  Tlie  membrano  is  fixed  ocourateljr 
to  the  bony  marf^i  at  the  upper  and  outer  sidt^a  of  the  foramen,  aod  to  the 
posterior  surfucu  at  the  inner  aide.  The  obturator  miuclet  &ra  attached  to 
its  Burfnces. 

MovEuiHTS.— In  ardlnnry  elrcumstances  there  Is  very  littlo  moTcmetit  allowed 
bftwcen  the  bone*  of  tbe  pelvis.  In  Ihe  erect  ponture  tiiu  sapnim  is  ibrown  to 
much  backwarde  llmt  none  of  the  aJvanUgo  of  Ibu  kcystuue  of  an  nrub  Is  nb' 
taiaed  bj  the  lapcriug  of  itg  form  from  lia«c  to  ttpei.  !t  is  only  by  the  sinuo«iliea 
of  its  aurioulsr  nurfaecs  that  it  directly  presses  on  tbe  hip-lioncs  ;  and  ss  the  width  of 
the  bone  ralhcr  diminitbcs  at  Iho  upper  or  ligamcntuns  pari,  the  principal  etnun 
ii  home  by  the  posterior  sacro-iliac  ligaments,  from  which  the  sacrum  is  id  groat 
measure  suj^pcudcd  (see  fig.  130)  as  is  woll  Uliisiraleit  by  the  giving  way  and 
bending  inwards  and  downwards  of  their  iliac  points  of  attBctlment  in  rickety 
dEfurmltlcs  (if  the  pelvis.  Thus  the  etructuro  of  the  fuicro-illuc  articutation  gives 
elasticity.  The  sniull  amonnt  of  movement  which  i*  allowed  hetween  the  bonca  of  the 
pelvis  iu  the  ordinary  iiato  is  increased  during  parlnrition  in  this  way,  ttiat  the  lower 
part  of  the  sacrum  being  presccd  bicknirds,  the  wider  part  of  the  edge  formed  by 
this  bono  in  forced  farther  between  the  ossa  innominala.  so  as  to  seponilE  them  to  n 
greater  degree,  and  thus  lo  inL'reaae  the  capacity  of  Ihc  pelvis.  In  some  subjecle  it 
would  appear  llinl  in  pregnaat  women  a  slight  amount  of  xcparation  any  occasionnlly 
occur  at  iho  nympliyitifi  from  the  citreme  looncncas  of  the  eonnecling  part* ;  but  in 
general  it  is  moie  probable  that  the  only  motion  at  ()ia  symphysis  is  the  hingc-like 
moremenl  of  the  OBi«a  innoniinalA  jnat  described,  and  that  the  cavity  of  tbe  pclria 
he  frindpal  iocrewo  of  its  dimensions  In  parturition  to  the  same  oanitc     ( 
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Wood,  irtido  "  Polvia  "  in  "  CyclojHed.  of  Anal,  and  Pliyniol ; "  Zsglxs,  in  "  Monililj 
Joacn.  of  MoiL  Science."'  1S51 ;  J.  SL  Uanunn,  in  "  Dnlilin  Quart.  Jonrn.  of  Med. 
flcieoce,"  18EJ,  and  "  Eiiin.  Mcit  Journ.,"  186j.) 


ABT1CULATI0K8  OF  THE  LOWER  LIMB. 
THB  Hip-joutr. 
Thia  i*  n  Ini^e  bull -and -socket  joint,  in  wliioh  the  gloliular  heail  of  tho 
femur  is  reoeived  into  the  acatabulum  or  cotyloid  ciivity  of  Uia  iiiuoiniuate 

Pig   13B. 


Kg,  JUL — Trasbvskse  Obliiipe  Skotion  or  Tns  Pklvis  axd  HTP-JoriiT,  crmiio  thk 
TTtBl  Sicaii.  VERTKnaA  mu  tub  SYHrnisis  Puaju  in  tuxir  111001.8,  rtoa  *  MiLi: 

■DNBOT  OT  ABuDT  KIlirrERII  TS1!>3  (iF  tOK.        ^ 

1,  plwwd  ftliOTc  llie  miildlo  of  llie  ca[  anrfaca  of  the  firal  Bacral  Tertohra,  and  betwaen 
ihe  diridfid  BOptHor  articular  procentcfl  ;  2.  tbv  divided  iliam  ;  3,  tl^o  poHt^Hor  §aoro'iliac 
ligmncnU  ilM  di»iileii;  4,  I,  Ihesacro-iliacsyncliondroei*,  wiUiaaiigLCBepttralionbetiiren 
tbe  (vo  plkles  of  cartilage  ;  fi,  the  aut^rior  aacro-iliae  ligamuul ;  6,  tlie  itoteriur  or  abort 
aurjrri-eciiiija  tlgnment ;  7,  a  portiim  of  tbe  poiltrior  or  luog  Mun-o-tciatio  ligamtnt ;  S, 
placed  in  front  of  tlio  aymi.lijriB  pubis,  in  Uic  cut  aurfnce  of  wbich  tbe  Binall  nuMlian 
caTily.  the  adjacent  fibro-carlilJiginoua  [.lutej  nod  the  onloriur  and  posterior  ligmuenlooB 
6bre»  are  ahonn  ;  9.  tbe  lower  [inrt  nt  the  oblorafor  mombrnne  ;  10,  pla«-d  00  tbe 
CHrlilaginani  aurFiiFe  of  the  cutjloid  carit;  of  tbe  right  giile,  through  the  middle  of  wbtch 
the  inciiion  [lajaes  transTeisulj  ami  divirles  the  round  lijiamenL  and  Ibe  synovial  fat  of 
the  deprtmiuu  ;  11,  the  cotyloid  lipinient  or  filir"m  l«rdor;  IS,  the  round  ligament  of 
the  left  aide,  where  it  11  niQiiect<Ki  with  tlie  tmnavorse  |»irt  of  tlit  cotyloid  lignmcnt ;  13, 
pliictd  on  the  cnt  Burfflce  of  the  liead  (if  tbe  loft  fetour  near  the  depreesion  where  the 
ruond  li(;aTneul  ia  attached  ;  I*,  H',  the  upper  and  lower  parla  of  tbe  oopanlar  llBamcut 
and  ayooiial  capiole. 
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bone.  The  iirtioulating  aurfaoe  of  the  acetnbulum  is  formaJ  hy  a  broad 
ribfuiiJ-Bliaped  cartilage  occiipyiug  the  upper  and  outer  part,  nnd  folded 
round  a  dcpreeaion  which,  txteDdlnjj  from  the  notch,  L*  hollowed  out  in  the 
bottom  of  tUo  cavity,  aud  is  occupied  by  delicate  oUipoBO  tissue  tx)vered 
with  Byuovuil  membrane,  the  so-called  synovial  or  Haversian  gland.  Tho 
orticMlatiug  aurfnce  of  the  femur  presents  a  little  beuentli  its  ceotre  a  pit  in 
which  the  round  ligament  i^  attached, 

The  cotyloid  liyamenl  forms  a  thick  ring  round  the  margin  of  the  aceta- 
bulum, increasiug  the  depth  of  its  cavity,  and  bridging  over  the  deficiency  it) 
its  border,  lia  external  surface  is  in  contact  with  the  capsular  ligament,  the 
interoal  clo»oly  embraces  tho  bead  of  the  femur,  and  both  are  coveicd  bjr 
the  synovial  mombrauo.  Its  6bres  do  not  run  parallel  to  the  circumference 
of  the  cotyloid  canity,  but  paas  oblii|uely  from  without  inwards  over  its 
margin,  one  extremity  being  attached  to  the  outer,  the  other  to  the  inner 
mrfaco. 

At  tho  cotyloid  notch  the  fibres  of  tlie  ligament  are  continued  from  side 
to  aide,  bo  as  to  render  the  circumference  complete,  and  dteper  tranaveree 
fibres  are  superadded,  torn  which  oiroum stance,  aa  well  as  from  being 
stri-tched  across  from  one  margin  of  the  notch  to  the  other,  this  port  is 
called  the  traiuwric  lujameJit.  Subjacent  to  it  an  interval  ia  loft  for  the 
admission  of  the  articular  vessels. 

The  i i\tei-ai1ic».lar  or  i-oitnd  li^ment  (ligamentum  teres)  ia  a  strong  fasci- 
culus surrounded  by  synovial  membrane,  implant«d  by  one  extremity,  which 
ia  round,  into  the  fossa  in  the  head  of  the  femur;  by  the  other,  which  ia 
broad,  flat,  and  bifid,  into  the  margins  of  tho  cotyloid  notch,  whore  ita 
fibres  become  blended  with  those  of  the  transverse  ligament.  It  resti  on 
tho  fat  hi  the  depression  of  the  acetabulum. 

The  tapaiilar  lifftimcnt,  surrounding  the  joint,  is  attached  superiorly  in 
the  greater  part  of  its  oit«nt  to  the  ooetubulum,  within  two  or  three  lines 
^m  the  cotyloid  ligament,  except  at  the  notch,  where  it  is  connected  with 
the  transverse  ligament  At  its  femoral  border  it  extends  in  front  as  far 
Bs  the  anterior  intertrochanteric  line,  but  behind  it  falls  short  considerably  of 
the  posterior  Intertrochanteric  ridge.  Its  strongest  part  ia  in  front,  and  there 
its  fibres  extend  vertically  from  the  upper  part  of  the  acetabulum  to  tho  lower 
part  of  the  intertrochanteric  line,  and  are  strengthened  by  a  firm  faacioului, 
deaconding  from  the  anterior  inferior  spine  of  the  ilium,  called  the  aeeato^g^ 
or  ilio-femoral  tiijamtnt.  On  its  superior  border  the  capside  is  streii^ 
by  fibres  connected  nilh  the  insertion  of  the  gluteus  minimus  muscle.  The 
fibres  which  arise  in  front  of  the  notch  of  the  acetabulum  pass  down  in 
f^ont  of  the  small  trochanter ;  those  which  ariHe  behind  the  notch  psss 
towards  the  trochanteric  fossa  ;  and.  between  those  two  fasciculi,  the  capsule 
is  extremely  weak,  and  its  fibres  pass  iu  a  circular  direction,  so  that  oppo-| 
site  the  posterior  intertrochanteric  ridge  no  fibres  are  inserted  into  the  neck 
of  the  femur,  and  the  reflection  of  the  synovial  membrano  from  tho  bone  to 
the  capsule  can  be  laid  bare  behind  tho  neck  without  cutting  any  part  of  the 
capsule. 

Tho  lynoHal  membrane  lining  the  joint  and  ligament  is  reflected  from  the 
neck  of  the  femur  to  the  inner  surface  of  the  capi!u]e  ;  passing  over  the  inner 
surface  of  the  capsule  to  the  margin  of  the  acetabulum,  it  is  lefiected  from 
that  and  from  the  synovial  £itt  as  a  tubular  investment  of  tho  round 
ligament  to  the  head  of  the  femur. 

MoviHRHra.^ln  the  Mp-jaint  morcmcDt  is  allowed  in  ever;  lUreetlon.  Extension 
it  limited  by  the  cmptulor  ligament,  the  anterior  Sbrea  of  which  become  tense  In  that 
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posllion:  fliMinn  U  limiled  oaly  by  the  contiu^  of  Ihc  neck  of  the  remnr  with  the 
lu^liibaluni.  The  roanil  U^mcnt  U  pal  upon  the  itrclch  wbca  the  thigh  ia  pnrlinlly 
flcie'l  and  niiilDulcJ;  it  thtrerore  resists  dialocatioD  upwards  and  iMckwhT'la  ea 
the  ilordum  ilii,  which  U,  nulwilhslaDding  its  presence,  the  most  frequent  kiad  nf 
di-iplaccmcnt.  The  round  ligamcat  ii  aUo  pat  upon  the  itreteli  in  the  poulion  of 
flexion  and  czteniAl  rotAtioo. 

THB   XICEB-JOINT, 

The  articular  Hiirfacoa  of  this  coinplicated  Joiut  are  tho  condyles  of  Ibo 
femur  and  tibia,  with  fibro-eartilagos  interpoFied,  tho  articii luting  surface  of 
the  patella,  and  the  patellar  Burfoco  of  the  femur.  The  action  is  mninly  thiit 
of  B  hiuge-joint.      The  joint  is  Btreugtheaed  miperSci^ly  by  fibiouB  «overiugi 

Fig-  140. 


Pig.  HO,  A.^RianT  Kkei-Juimt,  r>oit  lat  nstnje  and  abtiriohlt.     J 

1,  tendon  of  the  reetuB  ihqkU  dvm  iu  iaierlion  into  the  palelln ;  2,  ioBcrtiou  of  the 
TutuB  iDlemus  into  the  rectua  tendon  and  siile  of  the  pnleilk  ;  II,  ligainentiini  patelln 
defending  la  the  nnlcrinr  tnliernsilj'  or  tbo  tibia  ;  1,  rapaolar  fibres  ruriuing  a  lateral 
liganieiit  of  the  putflin  proloa|;ed  io  pfirt  from  the  inKTtion  of  the  vostne  intcmiTB  duwo- 
warda  towards  the  inner  tutieroailj  uf  t^c  tibia  ;  5,  iutemal  I(it«ra1  Jiganient  of  the  knee- 
joint  wen  spresdivg  on  the  inlvmal  semilunar  CArtilitgo  ;  S,  tendon  ot  the  seminicatliiiuiiwaa 
muscle  (after  Arnold}. 

Pig.  140,  B.— KiTBB-Jonrr  nwN  BsDiire. 

1,  insertion  of  the  tendon  of  aitductor  magDna;  !,  origin  of  the  inner  head  of  IhegastTO- 
cnemias  mobcte  ;  3,  outer  bead  of  Ihe  nmc ;  4.  cnrd-liku  eiletsal  lateral  ligament ;  5, 
tendon  of  the  i>o]>IJlens  mnscle  :  n  ligament  dcecendiog  from  behind  the  oater  condyle  of 
the  femur  is  eeen  attached  to  this  tendon  I«Idw,  and  another  dc«r'l^^ding  from  (ho  tendon 
is  attached  to  the  bi>ml  of  the  fibula,  constituting  the  short  eitertial  lateral  ligament ; 
6,  part  of  inlcmal  lateral  ligainenl ;  7.  tendon  of  the  EcmiincuibranosuB  mnacle  ;  8,  pos- 
tenur  ligament  of  Wiailoir,  spreading  outwards  from  the  tendon  ;  S,  eijtantioa  uf  the 
popliteal  fof^ia  downwards  rritm  the  same.  represoDtcd  as  cut  short ;  10,  on  the  bead  of 
fibsLi,  marks  tho  posterior  superior  tibio-£bn1ar  ligament ;  11,  upper  luut  of  tlie  inter- 
oueoUB  ligament,  with  the  furamea  above  it  fur  the  anterior  Ubtal  Miery. 
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(loriyed  from  the  muscular  tandons  and  aponeurosea.  The  ligaoienla  which 
hovo  received  ppeciul  immes  are  tho  fiiUowirg  ; — 

The  iiilcrnal  lateral  IlgmnenI,  long  aiid  flat,  connects  the  inlem&l 
tuberoaity  of  tlio  foninr  with  tho  inner  tiiboroHity  and  the  hinder  liorder 
of  tho  tibia,  oil  the  shaft  of  which  it  'Jeacenda  for  somo  distnuca  Superiorly 
its  deep  snrfaoe  resta  on  tho  articular  Bj'uovial  ineaibrane  ;  below  th«  haul 
of  the  tibia  tho  anterior  slip  of  insection  uf  the  iiemimembrauosiia  mnede 
puses  between  the  ligatnoiit  and  the  bone. 

The  trUrnal  laUral  llyamciil  ia  a  rounded  cord,  which  extends  from  the 
external  tuberosity  of  the  femur  to  the  head  of  tho  fibula,  Ita  internal 
surface  correaponda  with  the  tendon  of  tho  poplitcus  mutcla  and  tho  inferior 
external   articular  veaaoLi,      The  tendon  of  the  biceps  flexor  oruria  muscle 

Pig.  III. 


Kg.  HI,  A.— Tn«  KuKK-Jonri,  opxi«d   »«oii  bwohi;   mi  PinLu,  CiFSOtB,  *«) 

StROTUL     STBUOTCaiS     BIHDTKD,    10   SUDIT    tHB   CRUCIAL    LldlUENM    *II>   EeHILUSII 

CiaTiiiaRi.     i 

1,  DKtemiil,  atiJ  1,  intcrnii]  seniilannr  eartila^  ;  3.  on  the  onter  eondjloid  larfico  nf 
tho  fpmHr.  points  tn  Ih?  aulcrior  eilt;niBl  cniriil  liBBtucnt ;  J,  iil»ee<i  on  the  clft»tcJ  line 
i(!|iiir»Ving  the  p»l*llar  fnan  liie  inner  condjluid  eurfnc*  uf  tho  femur,  puinl«  to  tb« 
posterior  or  inlems,!  eiuoial  lignment ;  JS,  tmneTcrK  ligniDent  of  the  temiiiuiBr  cartilngCB ; 
S,  purl  of  the  lit'nnientum  patclliv ;  7,  on  Iho  hc&d  of  tho  liliula,  [>alnts  to  the  superior 
aatMvr  tiliio-tihiihir  hifaiaeot :  8,  njip^r  put  of  the  iuteronsnua  membiuie,  showing  the 
petforstion  for  llio  anlsrior  tibial  arlory. 


Fig;  141,  B. — Tun  Kim-JaiNT.  opK)■■^  vnou  bkuiip.  akp  its  artiDCTniEs  remoted,  so 

AS  TO  EXFOBI  THE  CKDOItL  Lll|13IE?tTS  JITID  SsHILUKin  CinTIiaOBS.        ^ 

1,  poctcrior  jisrtof  theinlcmal  wmilDnBr  cnrtila^  ;  2,  ciUmal  semUanar  caitilnge  ;  3, 
upper  port  of  the  eilcmnl  or  snteriur  rrUL'ial  Hgainf  iit ;  I,  lawn  part  nf  the  iutemal  or 
poiterior  ctuciaI  ligutnent :  fnrthar  up  t^  eeeu  'lij*  iv^ceiSDry  Imnd  j^'iniug  the  external  Hmi- 
lunar  caTtilage  ;  B.  up|>er  part  of  tho  inlernc<n.'"Ub  iiJi.'mbrEino  j  V,  back  part  of  the  internal 
lateral  ligni^jcnt ;  lOt  placed  on  the  lieihl  of  the  fibula,  puinta  to  the  posterior  fluperi'T 
tibio-Bhulnr  lipunent ;  between  the  tend  of  tho  IJbaIn  and  tlieeilemal  ecmilunjir  csrtilaBe 
(2)  IB  (ten  the  Bynuiinl  Borfnce  of  the  tibia,  npiin  which  the  seniilimtir  curtilage  desctnrU 
in  flexion,  and  where  a  cumin unicatiin  eonietimcs  taken  place  between  the  Bjuuiiat 
earities  of  the  Icsee-joiul  Bud  tlie  tiblo-Gbular  Bj-Licuhition. 
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is  frequently  didded  into  two  by  this  ligrunent,  and  botweeii  ths  ligament 

nuil  tho  tendOQ  tlicra  ia  Ei  HTnonal  bursa.  Furtlior  back  is  another  band, 
tbe  ihori  ert^mal  litUral  li{iiinunl,  the  arrougetncnt  of  whiah  is  more  variable, 
often  eonuected  with  tUe  trndon  of  tho  poiiliteua  muscle,  and  oocoBionally 
terminating  in  the  cit^-aular  membrane. 

Tho  poattrii/r  tiyamtiit  ib  a  flat  faaciculiis  of  fibres  passing  from  behind 
the  iuner  tuberosity  of  tho  tibia  upwanls  and  outwimls  to  the  oxteruol 
ooudyle  of  the  femur,  and  is  in  port  contuiuouB  at  its  itmer  end  with  tho 
tendon  of  tbe  seiui-memlimnoaiiH  miiBcle. 

Tho  Ugameiiliim  jiaUllif  is  a  strong  flat  band,  of  ft  tendinous  nature, 
attached  superiorly  to  the  lower  extremity  of  tbe  patella,  and  the 
depression  bouooth  its  articular  Burface,  and  infcriotly  to  the  anterior 
tubercle  of  the  tibia.  Between  the  tibia  and  the  ligament,  nenr  its  insertion, 
b  placed  a  eynovial  bumo.  If  the  patella  be  considered  a  sesamoid  bone,  this 
ligntoent  may  be  regarded  aa  part  of  the  tendon  of  the  rectus  femoria  muscle. 

Tho  erueial  lijiimcnti,  placed  in  the  centre  of  the  joint,  pass  from  the 
udes  of  theintercondyloid  fosnato  the  spaces  in  front  of  andbeliiiid  the  spine 
of  the  tibia.  They  decussate  somewhat  like  tbe  lines  of  tho  letter  X.  The 
aiiitrior  or  trtirti'il  liijtinieiU  is  Bied  by  its  lower  extremity  to  the  inuel 
part  of  the  pit  befure  the  sj-iiie  of  the  tibia,  and  by  its  upper  oxtrumity  it 
is  inserted  into  the  inner  and  hinder  port  of  the  oiternal  condyle  of  the 
femnr  :  hence  its  direction  is  upwards,  backwards,  and  outwards.  The 
poiitrior  or  inltmaX  liijamcni  is  attoched  inferiorly  to  the  back  of  the  pit 
behind  the  tibial  spine,  and  superiorly  to  the  foro  part  of  tho  intorcooctyloid 
hollow,  AS  well  Vim  slightly  to  the  eido  of  the  inner  condyle  of  the  femur  ;  ita 
fibres  are  directed  upwards  and  a  little  forwards. 

The  jtmifiiiuij-  carlilo'j'a  are  two  cre-scent-shaped  inter-articular  fibro- 
cartibigus,  placed  ou  the  articulating  Hurfaces  of  tho  head  of  tho  tibia,  and 
iuterposoil  between  these  and  tbe  condyles  of  the  femur.  They  have  each  a 
■ynovisl  nurface  above  and  below,  and  a  convex  border,  which  ia  thick, 
while  the  concave  border  is  thinned  to  a  fine  edge,  and  tbe  port  of  the 
articular  surface  of  tho  tibia  within  the  concave  liorder  of  each  cartilage  is 
left  uncovered.  At  their  oitremities  they  are  fibrous,  and  are  firmly  fixed 
to  the  head  of  the  tibia,  whilst  by  the  circumference  they  are  connected 
with  the  fibrous  capsule  of  tbe  joint. 

Pig.    H2. — Vtkw  oj   ri[R   iKirninTici'LiR   Frasn.  Pij.  H2. 

Cahtit.asis    or    tub    ainiiT   Khee  j<ii!iT.    tkou 

ABUVK,    13  TUSV  LIK  OH  Till  Ui'VUK  HltUTlCB  iiF  tOB 

Tibia,    with   tub   ('kbcui.  Lioamistb   ditu'eu, 

AKI'     TUC     LlQAXSKtUII     FAthLLA     TUMIUI     luE' 
VAMlS.       j 

],  llgsnieTitaai  paleltie  ;  !.  the  inner,  or  scmieiroiitsr 
Gbro-oattilage  ;  3,  tbe  uuler.  or  ncarljr  circulnr  one  ; 
4,  is  placed  above  ibc  aoti-ribr  tubcrcaitj  of  tiie  tibia 
in  front  of  the  tranr^VLTaii  lii^aiDciit ;  fi,  tbe  cut  end  at 
the  anterior  nracial  lij^iineiil  liirected  obliquelj  to- 
wirdi  Lbo  outer  aide  and  baokwartii ;  0,  tUf  cut  ea<I 
of  the  poxlerior  crucial  liganisnt,  from  which  fibres  are  neen  dcacendiiig  to  the  outer 
Gbru-drtlluge;  6',  tibial  sttaehment  of  tbe  p'lslerior  crucialligiDiGnt  ;  T,  Ibe  beiul  aftlie 
fibula;  B,  tbe  aj-uotinl  snrfnce  of  lbo  tibia,  which  biU'hJh  for  some  wny  downwanls 
towards  tbe  tibio-fibubLr  ajnovial  sue,  nilb  wlticb  it  ia  sometiiaea  cooliuuoiu. 

The  iTitenin?  lemifuiuir  cariUa^  elongated  from  before  backwards,  is 
Dearly  of  a  sewicirculor  form  :  its  anterior  cornu  is  small  and  pointed,  and 
is  inserted  into  au  imprewiion  at  the  foro  and  outer  [uirt  of  the  internal 
iirticulnr   surface   of  the   tibia  ;  its  posterior  end   is  attneboil  to  tho  inner 
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oilgo  of  the  hollov  bohiiid  the  spine,  and  is  in  relation  with  llie  posterior 
crucial  lignmeul. 

The  exUmat  temitunar  cartilwjc  forms  nearly  a  complote  circle  ;  its  two 
ODTTiua,  liied,  ouo  lioforo,  the  other  batneeu  Uio  poiuta  of  the  spine  of  the 
tibia,  are  ao  close  at  their  inaortion  that  they  may  be  said  to  be  interposed 
betiFeon  the  attachments  of  the  iuteraal  semilunar  plate.  Its  external 
border  is  in  contact  behind  irith  the  tendon  of  the  po^hteus  muscle,  and  is 
therefore  separated  by  this  from  the  fibrous  capsule.  From  this  fibro- 
eortiUge  a  ligamentous  band  aaceuda,  to  be  attached  to  the  inner  condyle  of 
the  femur  in  connoction  either  in  front  or  behind  with  the  posterior  crucial 
lignmtiut  lacefssorij  hiinil  0/  llit  jiosUrior  cnwiui  liijanunl). 

Truiisrcrac  tigament. — Towards  the  front  of  the  joint  the  convex  borders 
of  the  inter- articular  hbro-cartili^eB  are  connected  by  a  slight  tniiBvorse 
band,  which  leceirea  this  name.       Its  thiaknesa  varies  much  in  difTereiit 

bodies. 

CaptMiar  mcmftraiit. — Under  this  name  ia  described  the  fibrous  tissue 
which  invests  the  joint  in  the  intorrcda  between  the  stronger  bands  which 
have  bcuD  named  ligaments.  It  is  incomplete,  not  extending  underneath 
the  tendons  of  tlio  extensor  muscles.  Butwoon  the  sides  of  the  patella  and 
the  femur  it  consists  of  fibres  connected  with  the  in.iertion  of  the  vasti 
muscles  and  with  the  fascia  lata,  and  tlins  forms  the  structures,  uniting  the 
patella   to  the  tibia,   whii;h   have   been   called   lateral    pattUar    ligamtnit  ; 

posteriorly  it   covers  the  condyles   of   the 
cj_   |jg  femur   beneath   the  gostrocneniiuB  muscle. 

Id  this  lout  situation  it  is  thin,  and  a 
sesamoid  bone  ia  often  found  in  connection 
with  it  in  the  outer,  less  frequently  in  the 
inner  head  of  the  muscle. 

Kg.  143.  — Vbmiojh.  Autbro-Pohtkbioh  Scotioh 
or  IDE  hurt  Knsk-Joist,  srem  rum  tbs  of  ita 

Oa  LBTT  SIDK.        } 

TbesecLian  iimade  aomewliittoUlqacl^s  liltlc  to 
tbenatsldcof  tbcmiJ'lle,  loaii  to  prcserre  entire  lb« 
ivitrial  ligJimeQtB  with  thoir  nllAchlii^atB  :  it  It  fram 
a  Joaiig  flubjoct  Qri;ightccD  or  Dinotpea  ^^eari.  1,1, 
Lhe  upper  porliuD  of  Utti  tynorial  csvitj  of  tbe 
joint,  ihowing  in  tlio  (uirl  above  llio  [lalflln  lbs 
sjnuviiil  paucb  wliioh  oxleoJs  upwunis  beltfeo 
theuxUiiimrtonduosiiiiil  lbs  femur  ;  1',  iDa|icrtute 
iDitde  into  lbs  puBteriur  portion  of  tbe  tjnoiiikl 
cuvilj  :  1,  2",  liEniDentDiD  IDiti»»um  ;  3,  ligunsn. 
luTii  [istellrc  ;  2',  !!,  tbe  Billhpntcltar  ayaotial  fsllj 
cotlitoD  \  t,  barsa  above  tb«  ioscrticn  of  tbs  li^a- 
tntntum  jiat^lLn-  into  thf^  anterior  tjbinj  tnberosilj  ; 
E,  6'.  tliB  sntfrior  crai-inl  lijiornenl  ;  &',  poiuls 
alio  to  tbe  iulflrnal  BemliaDor  oirtllage  wittiiii  llie 
Joint ;  6,  lower  part  of  Ibo  [losterior  cracLol  ti^a- 
nteut,  tiie  ii[i;>cr  pnrt  of  whicb  is  lovanlt  !  :  ti',  lbs 
oooesMry  b&H'l  jnining  llic  CKt^ma!  riemiluDJir  mrli- 
bge,  wbicb  is  cut  abort ;  7,  tb«  spinv  of  the  tills. 

The  tynovial  membrane  la  the  largoit  in 

the   body.      Traced   downwards   from   the 

fyniur  on   cither  side  of  the  joint,  it  may 

be    followed    from    the    capsule    to  the    upper   aurfaco    of   the    semi-lunar 

cartilages,  round  the  free  bordur&  of  thoso  struatures  to  their  inferior  surfaces 
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and  thence  to  the  tibia.  The  crncial  ligamsnta  aro  invested  in  front  by  a 
ruflectod  portion  of  the  membrane  coutiuuoil  forwwJs  from  the  posterior 
widl  of  the  joiut.  Between  the  tibia  snii  patella  tlie  s^noviiU  uumbroue 
lies  upon  a  large  pad  or  cushion  of  fat,  on  the  surface  of  which  it  forma  two 
lateral  folds  (alar  lujiimtnli)  whiob  fit  iiito  tho  space  between  the  tibia, 
patella  and  femur,  while  from  the  middle  of  the  pod  it  Bends  backwards  a, 
cylindrical  proccEis,  the  ti-gamctUinn  miic-»iim,  through  the  joiut  to  the  front 
of  Uio  iiitercondyioid  foBsa.  Above  the  patella  the  synovial  membrane 
ext<<ndB  upwards  some  distance,  forming  a  hirge  pouch  between  the  extensor 
tendons  and  the  femur. 

MoTiHKSM,  Ac— In  order  lo  oiplnin  Iha  nature  of  thi?Bo  movemeTits,  it  is  nec«- 
txry  lo  Blale  some  eoaBiclc  ratio  us  willi  regarJ  to  Ihe  relallons  of  the  aeveral  parU  of 
llic  kneejoinl  lo  each  other.  The  kneejiiiQl  miy  bo  regurdeii  an  conaistiug  of 
three  iirllculaltDns  eonjulned,  viz,,  Ihat  bclvccn  the  patella  and  reiiiur.and  two  othcn, 
one  bclHCGQ  cuoh  conilyle  of  the  femur  and  tbu  tibia.  In  moat  mammalit  the  ajnovial 
mcmbrauea  of  tlioso  tliree  Joints  aro  cither  complctclj  dialiaet  ur  communicate  with 
ciivh  otbcr  by  only  small  opcninga.  In  Ihc  humna  auljccl  the  ll^menlum  muoosDia 
ia  an  indication  of  Ibe  original  itiiilinctncss  of  the  KjnoTial  memhrants  of  tbe  inner 
and  outer  joint,  and  tbc  crucial  ligamQUta  may  bs  lookcJ  upon  as  tbe  oilernal  and 
lEtcmal  lateral  ligaments  of  Ibnae  two  joint*  rcspeetivelj.  Kaoh  portion  of  the 
articular  surface  of  tlic  fctuur  belongs  either  lo  one  or  oLber  of  ibc  three  cotnponeat 
jointa  of  tbc  knee,  and  no  part  is  common  to  any  two  of  them.    On  a  voll-marked 

Pig.  m. 


Pig.    m. TUE   BDPBnnGttl.    PABTS   OF  THE    KuKI-Jt^HIT    aKMiiVEE,    IHD    THE    ErTEHUlL 

CoKDTtB   or   Till    FeUUR   SIWH    OTr   aBLIQL'KLT,     ToOEtuaa    WITH    aiLW  TUB   riTHLlU, 
so  IB  TO  SIFufK  HOia  ThlK  CBUCIAL  LIOiJlKNTa  tOOMHIO.        J 

In  A,  the  parts  are  in  tbe  position  of  Mtemiod,  in  B,  that  of  flexion,  the  figur«»  being 
designed  to  flbDH  the  ilifloreot  stale  of  teniion  of  tbe  erucial  llganient-n  in  theae  poiitionB. 
1,  sawn  surface  of  tlie  femur  ;  2,  sawn  surface  of  Ibc  pal^lla  ;  3,  ligninenlum  palelJin  ; 
4,  anterior  or  eitcrnal  crucuil  ligament,  lenso  in  A,  and  rclaicd  in  1) ;  £,  poslertor  or 
inlemal  crncial  ligament,  relaied  in  A.  lense  in  E  ;  0,  iulem»l,  and  7.  cxtemnl  aemilnoar 
CBrlilnEB  ;  8.  transverse  ligairient ;  9,  articular  surface  of  Ihc  tibia,  etleniiiiig  bfhind 
the  eitsmnl  aemilonir  caitilngo  ;  10,  on  tbe  head  of  the  fibula,  pointi  to  the  nutetior 
Bup«iiar  libia-peruntal  ligameot ;  11,  u|>per  i<a[t  of  the  interoKeDUS  membiann. 
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femnr,  the  iurcrior  liuiiU  of  (ho  pBltllar  surfiioc  arc  quite  dislia^ishnlile ;  (lie  line 
which  iopanitcs  this  eurfuce  frnm  tha  outer  tibial  joint  panBing  directly  belacen  it 
Had  tlic  ei.tB<l)'le.  anil  lliat  uhich  Bcparalca  it  from  the  inner  joint  being  contjnueil 
Imi-kwnrila,  so  as  to  cnt  olt  from  the  rest  of  the  inner  condj'le  a  DBrran  tract  at  Ike 
Bide  oft  lie  iiiIcr-cond}'luid  fosiu. 

The  movement  of  the  patellii  on  the  femur  1«  ens  partly  or  gliding,  partly  of 
coaptnlion.  This  ie  illiulmtcd  by  a  carefiil  cjaminltion  of  the  articular  aurface  of 
the  rntulla,  nhich  ia  not  uniformly  curved  from  above  downwards,  aa  it  would  lie, 
were  the  moTetucnt  one  uf  gliding  onlj,  but  exhitilUi  on  cai-li  side  of  the  vertical  ridge 
tbreo  very  slightly  depressed  surfaces,  separated  by  two  slight  tnuisvcrse  elevations, 
and  along  the  inner  margin  a  seventh  area,  ujion  which  the  trausverae  Mam  do  not 
encroaah  (Ooodair).  When  the  knee  is  eilcndcd,  and  Iho  patella  drawn  npwarda  by 
t!ie  cit«nBor  muscles,  the  two  inferior  fucels  of  (he  patella  arc  in  contact  with  the 
upper  luarBin  of  the  femoral  surface;  in  BomifleJion  thu  middle  facets  only  are  in 
contact  with  the  femur;  in  greater  fli>xion,  the  Rupcrior  parla  of  the  pntclU  are 
in  contact  with  tbe  lower  part  of  llie  femoral  Burfoco ;  and  in  ertreme  flexion  the 
patella,  whieb  has  been  gradually  turned  outwardti  by  the  Increa."! iig  prominence  of 
tho  inner  crmdjln.  rests  by  its  innermost  focel  on  the  inter-cond;  loid  margin  of  that 
condyle.  If  the  eondylea  of  tbo  femur  be  examined  an  they  reat  upon  the  tibin  in  the 
fleied  position  of  the  joint,  it  will  be  seen  that  the  inner  condyle  is  more  elongated 
than  the  outer,  and  that  the  portion  of  the  inner  condyle  which  lies  in  front  of  llie 
anterior  limit  of  the  external  condyle  incllnca  obliqacly  outwards,  lo  reaeh  the  patellar 
aurfacc.  In  ibe  movement  of  extenalon  the  condyles  move  parallel  to  one  another, 
until  complete  eilenaion  ia  neorlj  reached,  and  Ihcn.  the  anterior  part  of  the 
rolling  eurfucc  of  the  external  condyle  having  already  eome  in  contact  with  tlie  tibia, 
the  inner  cfindyle  continues  to  glide  backwards,  and  brings  its  oblique  anterior  part 
into  contact  with  the  tibia,  bo  that  the  bone  ia  rotated  inwards  on  tho  tibia,  and 
OTer-exIcnsion  ia  prevented,  not  merely  by  the  tlgbtneaa  of  the  ligaments,  but  bj 
tbc  femur  being  prvseed  op  against  tbe  tibial  spine.  In  complete  extcnsien  tbe  lateral 
ligaments  and  the  extcmnl  cnicial  ligament  are  tight,  wliile  the  posterior  crucial 
ligament  is  relaxed;  In  Qcxion  the  external  lateral  and  external  enieial  ligament* 
bccnmg  relaxed,  and  the  posterinr  crucial  ligament  la  lightened.  In  eilenaion  of 
tbe  joint  no  rotalion  of  the  leg  is  pomible ;  in  the  Seied  condition  a  conHidemble 
amount  la  allowed.  When  the  weight  of  tbe  body  keepn  the  bones  in  their  [>i)sition 
in  the  extended  knee,  the  extensor  muscles  are  relaxed,  the  patella  drops  down  from 
its  position  in  contact  with  the  femur,  and  the  ligamentum  mueovum  then  comeA 
into  play,  anpporling  tbe  synoviiil  membmnc  and  fnt  below  Ihe  patella.  (See  Meyer, 
op.  ciL ;  Ooodair,  in  "Edin.  Med.  Joum.,"  1855,  and  "' Proceed  inga  of  lloy,  Soc  of 
Edin.,"Ifi5S:  I^angcr,  "  Sllzungslicr.  d.  Acod.  det  Wiasenacli.  Wicn,"  1868;  Uenko, 
"Zeilachr.  fUr  wt.  Mod.,"  t.  viii.,  185B.) 

ARTICUtiTIOKa    OF   THB   LBO    AND    AXKUE. 

PKRONiw-TrBiAL  ARTircLiTioNS. — TTiB  tibiB  aiid  fibtilo  axe  ocinnectoil  at 
their  upper  And  lower  oxtroniitii^a  by  sjnoyiBl  Euticulatioii,  and  their  shafta 
orii  united  bj  an  intarasacous  membrane. 

Till)  superior  exlremilia  of  tlie  bones  preaent  two  flat  oval  articular  anrfnces, 
retained  in  close  contact  \)j  au  atthrior  and  a  ]ii>ilr.Tior  siijieriur  libiii-Jihuliir 
liijmiujiL,  both  of  wbicli  patu  upwards  and  inwards  front  the  licnd  of  the  fibula 
to  the  esterual  tuberosity  of  the  tibia.  The  synovlid  niembmne  which  lines 
this  joint  not  nii frequently  commuuictitca  posteriorly  with  that  of  the  kuoe. 

The  iii(frossfoiM  fiicmbranc  or  Ugamtnl,  which  connects  tba  ahafts  of  the 
tibia  and  fibula,  passefi  between  the  externa]  ridge  of  the  tibia  and  tho 
ridge  on  tho  inner  surface  of  the  fibula,  and  ia  conipMed  for  the  nmst  part 
of  parallel  fibrcss  rucning  outwards  and  downwards,  only  a  fi>w  fibres  crossing 
them  in  a  diffuroiit  direcUon.  The  mombraae  ia  broader  above  tlum  below, 
and  presenta  tuiporiorly  ati  elongated  opening  for  the  transmL-ision  of  the 
antfrior  tibial  vessek,  and  inforiorly  a  Bmall  aperture  for  tho  poasajie  of  tbo 
.latvrior  brauclios  of  tho  peroneal  Tessela. 
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THE  ANKLE-JOINT. 


ISB 


The  inferior  utrtmilia  of  the  tibia  and  fihuia  are  in  coutact  lij  siirfaciiB 
which  for  the  moat  port  are  rough  uiid  bound  together  by  ligamuut,  but  iieai 


Fig.  lis. — ABTitnrunDits  or  rsi  Kxee,  Lio  i>d  Aikli,   ieei 

fHOk  EEIURK.       i 

1,  Euperlor  anterior  libio-flbulaT  li^ment ;  2,  inUroraeons  mem- 
brane* ;  3,  points  ta  tbe  nDtcrii^i  ijiferior  tHtio-fiLtLtrLr  Uiruracut  ;  4. 
internal  InWml  bgameiil  of  ihe  ankle-joiDt  ;  u,  miildle  vertical  fiarl 
(calcknea-fibDlarl  of  tb«  external  [alerxl  ligameot  of  tho  anlile- 
joiut ;  6,  Miteriiir  |iart  italo-fibolarj  of  the  aaiue  j  7,  anterior  liga- 
ment of  the  ankle-jalut. 


Fig.  Its. 


thair  lowor  edges  nre  nnooth  nnd  cohered  by  oartilBge.  The 
tibial  Biuf ace  ia  concave,  the  fib\ilar  couvci  ;  but  lie  lower 
edge*  of  both  aurfacea  are  atraigbt.  The  strong  short 
fibres  which  pass  direcllf  betveeu  tbe  oppoaiug  aurfaoes 
fonn  the  inferior  iiiti'rosaeotia  UgajntyU.  The  aiUerior  Uya- 
rnenl  ia  a  flat  band  of  fibres,  estended  obliiiuely  over  the 
lowor  port  of  tbe  bones,  tbe  diructton  of  its  fibres  being 
dowiiwarJafrom  tbe  tibia  to  the  flhula.  Tbeposfcriarliga- 
menf,  somewhat  triangular,  is  ainularly  disposed  behind  the 
ATtieuJation  ;  its  outer  surface  hi  covered  by  the  pcronei 
miucles.  The  Iraiixvcrse  lijamdU.  longer  and  narrower 
than  the  preceding,  is  placed  immediately  below  it  ;  Its 
fibres  HTe  hori/outal,  and  extend  from  the  external 
malleoluB  to  the  contiguous  part  and  hinder  border  of 
the  articular  surface  of  the  tibia  ;  it  closes  the  interval 
between  the  bones. 

The  mjnoHal  entity  lying  between  the  small  articular 
BUrfaces  is  an  extenBion  of  that  of  the  ankle-joint. 

TuE  AsKLE-JoiNT. — In  thLi  articulation,  which  ia  a 
hinge  joint,  the  inferior  extremities  of  the  tibia  and 
fibula,  united  so  as  to  form  a  kind  of  arch,  embraiM 
transversely  the  superior  articular  surface  of  the  astragalnn, 
ao  as  to  render  lateral  movoment  impossifale  wheu  the  ligamenta  are  tense. 
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Kg.  US. — Tna  Loiteb  TiBio-FcmrLAR  AHTioiri.lTlaN  *iid 
Arklk-Joiht,  fiioh  iehiiid. 

1,  iafeHi3r  po^lerifir  tibio-HTtul.ir  lifantont  ;  2,  tiaa&Terve 
ItgsfMcut ;  S,  posterior  fibrpp  of  tbe  iutpmal  lateral  ligament 
of  tbe  ankle-joint ;  4,  miJJle,  and  5,  posterior  part  of  tbe 
eitetnal  lateral  li^ment  of  tbe  ankle-jeiut ;  6,  posteriDr 
talo-ealcaneal  ligament. 


The  tiiCrmnI  lolfrai  Ugamoit  is  a  flat  fasciculus 
of  fibres,  much  broader  at  the  lower  than  at  the 
tipper  part.  One  extremity  is  attached  to  the 
inferior  borderof  the  internal  malleolus  ;  the  other, 
to  tbe  inner  side  of  tho  awtragalus,  the  os  cakis, 
and  the  scaphoid  lionc,  as  veil  as  to  the  inferior 
calcanco- scaphoid  ligament. 

The  fxltmal  luUral  lignmml  consists  of  three  distinet  bands,  separated  by 
intfirvals  and  disposed  in  different  directions.  1.  The  middle  band  ilescojids 
from  the  extremity  of  the  fibulo,  and  is  inserted  intn  the  middle  of  the 
external   surttoe  of  the  os  colcis.      2.   The  anterior  baud  passes  obliquely 


im 
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forwards  anil  inward*  fVora  tho  fore  part  of  the  outer  malleolus  to  &  part  of 
the  ttatrag:ilus  in  front  of  Ha  external  malleolar  surfiiue  ;  it  ia  the  tbortot 
of  the  tUree.  3.  The  posterior  baud,  the  atrongeat  of  the  three,  pMWt 
almost  bortzontallf  inwards  from  the  pit  on  the  iuiiei  and  back  put  of 
the  malleolus  to  tho  poaterior  surface  of  the  astragalus. 


Kg.  147. 


Rg.  H7.— TnjtavsESE-VKRtioii  Skottow  of  thb  Bioat 
Anki-x  Joiht  m*b  ns  MmoLi,  urn  of  tbc  Poaruioi 
Tiu>'CiLOiKEiL  Abtioi-'Uitiiin,  so  jh  to  mow  ra* 
Sbafi  or  tni  AancuLAa  SnarAais  ahd  CinnM,  lion 

raoH  BEroKi.     ^ 

1,  internal,  2,  eitemsl  mallealni ;  3,  pUsed  on  the  aMni- 
galua  a(  iMe  ingle  between  iui  superior  and  its  eKUmal 
mnltf'olar  aarfure;  ;  1,  poiuU  ta  the  interMUcoua  libio-Sbnkr 
ligament ;  6.  iuleriial  Uteml  ligarneut  of  the  ankte-joinl;  6, 
BuBteutiLcul um  tali ;  7,  calciaeu  fibular  or  middle  part  af  tht 
external  latoral  ligarueiit ;  8,  inner  part  of  the  intemaBoni 
cnlcuneo-tatar  ligament ;  9,  great  tubcruflitj  of  tbe  oalcancnm : 
between  the  tibia,  fibula  and  astm.'alus,  the  sjnoviai  e&tttj 
is  indicated  by  the  dnrk  apace  enoJnsul  bja  white  line  ;  IwIwmb 
the  aBtrngaluH  and  tm  calcic  ■  icetiaa  of  the  posterior  ealaue»- 
talar  ajuoiial  cavitf  is  ihoTn. 


The   anterior  and  poriertor  ligament*  are   merely 
scattered  fibres  in  front  of  and  behind  tha  joint ; 
those    of    tho  posterior  Ugameut    are    weak  uid 
principally  transrerec 
The  synotinl  membrane  of  the  ankle-joint  extends  upwards  bj  a  tnuti 
procoes  which  linos  the  inferior  peroueo -tibial  articulaCioa. 

Momivts. — The  movemcnU  at  the  anklo-joint  nro  mninlf  those  of  flexion  aad 
eiteufeionof  lhefoot,and  the  directions  of  tlioae  movementsureprincipallj  JeterminBd 
by  Ibo  ahapc  of  the  articular  aurfuees.  The  external  border  of  tho  superior  eartils- 
ginODS  surface  of  the  aetragaluii  ia  earred,  and  longer  than  the  inltrnal  border,  and 
bcncc  cilcngloQ  of  the  ankle-joint  ia  accampaaicd  with  a  alight  inward  moTemc' 
of  the  toea.  Tho  horiiontJi!  surfaces  of  both  the  tibia  and  ostrogalm  are  bmadw 
front  than  lichinci ;  hence  in  complete  extension  of  the  aotle  the  uanow  part  of 
Mtragalus  ia  bronghl  into  the  widest  part  of  the  apace  between  ihe  malleoli,  and 
cerUiin  amount  of  lateral  motion  ia  allowed,  wliereoa  in  complete  flexion,  u  when  I 
weiglit  of  the  bodj,  with  i-ompletcly  headed  koeoa,  is  aupported  on  the  toe*,  the  in 
part  of  the  Burface  of  the  aiil.r,igalus  ia  puahed  back  ioto  the  narrowest  part  of 
apace,  and  the  inferior  cxlrumity  of  the  fibula  ia  pressed  upon,  bo  as  to  stretch  the 
lignmcnli  Iretwcen  it  and  the  lilda,  and  give  a  certain  amount  uf  apring  to  thejoii 
Tlii-ro  appears  to  be  no  other  movement  between  the  tibia  and  fibula ;  the**  boi 
being  bound  together  at  their  lourer  ends  with  remarkable  firmncaa. 

ABiicm.iTioMa  or  thx  root. 

ARTICrtiTIONS    OF    THE   CjlLCMNKUM,   AsTKAGALCTS,    AND    SCAPHOfD    BoW 

OKE  WITH  ANOTHER.— Tlio  astragalus  is  connootod  with  tho  calcanoum  by  two 
synovial  articulations,  viz.,  by  a  posterior  one  peculiar  to  those  two  bon*^ 
and  by  an  anterior  one  common  to  tbom  with  the  acaphoiil  bone.  The  fot 
lowing  are  tho  principal  parts  requiring  descriptioa  : — 

Jairojnfo-CiiJcuiieaJ  li^mrhU. — The  iiiUroixeout  tignmtnt,  broad  knd 
■troug,  passes  verticaUy  downwards  from  the  grooTO  between  tho  aoterior 
and  postorior  articular  surfaces  of  tho  astragalus  to  tho  similar  groove  betw*on 
the  corresponding  articular  eurfacos  of  tho  calcAiioum.  A  m«ubimBO(M 
piitl'-ri-ir  /i')<imi:iii  connects  the  posterior  bonier  of  the  Mtragalua  with  tha 
upper  aurfauu  of  tho   ciilciuiciiui  ;     its  fibres  are  ohliqii^  and   Vucy 
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There  is  also  an  rxlemal  Ugoment,  coBiiUting  of  a  Blight  fiwcicnluH  or  fibres, 
wliich  descenilB  perpemliculartj'  froiu  the  outer  surfaco  of  the  astragnJua 
to  the  estoruBl  side  of  the  ciJoanexim,  parallel  with  the  midiile  division 
of  the  external  lateral  ligameot  of  the  ankle-joint  It  may  be  farther 
observed,  that  those  portions  of  the  lateral  ligaments  of  the  ankle-joint 
which  pass  down  over  the  astragalus  to  the  ob  calcis  assist  in  unitiog 
these  two  boues, 

CtUeaiuo-tcaplu>i-l  ligameiiU. — The  ealcaneura  and  scaphoid  bone  are  not  id 
contact,  but  they  are  coimecled  by  two  ligaiaeiits.  The  inferior  or  plantar 
ligament,  muah  the  larger  of  the  two,  is  a  broad  band  which  passes  forwards 
aiid  inwarils  from  the  fore-part  of  the  calcaueum  (sustentaculum  tiUi)  to  the 
inferior  surface  of  the  scapboid  bone.  It  is  in  eontoct  inferiorly  with  the 
tendon  of  the  tibialis  posticua  mnscla,  while  superiorly  it  forma  the  floor  of 
the  articular  cavity  which  receives  the  head  of  the  astragalus,  and  is  lined 
by  synovial  membrane.  The  rxtemal,  dorsal,  or  inicr-oiweoitj  liganunl, 
forma  the  external  boundary  of  the  cavity  just  mentioned,  and  lies  deeply 
at  the  anterior  part  of  the  fossa  (sinus  pedis),  between  the  astraealus  and 
OS  calds.  Ita  fibres,  very  short,  ore  directed  from  behind  forwards  between 
the  contiguous  extremities  of  the  bones.  They  are  attached  posteriorly 
to  a  ridge  of  the  os  caloia  that  separates  tbo  articnloT  sur&cea  for  the 
astragalus  and  os  cuboides,  and  anteriorly  to 
the  outer  side  of  the  scaphoid  bone.  p;g_  ng^ 

Kg.  118. — LiaiMiKTs  or  tdi  Poor,  seib  rBtm 

HGLOH.        1 

1  SDil  S,  partloae  of  tbe  iDtaroal  lateral  ligament 
of  tb«  aalcle  joiQt  deBceading  apoa  tbe  calouieuiii  ;  3, 
CAlcfLDCO-CDbaicI  or  long  filaatar  ligamcDt^  3*,  deep 
or  ihntt  part  uf  tho  auoe ;  1,  plantar  calcnoeo-tca- 
phuid  ligament ;  5,  three  BoapboiOo-cuueironu  liga- 
ment of  tbo  internal,  iniiidle  and  eitenul  cuDaifurm 
bonoA  ;  6,  is  placcJ  npoo  tbe  eitiim&l  cuneiforDi  Lone 
towutla  wbicb  is  seen  coming  from  bebind  a  culwidt)- 
cnneifortn  liganirat ;  7,  is  fiStcvi]  upon  the  intf  mil 
caneifDrm  bone  ;  fram  6  and  7,  arc  aeen  jiassiDgdovD. 
wardflliii?  plantar  cDnoo-metatarsalli^oientfl;  x  ,  purt 
of  the  fiitl  dorsal  eoiieo-metatarEsl  ligament ;  8  and  B, 
ligimt'Dtona  fibres  prolougcd  Trota  Ibe  cuboid  buns 
and  abealb  of  lbs  pcr~hneus  Icngun  mUBcIc  npon  tbo 
onler  metatArssl  bonea  ;  10,  10,  between  tbew  fi^uroA 
tbepoBlerlorinlfrmotalATsnl  (or  tnuiErtiie)  ligamenlsi 
11,  11,  snteriur  tnnaverse  meUtanal  ligameat,  con- 
tinaed  acr«>  the  four  metatarsal  ipacei ;  12,  inter- 
BeHUnold  ligament ;  13,  13,  between  tbeie  Ggurrs  are 
Hen  tbfl  five  palm  of  internal  and  ciCemal  lateral 
iDetatarao-di^tal  ligaments  ^  14,  14,  beli^een  these 
figurte  me  uon  the  five  pnire  of  internal  oiid  eitemal 
lnt?rm]  digital  (plintangeall  tigamenta  of  Ibe  first 
series  :  tboae  of  tbe  second  Heriea  bare  no  figore  placed 
to  msrli  thetn  ;  15,  inferior  ligaaacnt  of  the  pboluigcal 
artienlation  of  the  great  toe. 

The  talo-Kophoid  ot  aitragalo-ieaphmd  lign- 
tncnt,  a  membranous  band  of  fibres  situated 
ou  the  dorsum  of  the  foot,  eiteuds  obliquely  forwards  from  the  anterior 
extremity  of  the  astragalus  to  the  superior  surface  of  the  scaphoid  Iwue, 
and  complotos  the  cajisulo  of  the  calcanoo-talo- scaphoid  joint,  formed  in  the 
rest  of  its  extent  by  the  plantar  aud  external  caloaneo-soaphoid  ligaaeuta. 
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One  tyitorial  membrane  lines  the  ctloaneo-tatur  joint,  and  ■nolhei  tliB 
ciilaaDE»-taIo- scaphoid  articulation. 

CiLcjNEO-CuBoiD  Artioitlatioh.  —  The  calcaaeum  ia  auited  to  Ihe 
cuboid  bone  by  a  synovia]  joint  and  ligaments. 

The  inferior  ligament  oonsists  of  two  diBtinot  fasciculi  of  fibres,  diReriog 
iri  form  and  attaobments  ;  of  which  one  ia  auperficiul  the  other  deep-tented. 
The  Buperficinl  part,  called  the  (ortj  plantar  ligament,  is  the  lougeat  of  tho 
tarsal  lignmeuts.  Its  fibres,  attached  behind  to  the  inferior  anrfnce  of  tho 
calcaneum  as  far  as  the  anterior  tubercle,  pass  forwards,  aud  are  attached  ia 
greater  part  to  the  tuberosity  on  the  under  surface  of  the  cuboid  bon«  ; 
some  of  them  are  continued  onwardn,  and  terminate  at  the  baaei  of  the 
third  and  fourth  uetatarcal  bones,  after  covering  the  tendon  of  the  peroneua 
longui  muBcIe.  Tlie  ihort  or  dcep-itiiUd  plantar  atlameo-euboid  ligametU 
lies  cloBQ  to  the  bones,  being  separated  from  the  superficial  part  bj  soma 
cellular  tissue.  Its  breadth  is  ooDFiderablo,  its  length  scarcely  an  inch. 
One  citramity  is  attached  to  the  calcaneum  in  front  of  the  long  ligaracnt, 
the  other  (somewhat  expanded)  to  the  under  surface  of  the  cuboid  bone, 
internal  to  the  tuberosity. 

The  dorsal  or  nifierior  llgitfntnl  la  a  fiat  band  of  fibres  which  eonnecti  tho 
anterior  and  upper  surface  of  the  calcaneum  with  the  adjacent  part  of  the 
cuboid  bone. 

The  inltrnal  or  iiiternSKO'is  li'iamatt  in  placed  deeply  in  the  hollow 
botvreou  the  astragalus  and  os  adeis,  and  ia  closely  connected  with  tho 
external  calconeo-scaphoid  ligament. 

Fig.  ue. 
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Fig,  HO.— Ltoamsjim  or  tna  Foot,  fbox  thi  nrnmt  hub.     j 

1,  intpmnl  lutein]  ligament  of  tlie  inlcle ;  x,  in  front  of  tbe  nutenlacBlain  tall,  sbainDcl 
part  of  the  intetiutl  Inleral  liKimerit  ilesrEoJing  n|)>in  it ;  2,  poatcrior  talo-calcaneal  lin-f 
meat ;  3,  poeteriortignmantortheHnlitejuint ;  4,  tinrtof  the  long  ami  short  caltaneo-oaboMil 
lipimonta  teea  from  the  inside  ;  5,  two  superior  aitra^lo-Kaphoid  or  tain -fcaj .hold  Uga>| 
niunie;  6,  inlemol  lftlo-««i|ihoij  ligsoient;  7,  iotenial  icapboido-cmieifurru  (first);  8,1 
•Inrsal  or  aupeiior  coneifurco  ;  P,  scafh  old  o-onnci  form  (seoond) ;  10,  iuleronneiforio,  aw 
truiircne  doraul  caneiforDi,  between  the  tiTti  and  «ca>nd  eimeirorni  boaea ;  1 1,  int«matl 
or  lirat  tarm  mi^Iatarmi  lii^imcnt ;  12.  iDfciiiT  first  lann-niebitanal  :  IS,  inleraal  laterall 
metntn no-digital  :  the  internal  inaiaoid  bone  i>  teen  below ;  I  4,  internal  biUr^  digiUj 
ligniiient  (of  the  first  toe)  :   thn*«  of  the  seound  toe  ate  also  »teo  bejond. 
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A  separate  tynovial  mtinhrane  lines  this  joint. 

AaTlCtlLATlONS   or    THE    SCAPHOLD,    CtmOOl,    iNB   CcTKEirOIllI    BoNBS,    OKI 

WITS  ANOTHER. — Tlie  icafihoid  and  cuboid  bones  are  coDDQcteJ  \ij  a  dorml 
ligament,  composoj  of  short  tliiii  fibres,  eitetidiHl  obliquely  butwcen  the 
two  boQM  ;  o  jilanlar,  situated  in  tlio  Bole  of  tlio  foot,  and  cunsistiug  of 
transTctTBD  fibres;  and  aa  iitttroaseotu  ligament,  wbinh  iutervoDus  between 
the  bonos,  &nd  is  attached  to  their  coutiguoua  nurfacea.  When  the  bonua 
toaoh,  which  is  not  alwaj-s  the  case,  they  proaeut  two  smnU  artiotikling  snr- 
faoBs,  nhich  are  covered  with  cartilage,  and  have  between  tiieiu  au  offset 
of  the  afljacent  sjaovinl  membrane. 

The  ii-jiplioid  and  the  cxintiforia  hmia  are  held  together  bj  dorsal  liga- 
ments. It  will  b«  recollected  that  the  scaphoid  bone  articulates  with  tUo 
three  cuntdfonn  by  the  smooth  faces  on  its  aDtcrior  surface.  The  donid 
ligamenU,  thruii  in  Dumber,  pass  from  the  upper  surface  of  the  ecaphoiil  t>i 
the  firat,  secoud,  and  third  cuuoiforni  bones,  into  which  they  ore  inserted. 
Plantar  banth  are  similarly  di-poacd  on  the  under  siufaco  of  the  bones,  but 
these  are  continuous  with,  or  olTsots  from,  the  tendon  of  the  tibialis 
posticus  muscle. 

The  cuboid  aad  the  txteraal  einui/orm  bona  are  coiuiected  b;  a  donai 


Tif.  IGD. 


P 


ni.  IS^. — LT01KENT3    or    TUB     FoOT,     FltOH    TUI    OCTSTDB    IND    DOSSiL    ASnPT.        J 

I,  lower  psrt  of  t)ie  iotcriKscoDa  iDeinbraoe  ;  2,  l"ver  nnterior  tibio  psrooeal  lig»- 
nient;  3^  luwer  pi'^Urinr  liUio-jierDueal  ligameiLt ;  4,  miildU  psrt  of  Ihe  dUrnnt 
UUnt  ligftment  of  tbe  nnkle  joint.  |ja?mDg  to  tho  calcancnni  ;  5,  anterior  punt  of  tba 
viMniftI  lilenil  li);ii,niEDt  nl  the  aDkls-joiat,  pssBiog  to  Iba  sstragiilua ;  biiiav  Ibe  lasl  ItgH. 
meat  Ibe  eiUrnal  t-nlcnnm-tnlnr  lipiioent  bag  not  been  represenlod  \a  Uiis  figure ;  d, 
|io9terior  part  uf  tbe  eJitemal  lateral  ligameirt  of  tbe  ankle-jittot,  pMSJug  to  tbe  aatra- 
galus ;  7,  is  plncfl  aboTe  tbe  intenaseoiiB  oilcuneo-talar  ligamenl ;  8,  doreal  caliaineo- 
scapboid  ;  B,  dorsal  calcaneocuboid  ;  10,  part  of  the  lonj;  plnntar  or  calcaneoeuboid  ;  1 1, 
■flperior tala-Bcaphoid  ;  13nnd  13,  leronil  and  tbird  iicaphoido  cnDeirorm,  and  betreeu  tbem 
nno  nf  the  intereuQO^onD  tigameute ;  14,  an  peri  or  tcapboi  do -cuboid  i  15,  placed  on  Uic 
externa]  cunpifonn  bone,  points  to  Ibeennco-molatanal  Liganifnt  of  the  third  bone  \  above 
and  bclnw  15,  are  cnrresp' ending  liij-aiuenls  from  tlie  eilernal  eanu'iform  to  the  soeond 
and  fourth  tni^Utsi^jil  bones ;  1*i,  ouncp-nictDlarm!  ligmiieiA.  from  tbe  Grit  cuneiform  la 
Ibo  seoond  mi'tntarnnl  Ijonu  ;  bctwi>en  12,  and  l<t,  are  seen  tbe  cunco-melatanuil  li^ainenUi 
whiub  oonvergc  from  the  ti;ree  coauiforrn  tioueeoa  tbifBc^acI'motAtarsal;  17,  coboido-meLii- 
(aml  ligament  pauing  to  the  fourth  niftatanal  bone;  IB,  that  Id  the  fifth :  10  ami  x  x, 
dorsal  intcrmetatarsol  ligamenU  ;  20,  lateral  luelalaria-digiul ;  21,  22,  lateral  digiuL 
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tiijamtjit,  wbich  is  a  thin  fasciculus  of  fibres  extended  between  them  ; 
a  plantar  ligament,  whoae  libree  are  trnnsrer^o  &□<!  ralbcr  iudistiiict  ;  and  a. 
buEdle  of  iiiterosaeotis  fibres  attached  to  their  neighbouring  Hides.  Between 
the  tiro  bones  a  distinct  articulation  is  formad  bj  cartilaginous  surfaces  ;  it  is 
provided  sometimes  with  a  separate  synovial  membrane,  at  othere  with  &o 
offset  from  that  which  belongs  to  tho  scaplioid  and  cuneiform  bones. 

The  three  emwi/orm  done*  are  connected  by  transveTBe  dor>al  Ii</antenb 
&nd  stroDj;  interosseoni  fibres  ;  but  the  latter  are  their  most  efficient  uniting 
structures.  A  tmuBverse  plantar  ligameiit  exists  only  between  the  two 
innermost  bones.  The  articulations  between  these  bones  are  lined  by  offset* 
from  tho  synovial  mumbrane  of  the  joint  between  thorn  and  the  scaphoid 
bone. 

AancBLATioif  of  the  Tabsuh  wtth  thb  METATAsaua. — The  four  anterior 
bones  of  the  tarsus,  viz,,  the  three  cuneiform  and  the  cuboid,  arlioul»t« 
with  the  metatarsal  bones  ;  and  as  the  first  and  third  cuneiform  bones  pro- 
ject beyond  the  middle  one,  and  tho  third  cuneiform  beyond  the  cuboid 
bone,  the  anterior  surface  of  the  tarsus  is  very  irregular.  The  first  meta- 
tnrsftl  bone  articulates  vrith  the  internal  cuneiform  ;  the  second  is  wedged 
in  between  the  first  and  third  cuneiform,  and  reats  against  tho  seoond  ;  th« 
third  metatarsal  bone  artioulutes  with   the  extremity  of  the  external  cuiiei- 

Fig.  IGI. 


Fig.  161. Tn«  StKovijiL  CAv:ti«8  or  mi  AnklsJkiki  ikb  ibk  Tahs*l  abo 

TlRSO'MlTATllWAI.    AltnCX'UTlOJIS,     ID    SsCTIUK.        ) 

The  HCtiun  hiu  been  carried  obliiuetj  upwarJa  and  inwsrds  senwa  the  Tout,  aad 
vertimlly  tlirangli  the  upper  i^rt  of  the  utragalussod  t\ie  tilis.  1,  cut  surlwe  of  the 
tibiu  Kl>aTo  tbo  aokle-JDint ;  2,  plvwd  on  Iht  utragalui  Abore  tbe  poelcrinr  mlcnneo-lalar 
ajniivisl  cn>it5  ;  3,  o"  I^b  bead  of  tbo  ■str^alni  cloae  to  Ibo  comoion  otlauieutaln- 
scB]<buid  Hxnorisl  cmiIj  -,  t.  iotcrotMoaa  cilcaDOo-lalmr  ligEimDnl ;  fi,  on  lbs  satrrior  pdgc 
of  Iho  CAlcanenni,  poiats  to  lbs  culcim do  cuboid  Byaovial  cuthj  i  0,  intorasuaas  calcaneu- 
cuboid  lisanieDt ;  7.  on  tbt  KSphoid  bone,  inarka  tba  usnimoD  HCspboidu-cuoeiforni  and 
iplorounejforoi  synoiial  caTiljr ;  S,  ou  tbu  cuboid  bone,  puiiils  to  the  inleroaiwns  Ka- 
pbuido  cubi'ld  ll^aiueat ;  Q,  ioleriiikl,  10,  middle,  11.  eiternsl  cuDeifotm  bones;  12, 
cuboid  '  bcln-ei^  these  sefcnil  bouFs  the  iuteroHieous  iigsments  are  sbown ;  from  13  to  1 7, 
■re  tbe  melatnrial  bones,  with  the  inleroiKDui  lipitiuentB  bet<ri>ea  them;  S  to  1(,  tbe 
inl«n>eseoDs  ligament  from  tbe  iatfiraal  euneiform  to  the  sc&ind  melAtsEssI  bone  ;  II  to 
Iti.  the  inter«nfoua  liginieut  from  the  sitemsl  euDEiri>rni  to  the  fourth  netatursiJ  bone  : 
Uiera  *rc  alio  shown  in  thii  fit:"!^-  ''''  sjouvinl  cavilj  at  the  finn  tarBu-iuetataniil  arti- 
eulatioii,  thai  belwcea  the  ruiddli>  and  eilunal  cuuciKirui  b'>nei!  and  tlie  neeund  and  tliinl 
mtlntanai ;  and  tbsl  bolween  the  cuboid  aiid  the  fuurtli  and  fifth  metatarul  bcnca. 
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form  ;  and  the  laat  two  with  the  onboid  bone.  Ho  articulatioDB  are  fnraiHlieil 
with  sfuoviid  mcmbmuos,  aud  the  bones  are  held  in  contact  b;  dorsal,  plantar, 
uid  interosBooua  ligamcuts. 

The  doTial  tarao-mctataianl  ligamouts  are  flat,  thin  bands  of  parallel  fibres, 
trhich  paaa  from  behind  forwarils,  oonnecting  the  ooutigiiouB  eitremititB  of 
the  bones  before  mentioned.  Thus  the  fitft  metaUiEixl  bone  reoeives  a  broad 
thin  band  from  the  corresponding  canuiform  bone  ;  the  second  receives 
three,  which  converge  to  its  upper  surface,  one  pa»Mng  from  each  cuneiform 
bone  ',  the  third  has  one  from  the  external  cuneiform  bone  ;  and,  finally, 
the  la«t  two  are  bound  hy  a  fasciculus  to  each  firom  the  cuboid  bone,  and 
hj  fibres  from  the  external  cuneiform  to  the  fourth  motataTsal  bone.  The 
plautaT  ligaments  are  less  legular  ;  the  bands  of  the  first  and  second  toes  are 
more  strongly  morkoU  than  the  coixeaponding  ligaments  on  the  dorsal  sxa- 
face ;  and  those  of  the  fourth  and  fifth  toes,  which  are  merely  a,  few 
Hcattcred  fibres  pasxing  to  the  cuboid,  receive  support  from  the  sheath  of  the 
poroneus  loitgus  muscle.  Ligamentous  bands  stretch  in  an  obbquo  or  trans- 
verse direction  from  the  internal  cuneiform  to  the  socouJ  and  third  meta- 
tarsal bones,  and  from  the  citenial  cuneiform  to  the  fifth  metatarsal. 

The  iiUcroeaeoiit  ligaments  are  longitudinal  in  direction,  and  have  especial 
interest,  because  of  the  resistance  which  they  oppose  to  the  surgeon  in 
separating  the  metatu^ua  from  the  tarsus,  in  conseqoence  of  their  deep 
position  between  the  bones,  a.  The  internal  and  largest  of  those  lies  to 
the  outer  aide  of  the  first  cuneiform  bone,  and  oiteiids  from  this  bone  to 
the  neighbouring  side  of  the  second  metatarsal,  close  to  the  articular  sur- 
face, b.  The  exlc-iutl  interosseous  ligament  separates  Ihe  articulation  of 
the  fourth  and  fifth  motatarsal  bones  from  the  rest.  It  connects  the  outer 
aide  of  the  oxttinml  cuneiform  bone  to  tho  same  aide  of  the  third,  and  very 
strongly  to  the  inner  side  of  tho  fourth  metatarsal,  c.  Occasionally  some 
fibres,  of  less  strength  and  importance  than  the  preceding,  are  observable  ou 
the  outer  aide  of  the  second  metatarsal  bone,  connecting  it  to  the  nuJdl« 
caneiform. 

The  iotcrOBseous  ligaments  are  found  to  vary  eomcnhat  in  their  connections  from 
those  hero  slated,  being  sometimes  attached  at  onco  to  the  conliguaug  aiilcs  of 
tiro  tarsal  and  two  mcUtaiBal  bonea.  Attention  was  firat  psrtioitlarly  directed 
to  these  ligamcatB  tiy  tl.  Ll^^franc,  in  connection  nith  tlio  ainpuUlioa  of  the  foot 
through  the  larso>nietatarB4d  orLiculution.  See  "  UaDucl  des  OpSiations  Chirargi- 
oalei,  Ac     Par  J.  Coster."    3rd  edit     Paris,  1820. 

Synor-ial  mcitibrana. — There  are  three  synovial  membrnuea  in  this 
irregular  aeries  of  articulations,  a.  One  belongs  to  the  internal  cuneiform 
and  the  first  metatarsal  bone  ;  the  joint  formed  between  these  two  bones  is 
altogether  separate  and  out  of  the  range  of  the  rest.  b.  A  second  synovial 
membrane  is  placed  between  the  cuboid  and  the  fourth  and  fifth  motataraal 
bones  ;  thia  is  isolated  on  tho  inner  side  by  the  external  intorosaeous  liga- 
ment, c.  The  third  ormiddlo  one  is  placed  between  the  middle  and  external 
cuneiform  and  the  second  and  third  metatarsal  bones,  and  is  prolonged 
between  the  two  last-named  bones,  oa  well  as  sometimes  between  the  third 
and  fourth  metatarsal  bones.  The  disposition  of  this  laet  synovial  mem- 
hraue  is  snbject  to  variation. 

CoKNBCUOM  or  THB  Metatucsii;  Boxes  with  one  ahotber. — The  meta- 
tarsal bonei  are  bouml  together  at  their  tarsal  and  digital  ends  *  very  firmly 
in  the  former,  and  loosely  in  the  ktter  situation. 

The  tarsal  ends  or  bases  of  the  four  outer  bones  articulate  with  each  other, 
having  lateral  cart'daginona  surfaces  provided  with  synovial  membrane,  and 
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■re  oonnoetod  by  doraiU,  plnntar,  and  ittterosnooiu  ligaments,  The  dortdt 
and  jilnnlar  ligaments  oro  short  transverse  bRodB  stretching  across  iLo 
five  metatarsBl  bouea  from  ono  to  auotlior.  The  iitUroie'ovn  fibrts,  lying 
deeply  between  the  boues,  occupy  the  rough  parbi  of  IheU  Utenl  BurfiM«s : 

Fig.  15i. 


Pis.  152. — VbRTIOII.  AKIBftO-roSTBIUOE  SsOTlO*  0»  IffB  AjUlB-Jotltl  iHD  iETIOlJ- 
LITIDHS  l"  TUe  FrIOT.  A  LITTLE  Tl)  IBB  [K9iDI  Or  THS  MlUDLE  OF  tUE  ObUT 
Tub    Oy   TUB    RiBUT    PiXlT.        i 

1,  the  BjmoTinl  cuTitT  of  Ibc  Dnktc-joiat ;  2,  the  poalerior  t&lo-oitoin^  irticulaUon  ;  3, 
filAt^Gf]  above  tbc  tA^o-BcaphuiJ  i^rlicalatmn  ;  3',  on  the  Mtm^laB  above  the  uitcricir  l^lo- 
nlnktieal  artjculiiliniii  nbich  ia  eontinaoui  witli  the  preoe^ling  ;  the  iuteroaieouE  liguueDt 
li  ttvD  HpsTuIing  2  from  3'  ;  i,  Ibe  inferiur  oalcuDea-seBpbuid  llgaiueDt  ;  &,  purl  of  tbe 
cnlcaneO'Cnbuir]  or  long  plantar  ligament ;  0,  tbe  Kapboidn-cuDeiform  u'ticalaljoa  ;  7, 
(be  GrA  iuetatjir^-cun':iri>TiQ  nrticulation ;  3,  tbe  first  melAtarBo-pJialAQgeal  &rticalDitjaa  ; 
S,  Bcctioa  of  (be  inner  scEamniil  boQi? ;  10,  the  [ihalange^il  siticulatinn  ;  1],  plal^ed  ou  the 
ctiliuiDeani,  iDdioat«i  Ibe  bursa  betireeu  the  upper  part  of  the  tabeii:iBit}  of  tbat  buoe 
auJ  tbe  Icodo  A  eh  ill  is. 

they  are  of  cODsiderable  strength  and  firmnesa.  The  intermelatarml  orti- 
oulur  cnvitiua  are  lined  with  lynociat  membrnnc,  which  in  each  ia  continued 
forwards  from  thut  lining  the  joints  fonncid  between  the  baaea  of  these  bones 
and  the  taniis.  The  first  and  second  motatAisal  bones  do  not  articulate 
latcr.tlly  with  each  other. 

Traiimerae  mcUilarful  liijiiment. — The  digital  extremities  or  heads  of  the 
metatarsal  bones  are  loosely  connected  by  a  transrcrse  band,  which  is 
identicAl  in  its  arrangement  with  the  corresponding  structure  in  the  hand, 
with  this  exception,  that  it  is  attached  to  the  great  toe,  nhercna  in  the  hand 
the  transverse  metatarsal  ligament  does  not  reach  the  thumb. 

ABTICDI.LTIONS  0¥  THE  MbTATARSAI.  BoNES  VlTfl  TlIS  DlOITAL  PHU.A!fOBH, 

AND  OF  THB  LATTEB  ONE  WTTU  ANijTHBit. — The  heods  of  the  metatarsal  banes 
are  connected  with  the  xmali  concave  articular  surfaces  of  the  first  pbahtnges  by 
two  lateral  ligaments,  au  inferior  ligament,  and  a  synovial  membrane,  which 
are  closoly  ainiiUr  to  those  which  belong  to  the  com-spondingpiirts  of  tbe  baud. 
The  articidations  of  the  phalanges  with  one  another  are  also  coDstructeil 
on  the  aame  plan  as  thoBO  of  the  superior  oxtreuiity.  In  each,  the  bones 
are  heUI  in  contact  by  two  lateral  ligaments  and  an  inferior  ligament  or 
fibrous  plate  ;  and  each  of  the  cavities  is  lined  by  a  synovial  menibraue. 

MovEHiiiTS,  kn. — In  the  mcchanUm  of  the  font  three  arches  srcdislinguiAhalile,  two 
of  them  1on|;itudiiiiil  nnd  one  (ruDavcrae:  all  of  (bcm  capable  or  bving  flall^ned  aome- 
irhMt  b.T  "'  '"om  ahave,  and  combining  to  secure  eUstlcily  of  the  parts  at  rest 

cr  in  It  inner  arch  ii  formed  by  liio  oi  coleii,  Mtra^lns,  scnphoiil,  and 


I 


^^^^^H  mroLOOY.  lo? 

w 

three  enneiform  bonos,  logcllicr  with  the  three  inner  Iocs ;  the  henJ  of  the  ttslragnlna 
boiiig  ihc  kcif  Etone,  nail  being  supfiorlcil  in  its  poslUoa,  not  by  immoveable  iiient, 
as  woulil  be  iLe  case  in  &n  urch  of  ma*nn  witk,  but  liy  Iheia  in  conneotion  wili  Ibe 
iDTerior  calcanco-scaphaid  ligimoDt,  The  outer  ari'b  ia  furmcti  bj  the  os  calcis, 
euboid  bone,  anil  two  outer  toes.  Bad  id  aupjiurttJ  by  the  Strang  inferior  ealcanco- 
cnboid  ligaments.  Tbua  the  calcaneo-Bcaphuid  and  calcsneo-fuboid  liguncnta  are 
stretched  by  the  wholo  weight  of  the  body  bearing  down  upon  the  uruh,  and 
prevent  the  too  great  flattening  of  the  instep  ;  nn  action  in  whiuh  they  are  assialcd. 
howoier,  by  the  plantar  nponeuroui.  Tbo  imnsTcrae  arching  of  the  foot  is  moat 
narked  along  the  line  of  laidO-ineLatarfiil  articulationii,  and  is  maintained  by  the 
wedge  flliapc  of  tho  bono*  and  by  inferior  ligamenta.  The  weight  of  the  body,  filling 
upon  the  balle  of  the  iofi  when  the  heel  is  rniKd,  lcnd«  to  spread  out  the  metatarsal 
bonm  at  their  distal  eilreniilies.  and  to  flatten  the  tran9«er*c  aich,  which  recovera  its 
position  when  Che  prewure  is  removed.  Between  the  astragalus  and  the  calcaDcam 
only  one  kind  of  motion  i»  po*Bible,  the  centre  of  •hich  in  the  interosseous 
•ilfBgala-ealcaneal  ligament,  and  is  of  such  a  nature,  that  when  the  posterior  juirl  of 
the  at  calcLs  slides  iawords  and  upwards  beneath  the  aalragnlus,  its  euboid  extremity 
moves  downwards  and  outwards.  A  certain  amount  of  gliding  movement  is  also 
allowed  between  tho  tarwil  and  metatarsi  bones,  and  that  meat  eoosiderably  between 
the  cuboid  bone  and  outer  toes.  1'hus  it  happens  that  if  the  foot  is  flexed  against  the 
leg,  and  then  is  gradually  extended  by  force  applied  to  the  toes,  as  by  the  aetion  of 
tho  floioics  digitorum  muscles,  the  fir^t  part  of  the  movement  is  accompliBLed  at  the 
ankte,  and  consists  of  extension,  wlUi  only  a  eli;>ht  inward  turning  of  the  toes; 
further  extension  is  aceompll^heil  by  moicment  lietwecn  the  calcaneum  and  a»tra- 
galos,  and  is  accompanied  by  deprecsion  of  the  outer  edge  of  the  foot ;  and  after  that 
a  tittle  more  extension,  accompanied  by  more  considerable  depression  of  the  outer 
edge  of  the  fool,  is  efTeoted  at  the  larso-mctatarsal  articulations.  The  direelion  of  the 
movement  of  extension  uf  the  toes  it  the  nnetatarso  phalangeal  articulations  is 
upwards  and  outwards,  so  th.at  although  tho  great  toe  is  in  a  lino  with  the  inner  edge 
of  the  foot  when  resting  on  the  ground,  it  Is  no  longer  so  whoa  Dver-ei tended,  w,  for 
inataneo,  when  supported  by  a  shoe. 


Section  III.— MYOLOGY. 

Under  tlie  title  Mvulooy  will  bo  brought  the  aystematio  descripttou  of 
the  fonu,  positiun,  and  relatiuns  of  the  niUBDlea  of  the  body  with  their 
teuilone,  anil  in  tho  fluino  section  it  vrill  be  oonreuieut  to  include  that  of 
the  fitaciie  aiid  aponeuroses. 

As  many  of  tho  UJUHcles  conaiat  of  tendinoun  aa  Wfll  as  muscular  parts, 
the  deBcription  of  the  tendons  and  their  sheaths  DeccsEorily  forms  a  part  of 
that  of  the  muacles  ;  luid  farther,  as  it  is  impossible  to  aoparate  the  eiami- 
uatioD  of  the  attachments  of  a  muscle,  or  of  groups  of  muscleB,  from  the 
study  of  tho  motions  produced  by  thorn,  the  atateuient  of  tbo  action  of  tho 
muBoles  will  accompany  their  anatomicnl  description. 

In  the  description  of  the  muscles,  it  ia  customary  to  state  the  attach- 
ments of  their  opposilo  ends  under  the  names  of  origin  and  imertion  ;  the 
first  term  being  uaually  applied  to  the  more  fixed  or  proximal,  and  the 
second  to  the  more  movable  or  remote  attachment  :  but  it  is  to  be  observed, 
that  it  ia  sometimeii  difficult  to  lay  down  n  nde  for  tbo  correct  use  of  these 
terms,  nud  that  in  almost  all  instances  it  is  of  importance  to  Donnidcr  the 
action  of  a  muscle  as  it  may  affect  the  motions  of  the  ports  attnchoil  to 
both  of  its  oitremitius. 

As  tho  muscles  bolung  to  the  double  symmetrical  ports,  it  vQl  be  under- 
atood  that  it  is  EulBcient,  as  in  tho  bones  and  joints,  to  describe  thof" 
occupying  one  side  of  the  body. 
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The  deacription  of  the  involuntary  and  unstriped  musclos  connected  wtib 
ioternal  orgiins  ia  excluded  from  the  present  Beotion,  m  u  duo  that  of 
aome  amall  striped  muacles  situated  in  certain  complicated  orgoni,  such  aa 
the  laryiix  luid  ear,  as  it  is  more  expedient  that  thoae  muscles  should  b« 
treated  of  uuder  the  acveral  orgajia  to  wliich  thej  belr>ag.  Id  the  arrange- 
mant  to  be  adopted  in  the  aDatomicdl  descriptiou  of  the  external  and  volna- 
tar;  mtiscles,  it  ia  almoiit  imposBible  to  follow  a  gtrictlf  ayatamatic  order 
founded  eicluBlTel;,  either  upon  their  potution  in  the  several  legiona  of  the 
body,  or  npon  their  actionn  :  in  the  foUowing  aection,  therefore,  an  arrange- 
meiit  is  adopted  which  ia  based  in  part  on  both  of  these  coa^denUona,  and 
nhich  BoeuiB  to  be  the  moat  aiinple  and  ailvaDtageoUB  to  the  etudent. 

Fascia. — Thu  term  Foacia  includes  all  the  membranoua  dispositiona  of 
reticulated  or  felted  fibrous  tissue.  These  stnictures  have  uauolly  beeu 
distinguished  as  the  iKptrlidtil  and  the  dfep  ;  the  former  consisting  of  looser 
and  fiuer  substances,  and  posaing  by  their  slenderer  kinds  into  the  finer 
varieties  of  connective  tissue  ;  while  the  latter,  denser  in  character,  fre- 
quently oxMbit  more  or  lesa  regular  ornrngementa  of  strong  white  fibres, 
giring  them  a  ahining  appearance,  and  are  often  termed  aponeuroFea. 

The  connective  tisaue  of  the  body  being  that  in  which  all  olhera  are  em- 
bedded, may  be  considered  as  forming  a  continuous  meshwork  of  fascin  of 
various  degrues  of  firmness  arranged  so  as  to  enclose  shut  apace*,  within  whioh 
the  other  parts  ore  contained.  Thus  each  fasciculus  of  muscle  it  surrounded 
by  connective  tissue  ;  the  larger  fasciculi  are  separated  by  stronger  par- 
titions, and  the  whole  muscle  is  invested  with  a  layer  of  such  distiuctnea^ 
that  it  may  appropriately  be  styled  a  fascia.  So  also  the  sheatha  of  vemehi 
are  formed  of  this  substance  ;  and  iu  certain  porta  atrongar  Hept%  having 
attachment  to  bone,  and  coutiuuuus  with  the  porioateiim,  which  likewise 
belou^'S  to  the  soriea  of  white  fibrous  membranes,  form  partitioua  between 
dissimilar  atructnres. 

Si'ptrjkial  Fiitcia, — Under  this  name,  or  as  mhetiiantmufateia,  a  described 
the  layer  of  loose  tiaauo  of  varying  density,  which  ia  placed  immediately 
below  the  akin,  all  over  the  body.  It  is  the  web  which  couCains  the  sub- 
cutoneoua  fat,  the  ^ aTinieuZuj  o^ipofus,  and  in  some  regions  superficial 
muscles,  as  the  pannictUiit  earnoifia.  From  the  subcutaneous  tissue  of 
the  eyelids,  however,  as  well  as  from  that  of  the  penis  and  scrotum,  ailipoM 
matter  ia  entirely  absent  It  is  to  be  noticed  also  that  between  the  muscles 
and  the  subcutaneous  fat  there  is  always  a  certain  amount  of  fascia  devoid 
of  adipose  matter,  and  that  it  is  in  this  stratum  that  the  trunks  of  the 
aubcutanooua  vessels  and  nerves  are  found.  But  when  the  fat  becomes 
absorbed,  the  stroma  iu  which  it  was  deposited  ia  still  le^  and  its  raushea 
approach  one  another,  so  that  in  lean  subjects  a  more  fibrous  condition  of 
the  aubcutaneoua  fascia  is  often  found  thou  in  others. 

Dttp  Ftuciix  and  Aponturot'is. — Under  the  name  of  deep  fiiscia  is  com- 
prehended that  stronger  layer  of  fibrous  or  connective  tiasna  which,  lying 
more  close  to  the  muscleR,  gives  them  a  general  investment  or  dips  between 
thom,  and  forms  a  nearly  continuous  covering  of  the  body  beneath  tbs 
BUporficiul  fascia.  It  is  chiefly  to  the  stronger  parts  of  this  fascia  that  the 
name  of  aponeuroses  has  been  given.  Those  covering  the  musclea  have 
been  named  aponeuroitt  of  inxatmtnl  (Bichat),  to  diiitinguish  them  from 
proper  tendinous  expanaions,  or  aponeuToiti  0/  iiuerfioti,  of  muscles.  Thia 
distinction,  however,  is  far  from  being  uuivorBally  applicable  :  aponeuroses 
of  insertion  are  often  continued  into  aponourosea  of  investment,  as  in  the 
instance  of  the  gluteus  maiimus,  or  into  mere  fascia,  as  at  the  lateral  parts 


EPICRANIAL  UUSCLES.  lOS 

of  the  occipito- frontal  aponeurcwM,  or  ths  oranikl  origin  of  the  trapo^niia 
moscle.  Tbe  priDcipal  npoDeurosaB  of  iafeatment  are  tlinae  which  inease 
the  niuac!i38  of  the  hmbs,  binding  them  down  in  a  common  sheath,  ittiJ 
ooDneoted  in  rurioiis  pUoes  bj  stpta  with  the  bonea.  They  are  cbaract«riatia 
of  the  hinbs,  there  being  no  aliucture  dutirul/  correapouding  to  thum  in 
the  rest  of  the  body. 


MUSCLES  OP  THE  HEAD  AND  NECK. 

EVFEBi7l?TA.L    MU!K.'LBg. 

JilricHiNiAL  McrafLES. — Uudor  the  title  of  oixipito-frontalit  muscle  are 
Domprehended  a  pair  of  occipital  and  a  puir  of  frontal  musdaa,  together 
witlt  a  thin  apouenroaia  eitdudiug  over  the  craaium,  and  uniting  the 
anterior  and  posterior  muscloa  together. 

'I.  The  Qccipitalit  muscle,  thin  and  subcutaneous.  Is  attached  inferiorly 
bjT  short  tendinous  fibres  to  the  estomol  two-thinla,  sometiium  much  less, 
of  the  superior  curved  line  of  the  occipital  bone,  and  to  the  miutoid  portion 
of  the  tumporal  bone,  immediately  above  the  attachment  of  the  stomo- 
mastoid  muscia  Its  fleshy  fibres,  from  one  to  two  iuchea  in  length,  are 
directed  upwards,  and  terminate  in  distinct  tendinous  fibres,  continuous 
with  the  epicranial  aponeurosia.  Between  the  muscles  of  opjioslte  siiles  is 
an  interrol  of  variable  size  occupied  by  a  part  of  that  aponeurosis. 

b.  The  froiitalU  muscle,  longer  and  broa<ler  and  of  a  paler  colour  than 
the  occipitalis,  arises  superiorly  in  a  convex  liuo  from  the  epicranial 
aponeurosis,  while  infi-ritirly  its  inucnnoat  dbres  ate  continuous  with  the 
pyramidalis  nasi  muscle,  and  the  others  are  blendtNl  with  the  corrugator 
BuperciUi  and  with  the  orbicukris  palpebrarum,  aa  for  outwariis  ss  the 
external  orbital  process  of  the  frontal  bone.  The  fibres  ore  nearly  vertical, 
running  ahghtly  inwards  ;  the  margins  of  the  right  and  left  munclo  are 
united  for  a  short  distance  above  the  root  of  the  nose,  but  are  separated  by 
an  angular  interval  superiorly. 

c.  The  ejiicrnnuil  or  occipito-frontal  aponturoiis  extends  over  the  upper 
surface  of  the  cranium  uniformly  &om  side  to  side,  without  division.  Ptn- 
teriorly  it  is  attached  to  the  oocipitales  muscles,  and  to  the  protuberance 
and  superior  curved  lines  of  the  occipitid  bone,  anil  anteriorly  it  terminates 
in  the  frontoles  muscles,  while  laterally  it  presents  no  distinct  margin,  but 
below  the  temporal  ridge  becomes  thinner  and  less  aponeurotic,  and  gives 
attachment  to  the  superior  and  anterior  auricular  mu.?cleH.  Its  fibres  are 
chiefly  lougiludinal,  and  ore  most  distinctly  tendinous  where  they  give 
attacboicut  to  the  occipitales  muscles.  Its  outer  surface  is  firmly  boimd  to 
tbe  skin  by  an  ubundaot  network  of  ^brous  tissuo,  constituting  the  so- 
called  superficial  fascia,  by  the  meshes  of  which  the  subcutaneous  fat  ia 
divided  into  granules  ;  while  its  deep  surface  gUdes  upon  the  subjacent  peri- 
cranium, to  which  it  is  loosely  adherent  through  the  medium  of  a  deticats 
connective  tissue  devoid  of  fat. 

AoTiois. — B;  the  contraction  of  tha  whole  occiplto-frantalis  maicle,  the  scalp  is 
drawn  buokwarJa,  and  the  ojebrowa  elevoted :  by  the  oonlraction  of  the  fronlales 
miLtcloi  Blanc,  (lie  eyobrowi  arc  elevated,  the  scalp  pulled  farworilB,  and  tbe  Hkia  of 
the  fDrehead  thrown  into  Iransvorae  ifrinklcj ;  by  Iho  conlractioa  of  the  Docipitales 
musics  alone,  the  aaiip  is  cimwn  backwards;  and  by  Uin  alternate  octloa  of  the 
QCDlpitales  and  fnmtalea  moscles,  the  scalp  is  naTod  bachHirda  and  forwards.    In 


Fig.  1C3.— SvFUincui,  Vieit  or  the  MnscLna  on  jam  Lin  stci  oi  thi  Hud  ixd 

Neok  (aliglitlj  alWred  Ironi  Buurgerj).     J 

a,  ctwiibI  aponcorotu :  b,  mpcri^t  carrcd  Udo  of  Ibc  ordpital  bone  ;  r,  ntmaB  at  the 
loHur  jav  ;  d,  lover  eilgD  oftbe  h^oid  bone  i  t,  licnd  ortheclniicle.  1,  uiteriDi  or  rronlal. 
and  1',  poat«TiororDcci]pHid  pni-t  of  tbeoct^ipiUi'rT'iDtAlJB  muscle »  a,  tlieapcDGiiroliceoT«rui^ 
nflht  croniDm  citcndin^  txytvecu  the  two  porlLOUB  ofthc  mnacte;  2^  superior  Auriculiir;  3', 
anterior  annculst  i  3,  iioattnorauricoUrin  twii  fBScicnli ;  (,  in  placed  in  fiontcf  lliettmiilc 
I'liiBc  Id  the  oDt^r  inrl  of  lite  orliicnlnriB  patpebraiam  ;  G,  jijmaidaliiDoai  ;  0,  triait|i;ularii 
iLOai  or  cum|ire&Bur  naiiom  ;  7<  luvatur  liiLii  Hui-^i^iuj-iti  alrei^ue  Daai ;  8,  iTlficuli^'iv  urii ; 
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S',  )U  attachment  lo  tlie  ciiliunelU  nasi,  or  deiimsor  nui ;  9,  UrnliH'  Ubii  niprnoris, 
uul  o1»H  lij  it  ij^ountlcDii  minor ;  fartber  Idi^lc  [Otiiing  bom  tb«  -*-  (lUi'iuetf  ilairn 
faimrrl*  S,  ijgoiniticiu  majoi ;  and  betveen  the  lygv^maCici,  in  ibadair,  U  aeta  ik  pnrtiaa 
of  tbe  le»ldr  uisnli  oris;  10,  qnailralus  ni^uli  or  depresSOT  labii  inrerioria;  It, 
triangnUriE  oria  oril«[ir<it9or  anguli  oris;  12,  poiuU  tolhoaitutimi  of  levator  mcnti  ;  13, 
u  placed  OQ  tbe  tniuelflr,  it  is  immedutfilj  ftboTo  tbv  Tiacriu  or  np|ier  boriiontal  Gbm  uf 
the  plal^nna  mjuiJea,  and  a  line  pitintdfroni  it  to  tbe  Imroinator  ;  It,  platjuna  m joi Jw ; 
IS,  plued  on  tbe  upper  fiart  of  Ilie  iteruo>rniuU>iii,  poiata  b;a  IJno  to  tbs  puterior  boUf  of 
the  digiutrie  mnicte;  IS',  the  eteruivl  t«a>luD  of  tbe  stern o-ouuloid.  ■  part  'j{  its  cIsTicolu' 
portion  i«  Men  near  <  :  Ifl,  Irapeiim  :  IT,  splrniua  oipitis  ;  +,  Bplcoiua  chilli ;  IS,  leritrT 
•capulnj;  19,  sl«nio-hjoid  ;  20,  nmo-bjoid ;  21,  peotor»lij  nwjor,  ila  pectoral  part;  21', 
ill  elaTiealu' part;  22,  deltoid. 

moat  conTeoientl;  described  along  vrith  that  gtructure,  there  are  attached  to 
tUe  ext«n]ftl  e»r  three  larger,  but  still  rer;  Bli([hll7  deceloped,  miiacloii, 
which  eetre  to  move  it  as  a  whole. 

The  aurk ularu  superior  or  attotUns  aiiricvlam,  the  largest  of  the  three, 
ariaec  iii  the  temporal  region  of  the  head  frum  the  epicranial  aponeuroaia. 
Its  fibres  ore  extremely  delicate,  and  radiated  in  arrangomeut,  and  are 
inserte*!  by  a  comprsaBod  tendon  into  the  cortilnge  of  the  ear  at  the  upper 
And  anterior  port  of  tbe  holii  and  upper  part  of  the  cozicba. 

The  aurkiilarii  antfrior  or  attrahtnt  auricii^m,  scurcsly  separated  from 
the  preceding  muscle,  ia  pole  and  indiatinct,  and  is  attached  to  the  thin 
Interal  prolongation  of  the  epicranial  nponenroais,  from  which  it  passes  bock- 
varda  to  be  in»trtod  into  the  foro  part  of  the  helix. 

The  auricularia  'posterior  or  rtlra}ient  auriailam  muscle,  conawta  of  two 
or  three  thin  foaoiculi,  which  arise  from  the  mastoid  prooesa  bf  short 
aponeurotic  fibres,  and  are  inserted  into  the  back  port  of  the  concha.  The 
fibres  are  much  deeper  in  colour  and  taore  distinctly  marked  than  in  either 
of  the  other  auricular  muscles. 

AoTioas. — Tho  three  aurli^oliuvs  mtudcs  respectively  draw  the  pinna  of  the  ear 
npwardi,  baokwarda.  and  forworiJs,  la  tho  miyorily  of  pcr40D9  Lbeir  action  ii  not 
direcll;  luidcr  roluntary  conltoL 

Muscles  of  tsb  KTELtna. — These  ore  four  in  number — namely,  tho 
orbicularis  palpebrarum  and  tcDBor  taisi,  the  ootnigator  supercilii,  and  tbe 
levator  polpebrte  auperioris. 

The  orbiciUairU  palpebrarum  is  a  thin  elliptical  muscle  closely  adherent  to 
the  skill,  surroiuiding  the  fianure  between  the  eyelids  and  covering  their 
■urfnce,  and  spreading  for  some  distance  outwards  on  the  tompio,  upwards 
on  the  forehimd,  and  doivnwarda  on  the  cheek.  The  fibres  forming  con- 
centric curves  are  attacheil  by  their  extremitiea  at  the  inner  ougle  of  the 
orbit  :  lat,  to  tho  edges  and  anterior  aurioce  of  the  tendon  afterwards 
described  ;  3nd,  to  the  surf:ice  of  the  no^  process  of  the  superior- maxilla, 
near  the  anterior  miirgin  of  the  lachrymal  groove  ;  and  3rd,  to  the  internal 
angular  process  of  tho  frontal  bone. 

The  fibres  situiiled  in  the  eyelids  are  thin,  polo  and  little  curved,  and 
conceal  tbe  tamal  cartilages  :  thoy  are  sometimes  distinguished  by  the  name 
"ciliaria."  The  peripheral  fibres,  "orbicularis  latus,"  more  largely  dove- 
loped,  rest  on  the  cheek  and  miurgin  of  the  orbit.  Superiorly  this  muscle 
conceals  the  corrugator  BUporcllii,  with  which  and  the  ocoipito- frontalis  it 
is  intimately  connected  ;  iuferiorly  it  covers  the  origin  of  the  elevators  of 
the  upper  lip,  part  of  the  common  elevator  of  tho  Up  and  nose,  and  tho 
lachrymal  sac  ;  and  oxtemaUy  it  lie?  upon  a  part  of  tho  temporal  fascia, 

Th«  tendon  of  the  orbicularis  muscle  (lendo  palpebrarum).^- At  the  innev 
commissure  of  the  eyelids  is  a  small  t«Qilon,  which  is  often  obscured  by  ' 
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fibres  of  the  muscle,  hut  is  rendered  apparent  by  drawing  the  lids  outwArda. 
Thin  tonJoQ  is  about  two  linea  iu  length,  anil  leas  than  one  in  breadth,  aad 
is  uttiLched  to  the  anterior  margin  of  the  lachrTinal  grooTe  ;  thence  it  runs 


Fig.  1G4. 


Pig.    IM.— BuPBEKOlil.    HfD    DBEP    TiKW  OT   TUK   MCSPLM  ol-  TBI  HsiD   AUK  KbOK, 
CKuU  BETuBS  (ultcrcil  fruin  Buurgerj).      | 

On  Ibe  left  side,  the  plat^ma  alune  has  bceo  remaTid  ;  on  the  right  side,  portiona  oi 
Ijie  ijgDinatic  arch  and  olaTicle,  Ihe  ■iiJper6<^iAl  mQActea  of  the  i^maium  and  face,  the 
muaeter,  trap<*iiiia,  RterDcs^mnaCDJd  and  pi'OtoniUB  uiajar  loupcles  bare  hcea  rcmorPLl ;  a, 
right  alar  cartilage  at  tba  DOae  ;  b,  upuu  tbe  lobe  of  thu  right  car,  pninti  to  the  coronoij 
prooen  of  tbo  lovi^r  jav  ;  Cj  the  budy  of  Ifao  byoiJ  buno ;  d,  sj'tuphyiifl  of  Ibe  lower 
Jaw  ;  t,  upon  tbe  sntclavian  aro.)™  uf  tha  fitBttib,  Ijingin  whieh  >■  tlie  eotend  of  Ihasnb- 
lUriaa  aftarj  ;  /,  the  glenoiJ  carily  of  Ibe  waiiulu  ;  [i,  the  rigbl  ijgomatic  arah  acparatod 
from  Ibo  nmlar  bone;  A,  npun  llie  temporal  ridge  of  the  frontal  bone  ;  i,  abore  the  su|>ra- 
orbluU  ridge;  I,  fruDtalis  muBclfi  2,   supchur  aurii^ulai ;  2'.   tnacrtiun  of  llie  aateriur 
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laricnlar  ;  !,  eomiEator  mpersUii ;  t,  nmliir  portion  nf  tbo  (irV'iontiiris  p»1pe(ir«nnn  :  i', 
pslpebnX  portion  ;  belov  T,  tbo  px^i^Diicd  iuoertiun  of  levAtor  palpeLrie  &Dp<<riuria  iu  Uio 
ejtitd  ;  C»  pymmidiOia  DAsi ;  6|  iiiwrtiQD  of  tbe  tri&nffulares  oHsi  on  the  dunum  of  Ltia 
now  I  7,  ifvator  liliii  vuperioris  aiipquo  ajisi  ;  S,  oTl'iculariB  oris  of  tlie  leti  wiv ;  B', 
onter  part  of  tba  muae  on  tbe  ri^lit  »i1e,  tlis  innor  part  being  reuoTeil ;  9,  lerator  lubii 
■uporiartK  ;  +,  ijEoinstiCDB  miDOr  ;  ID,  ijrgomiLticiu  iniij"r  :  II,  dapreaor  asgali  otii ; 
1^  ilepresaor  Inbii  iaferiorii ;  d,  points  to  the  cut  enda  of  Ibe  levalom  meuti  ;  13,  placed 
DO  the  left  moAHter,  poiati  to  tbe  buccinator;  13'.  baccinuUfr,  of  tho  right  vide,  a 
portion  of  the  p&ratij  duct  pouiog  thmugb  tbu  miiKle  ;  14,  kiitor  angnll  oiii,  aeta 
atao  oa  the  left  side  behind  tlie  tjgoiDiitiuos  miDor,  The  remniuing  refetenoei  whith 
apply  to  the  muKlea  of  tbe  neck  will  be  fgiiud  de*ar)bed  at  page  194. 

horizoDtally  outwardB  to  the  innor  oommiBEnre  of  the  eyelids,  where  it 
diviilus  into  two  thin  libroiu  liuuellm,  which  diverge  as  they  poaa  outwards 
in  the  Buhstniice  of  the  ojelida,  and  terminate  in  the  tarsal  cartiluge«. 
One  Burfhco  of  tbe  teodon  is  snbcntaDeous  ;  the  other  crosses  the  liLchrymul 
sac  &  little  above  tbe  centre,  oiid  from  it  a  tbin  but  firm  fascia  is  given  ofl^ 
which  ipreads  over  the  lachrymal  sac,  and  adheres  to  the  margius  of  the 
groove  which  lodges  it. 

The  Untor  tarji — Homer,  (mnscnlus  sacci  lachrymalia,) — coosists  of  very 
thin  fibres  resting  on  the  fnscia  juet  mentioned.  It  ia  only  a  deep  portion 
of  the  insertion  of  the  margiaul  fibres  of  the  ciliary  part  of  tbe  orbieulnris 
muBole  :  two  slips,  one  from  each  eyelid,  passing  behind  tbo  lachrymal 
coDolg,  unite  on  the  siufnce  of  the  kchrymal  sac  before  reaching  their  attach- 
ment on  tbe  posterior  part  of  the  luchrymid  Ixine. 

The  corrugator  stipcrrilii  is  a  small  rcusole  narrower  below  than  uboye, 
placed  at  the  inner  udo  of  the  eyebrow.  It  arisen  from  the  inner  extremity 
of  the  superciliary  riUge  of  the  frontal  bono  ;  thsiioe  its  fibres  proueod 
outwardii  and  a  little  upwnrda,  and  end,  at  the  middle  of  tbe  orbital  areb, 
hjr  beooming  blended  with  those  of  the  orbicularis  and  oocipito-fron talis 
musoIeB,  by  which  it  is  conccatud. 

This  mnnclc  crnsaca  the  rapratrocbtear  brTincfa  of  the  ophthalmic  oerre  and  the 
accompanying  nrlcry  as  llicj  emerge  ffom  the  orliit. 

The  kcatorpnlficbT(^  ttijieriorit  is  a  muscle  occupying  tbe  upper  part  of  the 
orbit,  but  the  insertion  of  which  is  seen  in  the  dissection  of  tbe  upper  eyelid, 
in  which  it  forms  »  brood  fibrous  expansion  which  curves  downwards 
towards  its  margin,  and  ia  iuaertcil  under  cover  of  the  orbicularis  muscle 
into  the  forepart  of  the  tarsal  cartilage.  It  will  be  described  oloui;  with 
the  muscles  of  the  orbit. 

AcTlOKS. — The  orliieulnria  palpebrarura  closes  the  cjetidi  Tn  the  onlin.iry  closure 
of  the  eye,  it  is  chiefly  tbcupju^r  lid  vrhicb  moves,  being  dcptCMcd  l>v  the  superior  hslf 
of  the  ciliary  port  of  tbe  muncle ;  bal  in  forcible  closure  iiolh  cjeliils  moie,  and  nol  only 
come  together,  but  ore  drawn  towards  the  nose  at  the  same  tiuie  Itiat  the  cyebrixra 
■re  drawn  downwards  and  inwards,  the  whole  fibres  o(  the  orbicularis  being  thus 
contracted  and  approaclied  towards  the  Icodo  palpebrarum.  In  thoHc  citcumstauees 
the  fibres  whiuh  funo  ibe  tensor  larei.  being  coutracLed  like  tbe  others,  comprcts  (be 
bchryma!  sac,  and  prevent  the  inlroduetian  into  it  of  the  laclirynial  nccretion  from 
the  conjunctivn.  The  corrugatur  musclcj  draw  the  skin  of  the  forehead  downwards 
and  inwsrds.  raising  lonjiludinal  furrows,  as  in  frowning.  The  opper  cyeliii  is 
supported  by  the  levator  palpcbnc,  and  droops  when  that  muscle  is  paralysed,  tin 
tbe  other  hand,  paratyeid  of  Ibe  orbieularji  is  attended  by  an  inability  to  close  the 
eyelids. 

Muscles  or  THR  Nqse.  — Under  this  head  may  be  conveniently  grouped 
not  only  the  compresaor  naris  and  siuaUer  muscles  which  act  U[xpn  the  nuse 
alone,  but  also  the  pyramid.ilis  nasi  which  acts  on  tbe  furehead,  ond  the 
lovatorlabii  luperiorisalaiqne  nasi  whose  OGliou  is  common  to  tbe  nose  And  Up. 
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The  pin-ami'liilia  Tioji,  contuiiiotiB  with  the  inncnnosi  61)reB  of  the  fmn- 
talk  muiolo,  exteoJs  downwards  &om  the  root  of  the  nose,  over  >hf 
niip^r  pnrt  of  it,  and  turminates  by  a  tondiDniiB  eipiLnsion  tu  connocHoii 
vrith  the  comprsGaor  noria  muHcIa.  The  muscles  of  opposite  sides,  united 
superiorly,  divei^e  slightly  na  they  deaccnJ. 

The  tuiniTtasrir  nnrii,  a  thin  triangular  tnuscle,  arines  narrow  &nd  fleshy 
from  the  cftiiine  fossa  in  the  superior  maxillftiT  bono,  nnd  proceeding  iuininJs, 
gradually  eitpfuids  into  a  thin  aponeurosis,  which  is  portly  hieiidod  with  that 
of  the  convsjtouding  muscle  of  the  op])OJ<ite  Hide,  and  with  the  pyramidnlie 
Doai,  and  h  partly  attached  to  the  CAttilnge  of  the  nose.  It  is  concealed  at 
its  origin  by  the  proper  olovator  of  the  lip,  nnd  ia  crossed  by  the  common 
elevator. 

Fig.  ISS.  Pig.  IGE. — Hn»iit,ia  oi  tui  bihb  or  rai  Host  up 

Cppss  Lip.    j 

1,  pfnunidatia  niiBi ;  S,  IsvRlor  Isliii  snperioris  riljn]ne 
nui ;  3,  tampreaoT  naria  or  tri&ngiilariB  ;  1,  lerittur 
pn-prius  nUe  iiiui  anterior  ;  G,  lerator  proprius  ale  Daai 
poalfHor  or  dilatntor  \  ^,  dopreBHor  alar  do^  ;  7,  orbiCQ- 
Iniiji  urii  ;  T*,  Dou-labiatifl. 

The  Icctilnr  labU  lUpcrioril  olirfiir  nasi,  tll9 
common  elevator  of  the  lip  and  nose,  liea  along 
the  side  of  the  nose,  extending  from  the  inner 
margin  of  the  orbit  to  the  upper  lip.  Tt  ariaeii 
by  B  pointed  procoaa  from  the  upjier  eitremity 
of  the  DNsal  process  of  the  superior  niaxillnTy 
bone,  and,  as  it  descends,  separates  into  two 
fasciculi  ;  one  of  these,  much  smaller  than  the 
other,  becomes  attached  to  the  wing  of  the  nuse, 
whilst  the  other  is  prolonged  lo  the  upper  lip, 
where  it  ia  blended  with  the  orbicularis  and  the 

Bpecial  eleTotor  roascle.      It  is  aubcnt.tnGoua,  except  at  its  origin,  where  the 

orbicularis  palpebrarum  overlaps  it  a  little. 

A  iioimt!oii3  /'iVr«.— Beneath  tlic  cnmmon  elevator  of  the  lip  and  ola  of  the  now, 
and  connected  hy  tho  lower  end  with  [be  origin  of  the  comptcssor  nnris,  will  be 
found  a  longitudinal  inuncular  allp,  moro  than  an  inch  in  length,  attached  ezclosiTelv 
to  the  enperlar  moilllary  hone.  It  woe  named  "rbomboidcus"  liy  Santorini,  and 
(in  consequence  of  being  attached  only  lo  one  bone,  and  producing  therefore  no 
motion)  '■anomalua  "  liy  Alhinus. 

The  dejn-aioT  aim  nasi  is  a  small  flat  muscle  which  arises  from  the  Buperior 
inciaor  fos^a,  and  is  inserted  into  tho  septum  and  posterior  part  of  the  ain  of 
the  noso.      The  externa]  fibres  curve  fotwnnls  and  downworda  to  tho  ala, 

Bosides  the  muscles  above  described  there  ore  other  irregul.ir  and  often 
indistinct  fibres  which  cover  the  smaU  alar  cartilages  of  the  nose.  Of  these 
the  following  may  be  diatinguiahed. 

The  tcFutoT  pTKprivt  ala.  iiagi  poiderinr,  or  dUalattrr  naris  poaterivr,  ia 
attached  to  the  margin  of  tho  ascending  process  of  the  superior  masiUary 
bono  and  the  smaller  (sesamoid)  curtilages  of  the  ala  naai  on  the  one  hantl, 
and  to  the  skin  on  tlie  other.  Another  set  of  fibres,  the  levator  prnpriut  ala 
uoji  nnlerior,  or  dilalatur  narii  oiifcrior,  is  interposed  between  tho  cartilage 
of  the  aperture  of  tho  noao  and  the  iskiii,  to  both  of  which  it  is  attaclitd. 

AcTToss.— The  pyramidalis  muaclu.  boinf"  oontJuiious  with  llio  ocfi  pi  to-frontal  is,  U 
the  meaDi  of  giving  thai  rouaclc  a  more  fixed  attinJimcut  lo  the  dorsum  of  (he  noae. 
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■nd  mnst  (id  it  to  drawiDg;  dava  the  inti^nienl  of  tho  rorehend ;  tral  il  probftblj 
kcM  aUo  HA  an  opponeal  Ui  tlie  camjirc^or  naria  mutelc.  Tlis  toniprcesor  nana,  acting 
nlang  with  iU  fplloir  of  ihe  olbcr  aide,  dt^presKd  Ibo  cortilaginona  part  of  the  dok, 
and  to  Bi)mo  extent  also  comprcs^ca  Llic  alts  tngattior  Tbe  actioiu  of  the  other 
miuclea  are  anthcientlj'  IndiJ^utcd  by  their  namcfl:  the  dilatation  of  the  als!  la 
I  jierceptible  In  nalunil  iaspiralion,  and  U  well  marked  io  djspacEiL 

Muscles  of  tub  Lips  and  Moith. — Around  the  orifice  of  tho  month 
are  dtuated  an  orbicular  niuEcle  tcitti  conmalric  fibres,  ami  aniueroua  other 
musoleB,  whose  fibres  convorga  towards  tha  aperture,  viz.,  superiorly  the 
common  oterator  of  the  Up  and  noao  alreodj'  described,  the  proper  elevator 
of  the  upper  lip,  the  elevntor  of  the  augle  of  the  mouth  &nd  the  zygomatie 
inuBcles,  laterally  the  risoriiis  and  bucduntor  muscles,  aud,  inferiorly,  the 
depressor  of  the  angle  of  the  mouth  and  that  of  ths  loirer  lip  ;  and  laatly, 
acting  indirectly  on  the  lower  lip,  tbe  levator  tneotL 

Tbe  orbicularis  orii,  or  tphiiietcr  urin,  conBists  of  n  labial  or  inner,  and  a 
facial  or  peripheral  part.  The  lahial  or  laiirginal  poititm  reaches  outwards 
from  the  oral  aperture  as  far  as  the  rod  part  of  the  lip,  und  forms  a  slightly 
oouTi^i  fasciculus  of  pale  fine  fibres  closely  applied  to  each  other.  Its  fibres 
are  free  from  bony  attachment,  and  are  traceable  from  one  lip  to  another 
round  the  eoruor  of  the  mouth.  The  facia!  purlfon,  thinner  and  wider  than 
the  other,  blends  by  its  outer  border  with  the  several  muscles  that  con- 
verge to  the  mouth  from  the  contiguous  parts  of  the  face,  and  is  more 
particularly  stretched  outwards  by  its  attachment  to  the  buooiuator  muscle, 
the  fibres  of  which  seem  almost  to  bo  continuous  with  tho  deeper  part  of 
tbe  orbiculari)!.  Ilesides  those  fibres  it  has  others  that  are  attached  to  the 
subjacent  cartihi^  and  bone  ;  viz.,  in  the  upper  lip  two  bundles  for  each 
half  ;  and  in  the  lower  lip  one  for  each.  In  the  upper  lip  one  of  the  fleshy 
Blips  (accesaorius  orbicularis  superioris)  is  thin  and  weak,  and  is  attached 
opposite  tbe  incisor  t«eth,  close  to  the  alveolar  edge  of  tho  upper  jaw-bone  ; 
and  tbe  other,  thicker  and  pointed,  is  fixed  to  the  septum  of  tbe  nose.  In 
the  lower  lip  the  reinforcing  fasciculus  (accessoriua  orbicularis  inferioris) 
arises  from  tho  surface  of  tho  lower  jaw,  near  tbe  root  of  tbe  canine  tooth, 
and  eitemaJ  to  the  levator  labii  inferioris.  From  these  points  of  attach- 
ment the  fibres  are  directed  outwards  towards  the  angle  of  the  mouth  aud 
blond  with  the  rest 

To  the  inner  part  of  tho  orhiculnrifl  oris  moBcte  Ihe  skin  of  the  lips  Is  cloicly  con- 
nected, whilst  over  (ho  Onter  part  fatly  tissue  is  inlcrposed  between  them.  The  deep 
surface  a  in  contact  irilb  the  mucous  mombtano  and  tbe  labial  glaTuls,  as  well  as  with 
the  coronary  arterial  arch  in  each  lip. 

The  UvainT  labli  superiorii  arises  immediately  above  tbe  infra-orbital 
foraneD,  close  to  tho  lower  border  of  tbe  orbit,  from  the  superior  maxillary 
and  malar  bones,  and  passes  downwards  and  a  little  inwards  to  be  blended 
with  the  orbicularis  and  otiier  muscular  fibres  in  the  upper  lip. 

At  its  origin  tbi*  muscle  Is  overlapped  1>y  the  orbicnlarlB  palpebrarum,  hut  its 
lower  part  is  subcutaneous ;  it  parlly  coaeeals  tho  levator  anguli  oris,  and  the  com- 
pressor nuris,  and  beneath  it  the  infm-orhital  vessels  aud  uerva  emerge  from  tho 
canal  of  that  osme, 

Tbe  levator  angidi  aru,  or  ffiUMU^us  eaninnt,  arisee  in  the  canine  fossa 
immeiliately  below  tho  infra-orbital  foramen,  inclines  downwards  aud 
sli^fhtly  outwards,  und  is  inserted  into  the  anglo  of  tbe  mouth. 

At  its  oiifin  this  muscle  is  cooccak'd  by  the  elevator  of  the  upper  lip;  its  anterloi' 
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BnrTaee  Bupporti  tho  infra-orliiul  ncrrs  and  artery,  wblch  sejiarate  it  rrom  the  prereiiitif 
tnuaclo;  ibo  poBlrriur  surface  lies  on  tbe  superior  muilla  and  iJie  orbk-olnru  and 
bucctnalor  miix'^lcE,  nith  which  and  Ibc  depre«sor  anguli  orta  the  fibres  ore  bleodcd. 

The  zygonuilici  are  two  nnrrovr  and  subcutaneons  foaciculi  of  miiiiciiJu' 
fibres,  extending  obliquely  traai  the  moat  prominent  p«j^  of  the  clieek  to 
the  augle  of  the  mouth,  one  being  thicker  aud  longer  than  the  other. 

a.  Tlie  i,ij'jomaficus  tninor,  a  ver;  Bmall  muscle,  arisos  from  the  anterior 
and  inferior  part  of  tbe  malar  bK>ne,  and  inclines  dowuwardi  and  forward* 
to  terminate  by  joining  the  outer  margin  of  the  levator  labii  snperioria; 
■ometimes  near  the  origin  of  that  musole:.  It  lioa  int«maJ  to  the  zygo- 
mnticuB  major,  but  distinct  from  it  in  the  whole  length,  and  is  BOmetimea 
joined  bj  Bomo  fibres  of  the  orbicnlaria  palpebmnim  :  in  some  inatimoei 
it  in  replaced  by  a  tlusby  slip  &om  that  muacle  ;  in  others  it  ia  altogether 
wanting. 

b.  Tha  ziijomaiicttt  mnjor,  pinced  externally  to  the  smaller  roiiBcle  of  the 
Mme  name,  arises  from  the  malar  bone  near  the  zygomatic  suture,  &om 
which  it  descends  to  the  angle  of  the  month,  where  it  is  oontiuued  into  the 
orbicularis  and  depressor  anguli  oris. 

ITiB  riflorius  or  smiling  muscle  (Santorini),  consisting  of  «ome  rery  tiin 
fasciculi,  commences  in  the  fascia  over  tho  masfieter,  or  on  the  parotid 
gland,  and  extending  transversely  iuwards  in  the  fat  of  the  choL-k,  joins  th« 
orbicularis  aud  depressor  anguU  oris  at  the  angle  of  the  mouth.  It  is 
united  with  the  fibres  of  the  platysma  close  to  their  tenninadon,  and  is  by 
many  regarded  as  a,  part  of  that  muscle. 

The  duccinutor  musclo  consists  of  a  flat  and  thin  but  strong  set  of  fibrea 
in  contact  with  the  mucoiis  membrane,  and  forming  a  considerable  part  of 
the  wal]  of  the  mouth.  It  is  attached  by  its  upper  and  lower  margins  to 
the  outer  surface  of  the  alveolar  parts  of  the  maxillary  bones,  outside  th© 
molar  teeth,  and  between  these  bones  it  is  fixed  behind  to  a  narrow  band  of 
b-'ndinouB  fibres,  the  pierygo-maxillary  Ufjamtnt,  a  structure  which  extends 
from  the  internal  pterygoid  plate  to  the  posterior  t'itremity  of  the  mylo- 
hyoid ridge  of  the  loner  jaw  close  to  the  last  molar  tooth,  and  Beparat«i; 
the  buccinator  muscle  from  the  superior  constrictor  of  the  pharynx.  From 
these  points  the  fibres  of  the  muscle  are  directed  forwards,  approaching 
each  other,  so  that  the  muscle  is  narrowed  and  proportionally  thickeucd 
near  the  angle  of  the  mouth,  where  it  becomes  iiioorpomted  with  (ho 
orbicularis.  The  Bbres  near  the  middle  of  the  muscle  cross  each  other, 
those  from  above  entering  into  the  lower  lip,  and  those  from  below  into 
the  upper  one  ;  but  the  higher  and  lower  fibres  are  directed  into  the  hof- 
Ksponding  Up  without  decussation. 

The  bncclnittor  is  covered  and  eapportcd  by  a  thin  faai^lii,  which  is  cloBely  adherent 
to  Iho  niuBoulttr  fibres;  aad  in  overlapped  by  the  Iriiingularis  oris,  the  teruiinsl  Eliroi 
of  (be  plulyama  myoidcF^,  and  by  tlie  Caciul  artery  and  ycla;  it  is  al*a  covered  by  the 
maweler  and  ivgornutioi,  Troin  ii!iii:h  it  is  acparited  by  a  qiiunlily  of  soft  ndiprise 
liiuiiie  of  a  pccaliur  churscler.  i.)ppiisile  the  sccund  molu  lootb  of  Ibe  upper  jaw,  i\A 
fibres  give  passage  to  tbo  duct  of  the  parotid  gland. 

The  dtprttsoT  angvli  orit,  or  IHatu/idaru  oris,  is  broRd  at  ita  origin  from 

a  line  on  the  external  surface  of  the  lower  jaw  near  its  base  ;  posting  op- 
wards  it  is  collected  into  a  narrower  bundle  which  ia  inserted  into  the 
orbicularis  at  the  angle  of  the  mouth, 

Tbiu  miiHL'lc  is  covered  by  the  Akin,  and,  at  its  Insortion,  by  the  zrgiimaticuii  mqjor, 
under  vbich  ila  fibre)  pass ;  it  oenceala  part  of  the  bucdnalor  and  of  the  depressor 
of  cbe  lover  lip. 


4 


MUSCLES  OF  THE  LIPS  AND  MOUTH. 
Fig.  156. 
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Fig.  IGS.— DiBP  viiw  or  iire  Mosoles  or  int  iwn  »m»  ot  tub  Heu)  t.m  Kkcb 

(modified  it<im  BnurgEr;).      ^ 

n,  TCrtei  ot  the  head  ;  b,  snpmor  eaiTed  lino  of  tbo  cwo'ipiul  bcoD  ;  f,  nmuB  oF  the 
lower  jaw  ;  if,  iM  coronoi'l  pmcras;  d,  bodjof  ttehiioid  bono  ;  e,  »U>rDa1  end  of  Ihe  cIsTicIe ; 
e',  BcrotDUil  end  ;  /.  miiliU'  bone  diTldnd  to  Bhow  tlie  laeortiDD  iif  the  temporal  moiele ;  /, 
If  gomiL  ditideil,  nud  extem:k1  t&terti  ligitini;iil  of  tLc  jiw  ;  ;/,  thyraid  cart.llago ;  h,  placed 
on  the  lobo  of  tlte  aurick',  pout ts  to  tho  eijloid  prooi'sa  ;  l«  tonip^'^ral  luuecle  ;  H^  comigator 
SDpercilii ;  3,  iJjriLmiJalis  anal ;  i,  latcml  izsrtilieD  of  tbe  uuee  ei/yereii  \ij  tbo  IrinogulBriB 
nasi;  fi,  leyator  hihii  auperitji-iB  projiriua ;  iS,  Icvnl/ir  sngoli  oris;  7,  enter  part  of  tha 
orblmilaria  orii,  tha  part  below  Ibe  nose  has  been  remoied  to  show  more  deeply  9.  do- 
pressor  ii\^  naai ;  9,  placed  an  tbo  rammi  of  the  jaw,  points  to  the  buccinator  muule, 
tbrongb  vinch  the  parotid  duct  is  acen  paaring ;  10.  qnadrutua  mouti ;  J 1.  levaldr  menti ; 
12,  12,  antfrior  and  posterior  bellica  of  the  diinalrie  ;  13,  placid  on  tlic  angle  of  tho 
jtt",  i-uints  to  ibo  Btylu-iiyi.id  muaclc  ;  11,  poinle  to  Ibe  mjlo-byoid  ;  15,  to  the  byo- 
gloKBUB,  belwcen  which  aod  1^1,  is  leen  ■  part  o(  tbe  Bl;lo-gli>MU>  ;  16,  iteroo-hjoid  ;  17, 
on  the  clavicle,  indicatcb  tho  lower,  and  IT,  the  upprr  bcllf  of  the  omo-bjoid  ;  IB,  a 
small  part  of  the  atornD-lhyr'id  ;  19,  thjro-lij»id  ;  20.  2!,  on  Ibo  aterno-mastoid  matcle, 
point,  the  firat  to  the  middle,  the  lecond  to  tbc  Inwer  cooBtrictor  of  the  pharynx ;  23, 
Irajieiioi ;  S3,  upper  part  nf  t)ie  nomplciua  ;  21,  apleiuDs  cnpitia  ;  25,  apleniai  colli  ;  26, 
leTutor  ■cnpoliB  ;  27,  middle  acalenua  -,   4- ,  pfaterlor  Bcalonos  ;  2S,  anterior  KalenQ 
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The  dcprftaor  labii  iiiferii/rin,  or  q\iai!rat'if  mfiitl,  uripes  from  the  loiror 
jiiw  by  a.  line  of  att»cliraent  eitoiiding  from  near  the  symphyaia  to  a  little 
beyond  tho  mental  fornmaii  ;  tbeuce  it  oBcends  with  an  iniranl  inclinntiun, 
unites  with  Its  fellow,  and  hlonding  with  the  orliiciilaris  oris  is  inserted  into 
the  lower  lip.      Its  fihres  ore  inteimixed  with  much  adipose  matter. 

It  corers  the  nerre  and  arUry  iwuing  bom  the  mental  fommon. 

The  levator  labii  inftriorit  or  levaior  menti  «riae«  hy  a  narrow  bead  from 
the  incisor  pit  of  the  lower  jaiv,  and  expanding  in  n  nearly  vertical  plane,  is 
directed  forwards,  downwaidd,  and  slightly  inwards  to  the  integument  of 
the  chin  between  the  depiessora  of  the  lower  lip. 

AoTioKH. — The  orbicalaria  oris  acting  atona  draws  Ihc  lips  together  in  both  the 
Tertical  and  tmnevenc  directions.  Aetlng  in  conjaaction  vHh  the  buccinutora  it 
cloees  the  lips,  while  nt  the  same  time  they  ore  eloQgalcd  transversely.  Its  ^ial 
porlioQ  Bcliog  alone  projects  (he  lips.  The  labial  portion,  when  acting  in  concert 
with  the  converging  mnsclEs,  lightens  the  lips,  one  or  both,  against  Iho  t4!eib.  The 
conrcrgcnt  mascleseoch  tlrnn  their  oral  points  of  ineerlion  in  a  direction  correspoDdiiig 
to  that  of  thair  moacular  lihrea.  The  common  elevator  of  llic  Up  anrl  nofie  and  Uia  ^ 
upper  part  of  the  orbicularis  oris  act  on  both  the  u]ipcr  lip  and  the  ola  of  the  noso  I 
together— the  one  elevating,  the  other  depressing  them.  WIidu  the  ehceliB  are  dis- 
tendctl  with  air  in  the  oouth,  it  is  by  the  aetion  of  the  bucuinalor  that  the  rush  of 
the  air  throngh  the  narroncd  oral  aperture  is  rognlatediOS  in  irbiaUing.  or perfonnance 
on  a  iriDd  instrument;  hence  the  name  "  trumpeter's  muscle"  sometimes  given  to 
the  Liueoinator.  The  levator  menlj  not  only  draws  upwards  the  integument  of  the 
chin,  but  it  also  pro'radce  Ibe  loner  lip,  as  in  pouting.  The  muscles  attached  to  the 
angles  of  tbo  month  are.  along  with  others  of  the  face.  Intimately  connected  with 
the  exprcuian  of  the  passions  :  Ihoso  vbich  pass  donnwards  not  only  raise  the  upper 
lip,  but  also  push  upwards  the  eheek,  and  thus  elevate  the  margin  of  the  lover  c^olid, 
as  in  laughter;  and  those  which  descend  from  the  angle  of  the  moulh  depress  Ihxt 
part,  as  In  weeping.  (On  the  action  of  the  facial  muscles  may  be  consulted,  more 
especially.  Sir  Clisrlei  Boll,  "  Anatomy  and  Fhilosopby  of  Kxprcssion.") 

The  PLATTBMi.  arvoisES  is  a  pale  coloured  thin  sheet  of  muscular  fibres, 
Euperficiol  to  the  deep  cervical  fascia,  and  extending  over  the  front  and 
eides  of  the  neck  and  lower  portions  of  the  aide  part  of  the  faco.  Its 
fibros,  which  are  pide  and  thin  in  their  whole  estout,  rise  by  thin  btmds 
from  the  clavicle  and  acromion,  and  from  tho  fascia  covering  the  npper  part 
of  the  deltoid,  pectoral,  and  trapezius  muscles  ;  thence  they  proceed  up- 
wards and  inwards  over  the  clavicle  and  the  side  of  the  nock,  gradually 
narrowing  and  approaching  the  muscle  of  the  opposite  sido.  At  the  lower 
jaw  the  greater  number  of  the  fibres  are  inserted  into  the  side  of  that  bona 
from  the  symphysis  to  the  attachment  of  the  masseter  ;  the  inner  fibres 
mingle  with  those  of  the  opposite  platysma  in  front  of  the  symphysis,  and 
e^en  cross  from  the  ono  aide  to  tho  other  below  the  chin,  for  about  an  inch, 
those  of  the  right  aide  overlapping  those  of  the  left  ;  and  the  posterior 
fibres  are  prolonged  upon  the  side  of  the  face  as  far  as  the  angle  of  tha 
mouth,  where  they  become  blooded  with  the  muscles  in  that  situation,  or  ia 
aonie  instances  they  reach  the  fascia  over  the  parotid  gland,  ftnd  tho  cbeelc- 
hone.      The  uppeimost  fibres  pass  into  those  receiving  tho  name  of  riaoriiu. 


Aerien.— The  platysma.  being  much  less  developed  tn  man  than  in  aaimols,  bos  a 
pompamtively  Ilmilod  action  in  Ihe  human  luhject ;  it  assists  in  drawing  the  angle  of 
the  jaw  downvards  and  oatwardi,  and  prolccls  porta  more  deeply  situated  in  the 
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neck.  It  ia  tho  only  repre*eDlative  of  a  Bubcolnncniii)  group  of  maecles  largely 
Uevalopeil  in  mosL  inmnninl*,  bj  irhich  verj  varied  movcmenU  of  the  "ikia  and  some 
auperlicini  puna  maj  be  gi^en.  as,  for  oxnmple,  wlien  tlia  horse  ci'mmimicalM  a  rapid 
niolion  lo  the  nliin  to  free  il«elf  from  inscctl,  or  the  (log  sliakea  off  (he  wiilcr  oiler 
awimniini,'.  or  tlie  hedt'eliog  elerBtea  it^  Bplaea;  tnd  wliidi  U  known  colleelitclj' m 
ihc  imanieuim  earnoius. 


MUacUBS   OF  THE  OKBIT. 

Id  thia  group  ntll  be  describsd  aevon  muscles,  uamelf,  the  elevator  of 
tho  upper  eyelid  already  nllutled  to,  and  eix  inuscloa  of  the  oyoball,  viz., 
the  four  stmigbt  and  the  two  obliqna  musclea.  Uf  these  muscles  tbe  inferior 
oblique  oloiie  is  confined  to  the  fore  port  of  the  orbit,  all  the  rest  take  their 
origin  at  its  book  part,  and  pass  longitudinally  forwards  to  their  iuscrtions 
in  front 

The  Iceatur  palpehr<e  siiperiani  is  a  slcador  musole,  which  arises,  pointed 
and  tcnilboiis,  above  aud  in  front  of  the  margin  of  the  optic  foramen,  and 
passing  forwards  over  the  eyeball,  omts  in  a  fibrouft  expansion  inserted  into 
the  autorior  Burfuce  of  the  tarsal  cartilage  of  the  upper  eyelid. 

Between  tbli  nmsclo  and  the  roof  of  the  orbit  tre  ulniited  the  rotirth  and  froDtal 
nertes.  and  bcneatii  it  are  Iho  snperior  rectus  niu*cle  and  llie  globe  of  the  eje.  In 
the  lid,  It  Ib  placed  behind  die  paljicbral  ligomeol,  duse  to  the  membrana 
coDJoaclIva. 

The  four  straight  mnsclea  of  the  eye  snrronnd  at  their  oripn  the  optio 
nerve,  and  paasiiig  forwards  from  that  point,  ore  inserted  into  the  front  of 
the  globe  of  the  eye  at  foiir  opposite  equi-diatant  parts,  by  delicate  expanded 
tenrions  nliich  become  blended  into  one  at  their  ttinniQatioD. 

The  iupcrinT  rcclut  arises  close  in  front  of  the  forainen  opticum,  and 
beneath  the  levator  palpebne  ;  the  inferior  rretas,  iuUrn'il  rectus,  and 
rxltrrtal  rcclvt  are  united  in  a  comraou  tendinous  attachment  around  the 
circamference  of  the  optio  foramen,  oioopt  above.  But  tho  external  rectus 
differs  from  the  othoi's  in  having  two  heads  of  origin  ;  the  upper  head  unites 
with  that  of  the  superior  reotuH,  tho  second  head  arises  from  a  bony  point 
on  the  lower  margin  of  tho  opheuoidal  fissure  close  to  its  wider  inner  end  ; 
and  other  fibres  aro  iniplauted  into  a  fibrous  baud  between  the  hoods  of 
origin.  The  four  recti  thus  attached  posteriorly,  pa^s  fomards,  ono  above, 
one  below,  and  one  on  each  side  of  the  eyeball,  becoming  flattened  an 
they  lie  in  contact  with  it,  and  are  inserted  by  abort  mombranouB  tendons 
into  tho  foro  part  of  tho  sclerotic  coat,  at  on  average  distance  of  four  lines 
from  the  margin  of  the  cornea. 

In  length  and  breadth  there  are  some  difliereDeea  among  these  maades.  The 
external  rectus  exceeds  the  internal  one  in  length.  On  the  other  band,  the  internal 
reotuB  lioB  some  mlvstitagc  in  viillh.  being  broader  tliaa  anj  ;  and  the  superior 
appears  ralbcr  Ihc  narTowesl  of  all.  Between  tho  head*  of  Ibe  eilemnl  rectus  is  a 
narroir  inteniil.  n-hii^li  give?  triniimififiion  lo  the  third  and  eiilh  Dcrros  and  the  nasal 
branch  of  the  Ulth  ncrre,  with  the  ophtlialmic  vein. 

The  irupfHoT  obliq^i*  or  troclilrarU  is  a  narrow  elongated  muscle,  placed 
at  the  upper  and  inner  part  of  the  orbit,  internally  to  the  levator  palpebrce. 
It  airisas  about  a  line  in  front  of  the  inner  part  of  tho  optic  foramen  ; 
thence  it  proceeds  towards  the  internal  angle  of  the  orbit,  and  terminates  in 
a  round  tendon,  which  passes  through  a  fibro-carlilaginouB  ring  or  pulley 
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(trochlea)  attacliod  to  the  forea  troohleoriH  of  tho  frontal  bone  ;  it  is  there 
reflected  outwards  ftud  backwards,  and  passoB  botwwin  the  eye  aiid  tlie 
Buperior  rectus,  to  bo  inserted  into  the  aolcrotic  coat  midway  betxeen  tha 
superior  and  external  recti  muscles,  nearly  ec|iii-diBtant  from  tho  cornea  and 
the  entrance  of  the  optic  nerve.  A  aynoviid  sheath  liuea  the  oontiguous 
aurfacea  of  the  tendon  and  pulley. 

This  muscle  is  covered  hj  the  roof  of  the  orliit,  ILo  foarth  nen-o  enteriag  il<  upper 
aurlnoe ;  anil  beDealh  it  lie  the  nasal  nerve  unt)  Lbe  iulcmal  rectus  muscle. 


Fig.  167.  Kg.  16T. — A,  Yrew  o?  tb«  Uracrtcs  vr 

TBB  ItiouT  Oruit,  njiH  tns  oorsioK, 

TUB     OOTEB     WILI.     HATISO    UEKH     ftS- 
■OVBU.      i 

3,  ExTUNATunT  Seitob  or  m  Sijn' 
Mcrsona. 

0,  lupmorbital  ridge  ;  b,  lover  niitr^ 
of  the  orbit  furined  hj  the  superior  ! 
msxillaij  hiBe ;  c,  nnl*rior  clinnid  pm- 
eesa ;  nl,  poHleri^ir  jinrt  of  tbe  door  of 
tbo  ortrit  ftboTC  lbe  Bpbeno  maiilUrj 
fnssa  ;  r,  side  of  tbo  bodj  of  tbe  (phe- 
noid  bono  below  tbe  optic  forsmto  aoil 
spbeaoidsl  lisaDre  ;  /,  lluus  mixil- 
luis ;  1,  snleri.ir  port  of  levator  pal- 
pebriB  BDjeriori*,  wbere  it  is  iuEieited 
iato  tbe  e;elid  ;  2,  pulley  and  lendua  of 
tbe  anperior  Dbli^jiio  tonsclv  ;  3,  teodao 
of  tbe  superior  rectus  tuuscl?  at  its  io- 
HTtbiQ  Dpun  tbe  ejeball ;  4,  io  A,  outer  { 
iiirroM  or  lbe  exterusi  rectue  ;  V,  in  B, 
thn  inUri'T  or  itiFcrt«d  CeniloD  of  tbe 
Hume  musclo,  s  part  of  wbieli  has  b«en 
removed ;  tbe  double  origin  of  the  muscle 
is  eboira  st  liie  apex  of  Uie  ocbit ;  5, 
tbe  iufsrior  ubli^uo  niusclu  croi>siug  the 
Bjel«l!  below  the  uiferior  reelus  ;  fi,  the 
iufurior  renluB  ;  T,  in  B^  Ifae  inside  of 
the  internal  rectni,  seen  in  conseiineoMi 
of  tbe  removal  of  a  part  of  tba  eitomal 

rectus,  and  near  it,  the  end  of  the  ogilie  nerve  cut  short  oloso  to  the  pUoe  of  its  sDtnuica 

inCu  tbe  ejebnll. 

Tbe  in/en'or  oUique  ie  the  only  muscle  of  the  eye  which  docs  not  take 
origin  at  the  apex  of  tho  or1)it.  tt  arises  from  a  minute  depression  in 
the  orbital  plate  of  the  superior  maxillary  bono,  just  within  the  anterior 
margin  of  tho  orbit,  and  close  to  tbe  external  bonier  of  tbe  lacbryrDftl 
groove.  The  muHcle  iucliues  outwards  and  backwards  between  tho  iiifi'tior 
rectal  and  the  flcMir  of  the  orbit,  aiid  ends  in  a  toudinous  expansion,  which 
pa'tjes  between  tho  external  rectus  and  the  eyeball,  to  be  iuoerted  on  Uw 
external  and  posterior  aspect  of  the  globe. 

AcTiosB, — Tlio  reeli  mUKcIes  turn  the  eye  upwards,  downwsrds  and  from  side  to 
side,  thus  placing  lbe  axis  of  the  ere  inlbeiieorany  intermediate  direclinns.  Evidence 
la  ngainat  tho  Kupposlllon  that  tho  recti  muavlca  are  capable  of  skeriag  tbe  poailiitn  of 
the  e}'c1>sl1  la  an  sn  tern -posterior  direction,  nor  ia  il  probable  tliat  ihcy  can  in  any 
pereeptiWe  degree  change  its  form.  (Jacob,  "  On  raraljlic,  Nenralelc,  and  other 
IftlervonB  Diienscj  of  Ihc  Eye."  in  "  Dublin  tied.  Press,"  IS-il  ;  G.  Johnson,  the  arlide 
'">b/t"in  "  Todd's  Cyclopedia  of  Anatomy  and  Physiology,") 
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KDBCLB8  OF   TBE  JAW. 

Tho  moBseter,  tomporal,  and  two  pterygoid  miudoi  ionn  a  group  of 
muscles  of  mastication,  vhicb  may  bo  properly  coosiderod  togutlier. 

The  masseler  ia  a  thick  quadrate  miiaclo,  whoso  fibies  ore  orranged  so  ns  to 
fonn  two  portions  Jifffring  iii  iiijse  and  direction.  The  siiprrjicial  part  arisoa 
from  the  anterior  two-thirds  of  the  lower  border  of  tho  zygomatic  arch,  chiefly 
by  thick  toudonB  projecting  doTTD  between  the  muscular  fosoicuti,  to  which 
tbey  afford  an  extensive  surface  of  origin  :  its  fibres  proceed  downwards  and 
a  little  backwards  to  be  inserted  into  the  lower  half  of  the  ramus  of  the  J!tw, 
extending  as  far  as  the  angle.  The  fibres  of  the  ilei}i  part  of  the  inubcle, 
much  shorter  than  those  of  the  suporfloiol  piirt,  and  directed  downwaids 
and  forwards,  arise  from  the  posterior  third  of  the  lower  border  aad  from 
all  the  deep  surface  of  the  arch,  und  becoming  united  with  the  superficial 
part,  are  inserted  into  tho  upper  hidf  of  the  ramus  of  the  jaw,  includiug  tho 
coronoid  process :  only  the  upper  and  back  part  of  this  portion  of  tlio  muscle 
ia  left  uncovered  by  the  superficial  portion. 

The  citemnl  earfsce  of  the  mansetcr  maaclc  is  eOTCrcd  for  the  mosl  part  only  by 
the  akin  and  fasoia ;  il  is,  however,  overlapped  bebiml  by  ilio  paroiiU  gland,  sad 
crossed  by  iLs  duel ;  tbe  brandies  of  the  faciul  nerve  and  tbc  lianaTeree  fucial  artery 
also  rest  npeo  it.  Its  inner  siirfaco  is  towards  Ibc  bncciostor,  from  which  it  is  separated 
by  sume  soft  adipose  IIbsuc  ;  it  ia  in  intimate  contact  with  tbc  ramiie  of  the  jaw,  anil 
coreiB  a  nerve  and  vessels  wbicb  enter  it  over  the  sigmoid  notch  of  that  boae. 

The  Umpornl  mnsde  (erot-aphitt — Winalow)  ia  fan-shaped,  oocupiea  tho 
temporal  fos.'iia,  and  arises  from  the  whole  surface  of  that  fossa,  with  the 
exception  of  the  anterior  or  malar  wall  ;  it  likewise  takes  origin  from  tbe 
deep  surface  of  tho  temporal  fascia,  which  posses  down  over  it  to  the  zygoma, 
and  some  of  its  posterior  fibres  ariJ^iug  from  this  fascia  ore  blended  with  the 
deep  fibres  of  tho  uasaeter  muscle,  The  direction  of  the  autprior  fibres  is 
nearly  vertical,  that  of  the  middle  fibres  oblique,  and  that  of  the  posterior 
fibres  at  first  horizontaL  The  fasciculi  from  this  extensive  origin  converge 
as  they  descend,  nod  all  terminate  in  a  tendon,  which,  emerging  from  the 
interior  of  the  muscle,  is  implanted  into  all  the  inner  surface  as  well  as  the 
anterior  bordtr  of  the  coronoid  process  of  the  lower  jaw-bone,  as  far  down 
OS  tho  union  of  the  body  and  ramus  of  tho  jaw,  where  they  are  blended  with 
the  origin  of  the  buccinator  muscle. 

The  upper  part  of  tbc  muscle  ia  In  contact  with  the  temporal  fascia ;  tbe  lower  ind 
anterior  part  is  iuibedclBd  in  fat  coiilinuouB  with  tbut  wbicb  lies  between  tlie  aiaxfittcr 
and  buccinator  muaelej  ;  the  insertion  of  die  tendon  ia  mainly  coiicialeil  by  tbe  lower 
jaw.  Between  Ihc  muecle  and  the  temporal  fossa  arc  the  deep  temporal  arteries  and 
tbe  temporal  nerves,  which  penetrate  its  aulidtance.  In  conloct  with  tho  deep  mrface 
of  the  muaele  near  it^  insertion  the  huccal  nerve  descends,  and  at  the  posterior  border 
of  the  insertion  the  massotorio  nerve  and  artery  emerge. 

The  internal  pterygoid  muscle  is  related  to  the  inner  surface  of  the  ramus 
of  tho  jaw,  somewhat  in  the  same  manner  as  the  maaseter  is  to  tho  outer. 
It  arises  from  tho  pterygoid  fossa  ;  its  fibrea,  tendinous  and  fleshy,  being 
attached  mostly  to  the  inner  surface  of  the  external  pterygoid  plato,  and 
that  portion  of  the  tuberosity  of  Iho  poloto-bonB  which  is  situated  between 
the   pterygoid  plate*.      Thouce  it  is  inclined  downwards,  with  a  direotiou 
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bnckwnrJa  nsil  outn-ards,  and  id  iaaortod  into  tho  ongle  and   tba  inaer 
HurfaoB  of  the  ramus  of  the  jnw  as  liigh  as  the  dental  fornnien. 

Between  the  exlernal  surCico  of  Lhc  must^lti  and  the  ramtu  of  Lho  maxilla  ore  th« 
intcmtl  Uleral  ligament  and  the  Inlemal  tnn:(illur;  veAietn,  with  the  dental  arlerj 
and  norve :  and  at  its  upper  ]iart  ilie  muaole  U  i^ronvj^d  b^  the  citernal  pictygoid 
muaclc  It!  inner  aurfiiue,  whiixt  in  the  ptercgnid  i^rooic,  U  in  contact  «itli  the 
lensor  pnlati  muscte ;  and  lover  down  it  corrcapondH  with  tbo  siiparioi  eoostiictor  of 
the  pharynx. 

Fig.  IG8. 


Fig.  1S8.— Tnvte  or  ini  FiEiiiaoiD  Mcstn-ss—A,  riuiM  rut  ODttn  bhib  ;   B,  raox 

TBI  INKER  STDI.        ( 

1,  cittmul  pterygoid,  phu»d  on ths  nppor  head  in  A,  on  tlie  lower  head  iaB;  ^ 
inlcinal  ptorjrgaid— the  outer  nirfooe  in  A,  tho  inner  lorfiMe  in  B.  ' 


Fig.  1G9. 


Fig.  169. — Vnw  or  i  Drsnmtoi  o»  tbb 

LOWE*    PJRT   or  TUB  8KDLL  ilcp  FiOO, 

rnou  DEDiicD,  rssio^iEn  tq  aaun  tub 

AmOOHEITS    OF    TUB    FTUianlp    XMD 

BOHi  oTHia  Muanuu  (modifiiil  from 
Bonrgcrj),      j 

a,  planed  above  the  trsnETenc  irolion 
of  Lho  bjuilar  iiort  of  the  occipitaJ  bone, 
below  whioh  arii  seen  the  posterior  nnres 
and  palate;  b,  transTcrse  section  throogh 
tho  temporal  bono ;  c.  roof  oftba  mimth  ; 
d,  book  of  the  bead  and  neck  of  tho 
lower  jav,  above  which  art!  aecn  the 
BjnoTinl  caritiea  of  the  joint  diriJod  by 
the  intvrarticular  fihro-canilaxc ;  r, 
ploood  bflow  Ibc  8jui|ibysii  iDeali ;  1,  on 
the  1i;ft  aide  tho  internal  pturjgoid  mnBcJe 
entire;  1'.  oa  the  liglit  aide  tfa«  lower  part 
(if  the  siune  niusolc,  of  wljicb  the  niiddlo  portion  bos  boen  reiDovcd  to  ahow  the  external 
ptetjgoid  ;  3,  ths  lower  thick  pi>rtion  of  tho  external  pteijgoid  ;  2'.  on  the  n|;ht  aid^ 
pojati  to  the  upper  Hmaller  portion  of  the  jdoscIp,  attached  in  prirt  lo  tbo  interartioulnr 
pinto;  3,  is  plnceil  at  the  uide  of  smrJl  portions  of  tbo  gcnio-hjoid  and  genio-hjo- 
glosau"  musplfs  cut  short  at  their  attachment  to  tht>  lower  and  ujiper  genial  lobtrdcs  ;  4. 
the  attnchoipnl  of  the  tajla  b^-hl  Biwde  cut  ahurt ;  fi,  inrlicatoi  tho  atljichioent  at  the 
aido  of  tho  ejmphynia  of  the  ontorior  beliy  of  the  digaalrlc  musdo  ;  tl,  the  maaaeter 
Uiuiele  dcacending  to  tho  angle  of  the  jaw. 

The  (.rltmal  pUryguid  luusclo,  occupying  the  zygomatic  fossa,  nti.tes  by 
two  llushy  htnds  placed  close  together,  tho  superior  of  wlucit  is  attached  to 
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that  part  gf  the  oitormil  turface  of  tbo  great  wing  of  the  sphenoid  boue 
whicli  looks  downwards,  and  to  the  ridge  which  aepnratoH  that  surface  from 
the  temporal  fo«ia  ;  while  the  inferior,  which  is  Inrgcr,  is  attached  to  the 
outer  surface  of  the  external  pterygoid  plato,  aud  to  the  tuberostttM  of  the 
pnlate  aud  upper  maiillaTy  booes.  The  fibres  from  both  Lends  poaa  back- 
wards, and  being  mixed  with  taniton,  converge  to  bo  inserted  into  the  fore 
part  of  the  neck  of  the  condyle  of  the  lower  jaw,  aud  into  the  iuter-articular 
Qbro-cartiluge  of  the  temporo-maxillary  orticulution. 

The  inlcnml  moxilhuy  arltiry  is  placed  on  the  oalcr  enrfaee  of  Ihis  moseto.  panlng 
Ihenco  bclwccn  the  licadi  of  origlD :  while  the  hnceal  nen'c  as^a  (rata  bclweca  IhoM 
heads.  The  deep  lurbee  rcatoagalast  the  nppcr  piirl  of  the  Intcnuil  pterygoid  musole, 
itbose  direction  it  orosses,  also  the  ialemal  Uleral  ligament  of  the  lowur  jnw,  Ibe 
inferior  maiillary  ncrre,  and  the  middle  meniriBoal  arterj.  The  upper  borilir  is  in 
caaiact  with  (he  great  wing  of  the  ephenoid  Lone,  and  is  crcMiecd  by  tba  deep 
temporal  nerve  and  arteries. 

AoTioss. — The  masBclcr,  Icmporal,  and  internal  pterygoid  ulDscle*  are  olovatots  of 
the  lower  jaw,  and  generally  a<:t  in  coaccrt,  Iringlng  the  lower  in  cautoct  with 
the  apper  teeth.  The  opposite  morcment  of  dcpreiiiing  the  jaw,  not  being  opposed 
by  any  resisting  obstacle,  requires  1c»s  force,  and  is  eflvclcd  by  muscles  of  mnch 
smaller  size,  the  priaeipal  of  which  is  Ihc  digastric  maaclo  beroafter  deaeribed. 
The  eileroal  pterygoid  raoscle,  hofing  the  great  body  of  its  fibres  nearly  horizontal, 
draws  forwards  the  condyle  of  the  jaw,  and  when  (he  muscles  of  both  eidea  net 
logelller,  the  lower  jaw  is  protrsclcd  so  aa  to  make  tiie  inferior  incisor  teeth 
project  beyond  the  upper  ineiaors ;  but  their  more  uaual  mode  of  aetian  is  iltcrualoly 
Ob  the  two  sides,  as  in  the  grlailing  moTemcnt  of  the  molar  teeth,  in  whith  a  variety 
of  muscular  sctioas  nre  combined.  The  uiterual  pterygoid  muscles  also,  though 
chiefly  horizontal  movers  of  the  jaw,  likewise  eontrael  in  opening  the  moulh,  the 
ooudyica  of  the  jaw  being  drawn  forward  in  tliat  movement.  The  mossclcr  and 
iAemal  pterygoid  musctcc  aitsisl  in  protracliag  the  jaw  ;  the  temporal  alone  is  a 
retractor.  The  two  pterygoid  muscles  of  one  tiide,  in  advancing  one  coadylo  of 
the  jaw,  necessarily  throw  the  teeth  towards  the  oppuslto  ude. 


A.  Kusotds  ootnrxoTiNO  TBB  SYOU)  Bom  with  thb  sKin.1.. 

The  digiwfrie  muscle,  extending  from  the  temporal  bone  to  the  lower  jaw, 
coDoists  of  two  elongated  muBCular  bellies  united  by  an  intervening  rounded 
tendon,  which  is  connected  with  the  hyoid  bono.  The  posterior  belly, 
which  is  longer  than  the  anterior,  arises  from  the  digastric  groove  of  the 
temporal  bone,  and  tapors  downwards,  forwards,  and  iuwardB  :  the  anterior 
is  attached  to  a  rough  depression  situated  on  the  lower  border  of  the 
jaw-bone,  close  to  the  symphysis  ;  it  is  less  tapering  thou  the  posterior 
belly,  and  is  directed  downwards  aud  backwarda.  The  iuterveuiug  tendon 
is  conuectud  with  the  body  and  great  oornu  of  the  os  hyoides  by  aponeurotic 
fibres  at  right  angles  to  ita  own,  and  by  the  fleshy  fibre*  of  the  stylo-hyoid 
muscle,  through  which  the  tendon  pasaea. 

The  anterior  belly,  placed  immediately  beneath  the  deep  cervical  fascia,  rests  on 
the  mylo-hyoid  muacle  ;  it  is  connected  with  its  fellow  of  the  oppoaile  aide  by  dense 
fascia,  and  occasionaily  is  united  by  muscular  fibres  to  it  or  to  Iho  mjlo  hyoid  muscle. 
The  posterior  belly  is  ooverod  by  the  mastoid  process  and  the  muscles  arising  &aD' 
that  bone,  and  cftnaes  both  carotid  arteries  and  ihojugubtf  vein. 
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Tbe  ifijlo'hi/nid  miiaclo  lies  close  to  tbe  posterior  bully  of  tlio  digaatlic 
muscle,  beiug  a  Utile  buluuj  and  Leoeatli  it.  It  nriatvi  from  tbe  base  of  the 
Htyloid  process  of  the  teniporal  bono  at  tbo  extoruoJ  Burfiice  ;  aoil  from  tht-! 
placo  it  incliuoH  downwards  and  forwards,  to  bo  insortoU  uito  the  oa  hyoidea 
at  the  union  of  the  great  comu  with  the  body.  Its  fibres  &ro  iisunlly 
divided  into  two  foBciciUi  near  Its  iuaortioo,  for  the  transmissioti  of  the 
tenduQ  of  tbe  digastric  muecle, 

Tho  nppcr  part  aC  the  stf  lo-hyoiil  mnscle  lies  deeply,  hciog  corered  by  the  stemo- 
moatoid  and  itli^lrii;  muHcIca,  and  by  pnrt  of  the  parotid  gluad  ;  the  middle  crooei 
LIju  du-oLicI  nrtcrie^;  Llic  iiuurLiun  id  i^omjiom Lively  Buperlieial. 

Tbia  muscle  id  sometimes  naming  ;  ocmaiaiially  a  eccaad  is  preheat  (stylo  by oidcuii 
alter, — Alb.)-  1'iie  position  too  may  ba  raricd — it  has  been  found  to  the  ioacr  tiile 
of  tbo  eitetnal  carotid  orteiy  inetead  of  over  tbal  tcsbcI.  ("  Tbe  Anatomy  and 
Operative  Surgoty  of  tbe  Arteries,"  by  R.  Quain,  plate  ]  2,  fig.  G.) 


Fig.  ISO. 


Fig.  IBO.— TiRW  Of  IBB  SCB. 
lUXILLAkT      MCSCLKS      IHD 

THa   DEfREiBORs    or    thn 
Uiom  Bu.vi  ASD  Ljuiisx, 

rOOM  BBrOKE,        i 

Od  tho  right  bIiIo,  the  pUtyi- 
ma  alone  boa  beon  removed  ; 
on  the  left  Bide  both  tlis 
bell  in  n(  the  digastric,  the 
aCylo-hyoid,  the  mjlo-hjoiil, 
the  Btcmo-bycil],  and  omo- 
bynid  musol^^a  bare  bt^eD  re- 
moved :  a,  sympbysii ;  i, 
angle  of  tlie  lover  jaw;  «, 
middle  of  tbe  bodj  of  the 
byoid  bone ;  d^  maftojd  pro- 
cess ;  t,  thyroid  cartiln^  ; 
/,  npper  part  of  the  Bternum  ; 
g,  lateral  lobe,  and  -f,  lath- 
mui  of  the  thyroid  gland  ; 
above  -f,  the  front  it(  Ibo 
erionid  cartilage  covered  by 
th«  crico-lbyroid  nxnacle  ;  1^ 
posterior  Ijelly ;  1',  onteriM- 
belly  u  fright  Jigaalric  muoele ; 
2,  right  mylo-byoid ;  3,  left 
genlo-hyoid  ;  4,  bfo-glooiuB; 
£,  Btylo-gb>BBna  ;  5',  a  portion 
of  it  B«ea  on  right  adu  ;  ^, 
■tylo-hjoid  of  Ibe  right  mde  ;  7,  slylo-pbaryngens  of  the  left  aidci  8,  placed  on  tbe  Iwatur 
scapultc,  poiola  to  tbfi  left  middle  couAlriclor  of  tbe  pharynx;  9,  plaei:d  on  the  middle 
eclIcuu^,  poinlM  to  tbo  left  iafiTior  constrictor  ;  li),  right  Btemo-hyuid  ;  11,  ploocil  on 
tbe  lufb  Btl'mo-tltyroid,  puinta  also  U*  the  lover  pnrt  of  the  tight  miiBcle  ;  1^,  placed  od 
tbe  ri^ht  Btorno^mostuid,  points  to  tbe  upper  and  Ioifct  belUca  of  the  right  Otno-hyoid  {t, 
ptiluts  to  the  Ibyro-byoid  mnade]. 

The  mylo-htjoid  muscle  arises  from  the  mylo-byoid  ridge  along  the  inner 
surface  of  Uio  lower  jaw,  eitvniJiug  from  tho  last  molar  tooth  to  the  Bj-in- 
pbysis.  The  posterior  fibrea  are  inaertod  into  the  body  of  tho  oa  hyoides  ; 
tbe  rest,  proceeding  parallel  to  tbo  fibres  behind,  joiu  a.t  on  auijle  with  thoM 
of  the  corresponding  muscle,  forming  with  thomaaoit  of  mphu'  along  tho 
middle  line,  from  tho  Ryiuphysis  of  the  jaw  to  the  on  hyoiJea,  Thus 
the  two  muBclea  together  foriu  a  Qoor  below  the  Anterior  part  of  the  mouth 
(diajiKraynt  oris  of  Meyer). 


MUSCLES  OF  THE  TONGUK. 
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Tho  lower  BDriace  of  the  mjlo-byoiiJ  mmclo  ia  coTurcd  by  tho  digaBlrio  muaclc,  tiio 
Buh-miuiillary  gland,  and  iLe  aub-mcnlal  tcsscIb  •nd  nen-c.    Tlie  deep  aurfnte  which 
looks  upwards  and  inward*  to  the  moulli,  a  ta  caotact  with  the  genio-byoidaua  and 
part   of   tha    hjo-glossos  and  aljlo- 
gloMoa  mudelos,  Lhc  ninth  and  gnata- 

tory  ncrveii,  Ibe  aub-lingual  glnnel,  and  P'«    l^"- 

Hie  dad  of  the  Bab-oiaiilliirj-  ^laod. 
The  poBterior  border  alone  a  free  uad 
niutUtehcd,  and   bebiad  il  Ihe  duet  /^     o' 

of    the   «iih-m«Till»ry   gUlld    lUrUB    lU  />      ..^Btlk  .  (^ 

puling  to  the  montli. 

Fig,  181.— A,  in«  LowEB  Jaw  ifd 
BTiiiD  Bom,  Faun  bbi*w,  with 
tm  Miui-Utuid  Mdsulics  *t- 
■neuKti. 

B,  THE  tim,  FBOa  BBHISD,  WITH  THE 

Mtlo-Hioip  4SB  Qasio-illoiii  Mna- 

OLIi  ITriCBKn.      J 

a,  the  ajiDphjsin  ;  b,  th«  angle  of 
lb*  lover  jnw  -,  e.  the  tuwer  border  of 
the  body  of  the  hyaid  bans  |  tl,  in  B, 
the  inferior  dental  foramen  and  upper 
end  of  the  niylo-hyoid  riJga  :  in  A, 
1,  (he  left,  1,  the  right  mylo-hyiiid 
mOBCla  fp'io  below  :  in  B,  1,  the  right, 
1',  the  lufl  Biylo'hyoid  raDsele  from 
KboTc  ;  S,  tbe  lighl,  2*,  the  left  genio- 
bydd  muide  from  nboie ;  3,  the  cut 
fodi  of  the  attachment  uf  the  genio- 
glom  iDiudeB  to  the  superior  genial 
■piDM. 

The  genio-hyoid  muscle,  a  narrow  muaole  resting  on  tho  mylo-hyoM,  oiid 
in  contact  with  its  fellow  iu  tlic  midiUe  line,  ariaea  from  the  iiiforiot  of  the 
tvo  gooiAl  tuborclas  behind  the  symphyrii  of  the  jaw,  and  ia  inserted  into 
the  body  of  the  hyoid  bone. 

It  ia  in  eonlaot  above  with  the  lower  border  of  the  genio-glouua  muaole. 

Actiobb. — The  genio-byoid  nnd  mylo-liyoid  mn*cle8  draw  the  liyoiii  bone  upwards 
and  fiirirarrla.  as  ba|)j>cnii  in  the  Crat  Btai;e  of  deglutition.  The  slylo-hyoid  muHele 
draws  it  upwards  and  baekwardN,  and  eumea  into  action  in  ruining  the  pitch  of  tbe 
vuico.  Tho  anterior  belly  of  the  digastric  mU'icle  act*  by  itself  like  the  genio- 
hyoid, and  the  poalerior  half  like  the  stylohyoid ;  but  when  both  bollioi  act 
together,  they  are  i-apabic  of  producing  two  movtmonts,  in  one  of  which,  when  the 
lower  jaw  U  fixed,  the  bjoirl  bone  ia  elevated,  and  in  tho  other,  when  the  hyoid 
bone  h  held  downwaids  by  the  deprcuing  mui^clea,  the  digastric  mniclo  opooa  the 
month  bj  dcprtSiUiig  the  lower  jaw. 


B,    inrst-LEB   07  TSK  TONQUK. 

The  toDgno  ii  a  ronscular  organ  attached  posteriorly  to  the  byoid  bone, 

and  inferiorly  to  the  lower  jaw.  It  in  corapowd  partly  of  fibres  peculiar  to 
itself — the  inlriniit  mu.sclcs,  which  will  be  noticed  in  anothar  pJaoe;  partly 
uf  miiBclea  aiiaing  from  neighbouring  parts — the  extrintie  muaclea  abont  to 
be  descrihod. 

Tho  •jcitiv-ijliistiu  or  genio-hyo-iihissiLi  muaclc  is  faa-ahaped,  and  is  placed 
vertically  in  contact  with  its  fellow  close  to  tht'  mesial  plane.     It  aaew  by 
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a  Bliort  teaJon  from  tlie  BUperior  genial  tubetda  bobinJ  the  sympUyaU  of 
tte  jaw  :  from  thia  its  flbrea  diverge  and  are  inserted  in  nn  extensive  mngv, 
TIE.,  those  which  are  most  inferior  into  the  body  of  the  hyoid  bone,  and  & 
few  into  the  aide  of  the  pharynx ;  tboBa  which  wo  most  superior  into  the 
tip  of  the  ton^e;  and  the  intermediate  fibres  into  ita  whole  length, 
diverging  iransverBoly  in  its  substance. 

The  eitcmul  sarfiKC  is  in  coaUct  vith  the  Ungualls  inferior,  hyo-etouiu  ftcd  ttylo- 
gloaiiu  miudes,  the  aub-lingual  gland,  the  mmneTesKla,aad  the  nerve*  of  the  LoDgne 


Fig  les. 


Pig.  162. — Siitcrn  or  1  r.*RT 
or   TDi  LBirr  sidk  ov  tbb 

BeVLL,    tub     BIOHT     gIDK    0» 
TB«  WDl  or  TIrt  LflWEB  JiW, 

AVO    TUB   Toxanx,    Htoid 
Bone,  LiRini,  iKoTaicBii, 

aUOWtXO         TDK         BxTUKIie 

Muscles   or   tbb   Tobcd*, 

a,  external  pterygoid  pro- 
eeas ;  b,  tttjloid  pmcen ;  e, 
ecctioD  i^r  liie  Hjm|>hjiii  of  the 
liivcr  jaw ;  d,  front  of  the 
bojy  of  Lbe  hyoiJ  bune ;  «, 
tliyroid  carUlage^  /,  front  t^llie 
ericuid  catlilaee;  betveea  il 
ancl  e,  the  Ibyru-hyoid  meia- 
brani?  and  ligntDQDt ;  ^,  iff tb  01114 
of  tho  tbyroid  gULDJ  in  front 
of  tbo  traclien;  1,  left  elylo- 
glnaauB  maecte  ;  1,  atj  io-bj^oid  ; 
3.  rtjlo-plmryaEena ;  i,  cut 
DdgB  of  tlie  mjlu'hyoid ;  6, 
ganiobyoid ;  fl,  cinio-hyo-gloi- 
auB  ;  7,  bjo-gIi»aus  ;  8,  liagns- 
tie  inforitir  ;  B,  [uittof  the  sope- 
rior  oonatrictnr  of  tbo  pbaryai ; 
10,  bBok  part  of  the  middle 
constrictor;  11,  inferior  con- 
■Lriclor  ;  12,  cppor  put  of  vlis 
onapb-iBiu  ;  Vi,  onM-tb^rnid 
mitsetc. 


The  hyo-gtofitis  is  &  flat 
quadrate  muscle,  ariaiog 
from  the  whole  length  of 
tho  great  coma  of  the  hyoid  bone,  from  the  lateral  part  of  tho  body  of  that 
bone,  and  from  tho  email  comu  ;  tho  fibn>s  arising  from  those  three  sonrcea 
(formerly  dietingninhod  as  cerato-glossus,  basio-gloBsuB,  and  choaJro-glotaus 
rea[>cotivoly — Albicjus)  pass  upwards  to  he  inserted  into  tho  side  of  the 
tongue,  blundod  with  tho  stylo-glossQa  and  palnto-glosaua  musolos. 

Tbe  hvo-EloBaufl  is  concealed  by  the  digiutric  and  mylohyoid  muscloa,  except  at  ila 
posterior  inferior  angle;  the  deep  part  of  the  eub  iDiuiilliLry  ^land  rcala  on  ita  surface, 
and  it  ia  croawd  from  below  upwardn  bj  the  hypo-Elosfsl  nerve,  the  Wbartonian  duct, 
and  tbe  gustatory  nerve.  It  eovcra  the  genio-gloeaua  and  llie  origin  of  tbc  middlo 
consUictor  of  the  pliaiynx,  together  with  tbe  lingunl  artery  and  gloasn  ['barjngcal 
nerve. 

Tbo  stylo- p/oasuj,  the  ahortoat  of  the  tliree  miiscloa  wbieh  spring  from  tho 
styloid  proci^g«,  suieen  from  that  ptocoas  not  far  from  its  [loint,  nnd  from  the 


stylo- nuxiUaiy  ligament,  to  which  in  some  cases  the  greater  uumbor  of 
its  Ghrea  ore  attached  bj  a  thia  aponuuroBis :  pas^g  fotirarils  slightly 
dowan'iu'ds,  it  is  inserted 
Along  the  side  nnl  under  put 
of  the  tODgUQ  ivs  far  aa  the  tip, 
ita  fibres  decuaantiiig,  and  be- 
coming blenrltrd  with  thoae  of 
the  hyo-glossus  ajid  polaCo- 
gloasns  muEcIw. 

This  muBcle  liea  deeply  benealli 
the  papolid  glnnd,  and  U  crossed 
bj  tLo  guelntdry  nerve.  II  iiriaes 
(icroaionallj  from  the  inner  side  of 
the  mngle  of  the  lolror  jnw  ;  and 
cues  hiiTe  been  obMrrod  in  vhieh 
i(  Kta  allogetber  absent. 

Fig.  183, — Visw  or  p.inT  or  inn 

LEFT      BtM     or     Ttll     HEAD     AND 
TUUUT,  Til  snow  Tin  liEKl-  Mds- 

oiiM  or  tna  Cukek.  Phidyhi, 
ka.  (modlded  horn  Cloqaet).     j 

The  pharj-ai  hai  been  dlatendid 
b;  ataffiog.  a,  exlernal  pterj^Mid 
proMn ;  b,  Mjloid  proecBa.  nith 
short  portioni  of  the  three  styloid 
miiBcliia  ittlAcbed  ;  e,  bodj  of  tha 
lovfrjav.  vhich  bcu  been  divided 
Bt  the  place  There  the  plerygo- 
nuuillm?  liyajneot  *  ia  attaebcd  ; 
d,  liody  of  the  hij-oid  baae ;  t, 
thfioid  cartilage ;  /,  cricoid  earti- 
Isge;  !l,  ial«rial  iKtween  the  first 
Bud  leeood  ring  of  Ibe  trscbea  ;  1, 

oater  part  of  tlie  □rbieuliu'iB  oris  Riasele  ;  2,  bnechmter  ;  3,  lapcrinr  conatrictor  of  the 
pbuiTni ;  4,  middle  cODsIrictor  ;  5,  inferior  cooetriolqr ;  6,  (ccapbsgiu ;  7,  poiots  by 
tbroe  liaea  to  the  lover  parts  of  the  Rtyto-glo^Hua,  Htflo-hfoid,  and  ■tjlo-pliaryDj^coe 
muscles  respectively  ;  3,  myto-hyuid  i  0,  hyo-gloK^us,  of  whiab  a  small  part  Ls  removed 
ptjtleriorly  to  ihov  the  tlUahmeat  of  (be  middle  coostrietor  ;  10,   thyro-hyoid. 

AcTioira. — The  genii-gloss ua  tniuclo  hiua  complicalcd  iiction,  one  part  protmding 
and  aoothcr  rclmcting  the  tongne.  while  u  third  depresses  the  middle  portion  of 
the  or^iLn.  Prntnuion  iyi  eOccted  hy  contraction  chioHf  of  iU  poatcrior.  and  retrac- 
tiuQ  by  conlmctiou  of  its  anterior  fibrcB,  and  the  middle  part,  or  ncurly  the  whole 
muiwlo,  acta  as  the  depn»^or.  In  dcglnlition  the  stylo-glosBUB  iniisclc  rniso  the  sides 
of  (lie  tongue  flpos medically  backvarda  and  npirarjn,  while  the  hyo-gloseits  opposcri 
that  action.  In  other  circumstances  the  firat  mosclc  assists  in  fermiDg  a  hollow, 
while  the  seeoad  tends  to  producing  a  convexity  In  the  dorsum  of  the  tongao. 


Hi;scLta  or  tbk  phaktnx  akd  soft  falatk. 

Tbtb  phabttti,  the  diLited  HUporior  pirt  of  the  allraonlary  tube,  oxteodiog 
from  tho  bwe  of  the  skull  to  ths  ccsophngu^,  prusents  at  the  sides  aud  pos- 
teriorly a  continuous  wall,  in  great  part  formed  o&d  supported  by  distinct 
inusoloa  resting  ia  front  of  the  Tertisbrol  coliimD,  and  is  open  in  front 
towards  tho  nanal  cavity,  the  mouth,  and  larynx. 

The  eomlrictora  of  the  phanjnx  are  thrao  thin  expanded  tniiscles  which 
invuNt  the  pharyngeal  wall,  overlapping  one  aaother  upvords,  60  that  the 
lowest  is  moat  auperli<:iaL 
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leading  from  the  mouth  to  the  phnryuic,  in  called  the  iilhmvt  of  the  hnoea. 
The  Boft  iwJnte  is  aotod  on  by  five  rails  of  elongated  muaclc«,  two  superior, 
one  in  the  mi.ldlp,  aud  two  inferior.  Of  the  two  inferior  p«ttra  of  muscles, 
ono  13  eummon  to  the  palate  aud  tongue,  the  other  to  the  palate  and 
pharyiij:. 

The  palato-glotsut  or  aiiisiridor  iMmi  fivAum  occupies  the  anterior 
pil]r\r  of  the  fauces.  Superiorly  it  is  anterior  to  all  the  other  muscles  of  the 
velum,  and  ita  filirea  are  oontinuouB  with  those  of  ita  fellow  of  the  opposite 
aide  ;  inferiorly,  it  is  lost  on  the  side  of  tho  tongue. 


Re.  16S. 


Fig.  105. —  DiiOBAMHiTia  Ynw  or  toa 

MUHCLIIIS    TI    TBI   IZITEniOK  WALL   ISD 
eiMUOITUuPniBtM,  FBOU  BEBtSD.  | 

The  pristerior  will  of  the  pbsiTax  haa  I 
b^D  diviileil  by   &  Tcrtjod  incieion    in  I 
the  middle  line,  sdJ  the  cat  edges  draws  j 
to  tlio  siiio  so  as  to  eipoHe  the  naaa), 
bnoeal,  and  larjnfeal  opesing*  into  thai 
phar}iii.     a.  in  abore  the  mt  surTam  at| 
Ihe  Iji^ilar  part  or  the  occiTiilal  bon^  I 
aiid  below  tliat  ar^  Lbo  p^^tcriur  namjJ 
i.  nimn  the  cut  pelroua  bone,  points  bfj 
a  line  to  the  eartilatre  of  the  Bustacbiu  I 
tube  or  the  right  *ide :  c,  the  back  of  | 
the    ramaa  of  the  lovtr  jav,    d,   tbe 
poBloriiir  bcirder  of  Ibe  ttjroid  oaxliiage  ; 
t,  luiddle  of  the  upper  |a.rt  of  the  cricoiil 
cartilage;  /,  boeo  of  the  tongue  in  tha  | 
baecal  nporlarc  alioce  the  epiglot^i ;  g, 
lower  end  of  tha  cuTit^  of  the  phatTOZ 
LtaclJng  down   into  Lbe  gullet  i  1,  iupc- 
rior  egnsttioWr  uf  the  pliarTni  leeu  from 
nithiB,    and  p&rt   of    tho   middle   oon- 
strictor;  2.  inlnlopfanrfBgcui  ducend- 
ing  to  ita  iasertidu  Id  tfaa  pharyni  and 
tkyroid   cartilage  ;   S!,    the    lower  part 
of  the  «inic  muncle,  on  the  right  aide, 
the   upper   haTiag    been    remoTed ;    3^ 
placoJ  on  tlie  intern^  jittTy^oid  uuBett^  , 
pointi  to  (he  lerator  paUti ;  i,  the  circuiafleini  pnlati  uiuacle  no  Ibe  right  liJe  d<«oend>) 
ing  from  the  usrieular  freBii,  and  windiDC  roand  tlii-  pulley-Uko  grooTi;  of  tho  homular 
j^ruCfKH  into  the  jinlate  ;  5.  Ilio  rftnu.'l^>r  or  nj^jgoK  uvulae  niusolce  ;  uihriTe  t,  the  trrknerem 
arytenoid  muacli',  aud  bcluw  it  on  each  side  the  poctcriur  eiico-arjtinoid  muEclo. 


The  pnlnto-phnri/nf/ritt,  ocimpying  the  posterior  pillar  of  the  pharynx, 
arises  in  the  soft  ]>alate  1>y  fibres  connected  with  those  of  tho  opposite  side, 
And  passing  portly  above  and  partly  bolow  the  levator  palati  and  azygoB 
muscles.  Ab  the  muscle  desoeudg  it  bocomos  greatly  expanded,  and  ita 
fibres  are  found  eitouded  from  the  posterior  comu  of  tho  thyroid  cartilage, 
back  to  tlio  middle  line  of  the  pharynx  posteriorly. 

The  a:ifjoa  iivuItF  (Morgagni),  po  called  from  having  been  supposed  to  he 
a  single  muscle,  consists  of  two  slips  arising,  one  on  each  side  of  tho  middle 
line,  from  tho  tendinous  structuit;  of  the  soft  polnte,  and,  somctimBs,  fromi 
the  Hpitie  of  tho  palate-pliite,  aud  descending  into  tho  uvula.      The  two  sljpl  i 
■l^  s"»i>nted  by  a  slij^lit  interval  above,  nud  Uliiti'  as  they  desctnd. 

'  palati  arises  from  the  extremity  of  the  petrous  portion  of  the 
»,  in  front  of  tho  orifice  of  the  carotid  canal,  and  from  tho 
Art  of  the  £uj,tachiaa  tube.    Approaching  the  middle  Une  aa  it 
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1  downwanU  ami  forwurdB,  it  is  ioserted  aponcurotienlly  into  the  pos- 
terior part  of  the  soft  palute,  and  meets  its  Deighbour  of  the  opposite  siilo. 
In  its  iijiper  port  it  is  pLiocd  above  the  concave  mnrgiii  of  the  superior 
constrictor. 

Tho  circumfltT^us  or  Unior  paiati  arifies  from  the  navicular  fossa  at  the 
root  of  the  inlenial  pterygoid  p1at«,  from  the  outer  ^de  of  the  Euatachian 
tube,  from  the  spine  of  tho  sphenoid,  and  the  edge  of  the  tympamc  plato  of 
the  temporal  bone,  Jt  descends  porpcndiculorly,  resting  on  the  internal 
pterygoid  plate,  between  it  and  tho  internal  pterygoid  muscle,  and  ends  in 
at«ndon  wliicb,  winding  round  tho  hamular  process,  lubricated  by  a  bursa, 
extends  horizontally  iuwatdH,  and  terminates  in  the  forepart  of  the  aponeu- 
rosis of  the  soft  palate  and  the  posterior  border  of  the  palate  hone. 

Acnnira. — The  mnsclcs  of  the  pharynx  and  soft  palate  are  so  arranged  as  to 
accomplUh,  in  cDDJnnction  witli  thoao  of  the  toagne  aail  hyoiJ  bone,  tlie  artioa  of 
dcglutl lion— that  is  to  say,  the  propuleloa  of  food  into  Ihc  oeaopbagus  without  any 
portion  being  permitted  to  paxa  into  the  noaiU  caiily  or  birym.  While  the  tongne 
near  the  butea  is  thronn  upwurde  and  bsclEivards  by  the  slyloi^lo^si  mu^dca,  nnd  Ibe 
larynx  is  diawn  upwarils  and  forwards  under  it  by  inusclea  ottacbod  to  the  h.voidtione, 
and  by  the  Btylo-pbnryngGua  musulo,  so  as  to  be  both  closed  liy  llic  cpi^Iollis  and 
Dverlajij-ed  by  the  tongua,  the  patato-glossi  musclea  canatrii^l  (iie  fnuecs  and  abut  off 
llie  bolus  from  tbo  mouth.  The  soft  palate  is  raised  and  made  tense  by  11^  superior 
moBclefl;  the  palato-pbarjngei,  being  approximated,  nearly  loucb  one  anotber(tho  mnla 
lying  in  tho  small  interval  between  them),  and  prevent  tbe  passage  of  tho  food  towards 
tho  upper  part  of  the  pharynx  or  the  poeterior  narca,  nhllcnt  tbosome  timotbey  form 
an  inclined  snrraeo  for  its  giiidanec  Into  the  loirer  jiart  of  tbe  pliarj-nx.  Tbe  food 
being  tbus  llironn  inM  the  grasp  of  the  con«lrictora  of  tbe  pharynx,  those  mosclcs 
conliacl  from  above  downwarde  and  force  it  Into  the  tube  of  the  gullet  bclovr. 

imSTLKS    DEFBESSraa    THE    HTOID    BORB. 

The  tterno-hyoid  muscle,  a  Bat  hand  of  longitudinal  fihrea,  arises 
varioiiGly,  frotn  the  sternum  and  the  posterior  stomo-clavicular  ligameut, 
from  the  clavicle  and  that  ligament,  or  from  the  claviclo  only,  and  occa- 
sionally, to  a  small  extent,  from  the  cartilage  of  the  first  rib.  It  is  inserted 
into  the  lower  border  of  the  body  of  the  hjoid  bone. 

Tbe  mtisela  is  eonecaled  below  by  the  stcrDum  and  the  stcnio-D)att«id,  higher 
Dp  by  the  akin  and  fascia  only;  it  Ires  on  tho  stcmo 'thyroid  and  tbyro-hjoid 
mmflea.  wbicb  it  partly  coTera.  The  inner  border  appronchca  that  of  the  corre- 
sponding  mnscle  towards  the  miildle  of  its  extent,  but  is  separated  from  it  by  a 
slight  interval  superiorly,  and  by  a  larger  interral  near  the  alomum ;  the  ooler 
margin  is  in  contaet  with  Ibc  omo-hyold  near  the  Ds  hyoides.  Tho  muscular  fibres 
are,  in  many  cases,  inleimpted  by  a  transverse  tundinous  intenoctioa. 

The  s!cmn-tliijmi'i,  broader  and  shorter  than  the  preceding  muscle,  behind 
which  it  lies,  ariaes  from  the  thoracic  surface  of  tho  first  bone  of  the  sternum, 
lower  down  and  more  internally  than  the  Btemo-hyojd  muscle,  and  ascends, 
diverging  a  little  from  its  fellow,  to  be  inserted  into  the  oblique  line  on 
tbe  ahi  of  the  thyroid  cartilage. 

The  greater  part  oF  its  aaterior  snrfaw  is  Mncoaled  hy  the  ntemnm  and  the  sterno- 
hyoid mnsele,  as  well  as  by  tbe  stcmo-roastoid.  By  lis  deep  surfaeo  it  rests  on 
the  Innominale  vein,  tbe  lower  part  of  IJio  common  earotid  artery,  the  trachea,  and 
the  thyroid  body.  Tbe  inner  margin  is  contigaons  to  Ibo  muscle  of  the  other  side  in 
the  tower  |>arl  of  the  neck.  The  median  incision  in  tbe  operation  of  tmcheotomj  is 
ma<le  between  tbe  two  muscles. 

This  muscle  is  often  partly  crossed  by  transverse  or  oblique  tendinous  lines.     A' 
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ibc  uprse  eitrotnitj-  a  few  filires  are  often  fcnnd  to  blonJ  wiih  tho  Ihyro-hyoid  mnxdo 
sod  tbe  inferior  coiutrictor  of  the  pharjni- 


Fig.   189.— Vnw  or  tbb 

ABP  THK  DErnEBiOBf   Of 

TUB    HvclD    Bonk    iitd 
I/iaiNX,  poaa  BBruEL  ^ 

Tbe  citilutittun  of  Uib 
referirncea  to  tbe  upper 
pBcla  of  tha  Ggare  ii  giTpq 
at  p.  ISl.  (!,  tni'JdIe  of 
tbe  boilj  of  tbeb^'jid  lione; 
d,  masluid  process ;  e,  front 
of  the  iJijTuiil  c»rtibige;_^ 
upper  part  of  the  etcrniiDi  i 
g,  iHtml  lobe  of  tbe  tbj- 
ruid  glind  ;  + .  ila  iith- 
mua,  above  which  is  lh«  , 
cricaid  curtilage  corcreJ  hj  1 
tbe  crico-lbjToid  miiBcle; 
6,  plrtced  on  the  Icvulnr 
eGspuIn,  potnta  to  tbe  left 
middle  oonatriiTtor  of  ths 
pbarjni ;  fl,  pUcBd  on  tba 
middle  b'^Iodu^  jriiints  to 
Ibe  left  inferini  tunattietor ; 
ID,  rigbtsterno-bjoid  ;  11, 
plued  DO  tbe  left  stcrno- 
tbjroid,  points  alto  la  Llie 

lower  part  of  tbe  right  muBCle  ;  12,  plnced   nn  Ibe  rigbl  BteraatnaEtoid,  polnta  to   Lba 

upper  Had  lower  bellies  of  tho  right  omo^hjold. 


The  th^ro-hyoid  muscle  is  contmaod  upwiirda  from  tlie  preceding  ;  it 
arises  from  tho  obliqne  lino  on  the  ala  of  tbe  thjroid  cartilage,  rdcI  is 
inserted  into  the  lower  border  of  the  body  and  great  cornu  of  the  hfoid 
bone,  near  the  place  where  these  unite. 

TbiB  miuele  is  mocesled  by  tbe  stcmo-hyoid  and  omo-hjold.  and  nais  on  the  ala 
of  the  thyroid  caitilage,  and  on  the  tb^ro-hyoid  membrane.  Between  Ibut  niembmne 
and  the  muscle,  the  superior  laryngeal  aeria  and  artery  are  placed  before  entering  the 
larynx. 


The  omo-kynid  in  a  long  ribbon-ihaped  muscle,  couaialing  of  two  bclUea 
nnitod  by  an  inlcrveiiing  tendon.  It  orisos  from  tho  iipptir  bonier  of  tho 
Bcapulft,  near  the  saproscapulnr  notch,  and  occaaionnlly  from  the  ligament 
which  croBsea  tho  notch.  Thence  it  extends  forwards  and  only  slightly 
tipwanin,  acroBs  the  root  of  the  neck,  tiD  it  entera  beneath  the  stemo-maa- 
toid  muscle,  and  then,  curving  rapidly,  it  ascends  nearly  rerticuUy,  to  bo 
inserted  into  the  lower  border  of  tho  body  of  the  hyoid  bouo.  Tbe  ten- 
don whioh  divides  the  mnecle  is  placed  beneath  tho  stern o-m as toid  muscle, 
and  varies  much  in  ktigth  and  form  in  difleront  bodies,  llio  tendon  ia 
enclosed  within  the  deep  cervical  fascia,  which  after  forming  a  sort  of 
^h  for  it,  is  prolongeil  downwards  and  becomes  attached  to  the  stcniam 
\e  cartilage  of  the  first  rib  ;  and  by  tbia  means,  as  also  by  fasda 
ug  the  posterior  lielly  and  descending  to  the  clavicle,  the  muscle  ia 
nod  in  its  curved  position. 
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At  iU  Mapalar  origin  the  miiacie  Ls  ravered  by  tlie  tmpeziaa,  b  tho  middle  of  its 
course  by  the  storno -mafftoid,  and  nl  its  upper  part  liy  tlio  platyuai ;  U  crosses  tho 
Bi^alcnl  mnsclcs,  the  cervical  nervce,  tbo  slicalli  of  Ihe  commaii  canlid  nrlcry  atid 
jufc-ular  voiii,  and  tlie  atcrao-lbyrold  and  iLyro-hjoid  muaclca. 

The  moBcIo  occnaionallj  ia  alUcbed  to  tbe  divide  infltcad  of  the  acapnia,  arising 
from  the  Former  bone  about  iU  middle,  and  in  aucb  a  esse  llie  poaleriot  belly  is 
sbBOnt.  One  inatance  haa  been  recorded  (B.  Qunin)  in  which  tho  posterior  bully  alune 
was  jireeent,  and  was  eonnecied  to  the  hvoid  bone  by  a  band  of  &«eia.  The  muKcIo 
hag  likcwiBD  been  obaervod  double,  one  slip  Itoing  attached  to  tbo  clavicle  and  the 
olhcr  to  the  normal  place  of  origin  on  the  scapula. 

Acttiojih. — Whilo  Iho  atemi^hyoid  and  omo-hyoid  mnaclea  act  only  as  deprceaora  of 
the  hyoid  bone,  and  tho  alemo-thyroid  aa  a  depreasor  of  the  laryni,  the  atemo-tbyroid 
mtucle,  being  a  diroct  dcpresAor  of  the  Ibyraid  cartilage,  may  draw  down  tho  hyoid 
bone  when  it  acts  in  eoiyaDction  with  the  thy-ro-hyoid  :  tbe  latter  muacle  oleratea  the 
larynx  when  the  bjoid  bone  li  fixed.  In  the  act  of  swallowing.  Ihe  hyoid  buno  and 
thyroid  cartilage  pans  suddenly  upwards  and  fonrnrds  and  their  nalarsl  position  ia 
rcatorcd  by  the  action  of  the  mn^les  under  cinBi deration,  the  bone  moving  in  tho 
direction  of  the  omohyoid  muacles.  In  tho  utterance  of  low  notes  the  larynx  and 
byuid  bone  descend  lielow  the  natural  level,  in  the  direction  in  which  the  lilemul 
muscles  pull ;  while  in  the  utierancoof  high  notes  there  is  little  elevation  of  tbe  hyuid 
bone,  but  the  birynx  Is  raised  by  tho  action  of  tho  thyrohyoid  mnaclcs. 

rLSSOD  ttUSCLES   Or  THB  KBCK. 

The  itemo-deido-nuialoid  or  sfrrno-mattoid  iQUSolo  is  nttiiehed  inferiorly 
in  two  parts  to  the  anterior  aurfaoe  of  the  stomum  and  tliu  inner  tliird  of 
the  claviclo.  The  sternal  attachueut  is  thicli  and  rounded,  tendiooua  io 
front  and  fleshy  behind.  Tho  clavicular  portion,  separated  £rom  the  stomal 
fay  a  narrow  iutorval,  ia  flat,  and  ia  composed  of  fleshy  and  teudiuous  fibres. 
Those  two  portions  become  blended  together  about  tbe  middle  of  the  ueclc 
into  a  thick  and  protniuent  muscle,  which,  extending  upwards  and  back- 
words,  is  attached  BUporiorly  to  the  anterior  border  and  external  surface  of 
the  mastoid  process,  and  from  thence  backwards  into  a  rough  ridge  of  the 
temporal,  and  by  a  thin  aponeurosis  into  the  outer  part  of  the  superior 
curved  line  of  the  occipital  bone. 

This  mn^clc  ia  covered  for  more  than  the  middle  three  fifths  of  its  extent  by 
the  plalysma.  It  is  also  cronsed  by  the  external  jugular  vvin,  and  by  tlie 
•acenillDg  eupcrficiat  branches  of  the  cervical  plcuna  of  nerves.  It  rests  on  jutrt  of 
the  sterno  hyoid  and  etemo-tbyroid  muacles,  and  crosses  the  omo-hyold  mutctv ;  in 
llifl  middle  part  of  the  neck  it  covers  the  ccrvioal  piwua  and  tho  great  cervical 
vessels,  nnd  in  the  upper  part,  the  digastric  and  atylo-hyoid  muscles :  it  ta  pierced 
by  the  ppiual  accessor?  nerve. 

The  atonio-clcido  mastoid  is  occasionally  described  as  two  mnscles,  under  the  names 
BteniD-maalDid  and  cteido-tnsstoid.  Normally,  tho  fibres  of  the  clavicular  part  run 
.ipwards  for  some  distance  internally  to  those  of  the  slernU  part  before  finally 
blending  with  them.  The  muscle  varies  much  in  breadth  at  the  lower  end,  tbe 
variation  buiog  due  altogelber  to  the  clavicular  part,  which  is  sometimes  as 
narrow  as  the  alcrrial  tendon,  while  in  other  instances  it  extendi  fur  three 
I  along  the  clavicle.  Tbia  port  of  the  muacio  may  liliewiac,  when  broader  than 
tl,  be  divided  into  several  slips  separated  by  intervals  near  tbe  clavicle.  A  band 
fmaacnlar  fibres  bas,  in  a  few  instances,  been  found  reaching  from  Ihe  trapcziuB  to 
this  muscle  over  ihe  subclavian  artery ;  and  the  margins  of  Ihe  two  muscles  have 
been  observed  in  contact.  In  animals  without  a  clavicle  tho  eleido-muatoid  masele  is 
continued  into  the  clavicular  put  of  the  great  pectoral  mniclc,  thus  forming  a 
nastoido-humerol  muacio. 

Tho    tciUeniu  anttcui    muscle    is  attached   sujieriorly   to    the    anteriot 
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ILd  uppsr  extremity  a  few  fibrea  nrc  often  found  to  blcnil  with  tho  lliyn>-hj")iil  iDiucle 
and  Ihe  inferior  caaslriclor  of  tlie  plmiynx. 

Kg.  1B8. 

Fig.   IBB. — Viffw   OF  iPR 

SVBHAIILLABI     HCBCLH 

AID  TUB  Dkpbibsobs  of 
in*   Htoid   Bom    akd 

LmlnX,  riLOH   BEFOUL  I 

The  ei|iIaaa(Jon  of  Uie 
reftjrenees  to  the  upper 
jwrU  of  the  6g>ire  U  pteu 
M  p.  194.  r,  mi'idU  of 
tbe  bod}  of  Ihc  h  jnid  boue  ; 
d,  mutoid  process  ;  t,  tmtt 
ofthalhyruid  cartU*^;/, 
app^r  pari  of  the  aWrDam  ; 
g,  Intcial  lobe  of  the  thj- 
roid  ginod ;  4- ,  ita  islh- 
inu«,  sboTe  vhich  is  tht 
oricoid  enrtitage  covored  h} 
the  meo-thyroid  inuBcle ; 
S,  pljiced  on  tlic  Icntur 
Bcspuln,  poiou  lo  the  led 
middle  oonatrictor  of  lb* 
pbKrynx  ;  9,  pUixd  on  th« 
middle  acnlenus,  pointa  to 
the  left  inferior  conatrielot; 
10,  right  aterno-hjoid  ;  11, 
plsc^eil  DD  tho  led  rterno- 
thjniid.  poiola  &lao  lo  the 

lower  pari  of  the  right  niuBcle  ;  12,  phiced  on  the  right  itemouiactoid,   potntB  to  tlw 

upper  and  lower  belUea  of  the  right  omo'hjoid. 
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Tha  thyro-hyoid  muscle  is  contitmed  npwarda  from  the  preceding  ;  it 
arise*  from  the  oblique  liuc  ou  tbe  ala  of  the  tJijToid  CArtilage,  luid  is 
inserted  into  the  lower  border  of  the  body  and  great  comu  of  the  hyajd 
bono,  Qoor  the  plaae  where  these  uuite. 

Tbia  mnselc  ia  concealed  by  tho  «tcn)a-b;oid  and  i)lao*h;oid,  and  rest*  on  tht  ala 
of  the  thyroid  catliloge,  and  on  the  Ihjrohjoid  memhnine.  Between  that  mcmbniie 
•nd  the  oiukIo,  the  aupcrior  laryngeal  nerro  and  arleiy  are  placed  bcfurv  entering  the 
laryni. 


Tbe  omo-hyoid  in  a  long  libbon-ahnpcd  nuecle,  oonaisting  of  two  beltiM 
united  bj  an  intervening  tendon.  It  ariaoa  from  the  upper  borOer  of  Um 
scapula,  ne.tr  the  HnprnBcapuLir  notch,  and  occasionally  from  the  ligttmont 
nhich  crosses  the  Botch.  Thence  it  extends  forwards  and  onl;  slightly 
Mpwarda,  ncroas  the  root  of  the  neck,  till  it  enters  benijittb  the  Btemo-mas- 
toid  muscle,  and  then,  curving  mpidly,  it  ascends  nearly  vertically,  to  be 
inserted  into  tho  lower  border  of  tho  body  of  tbe  byoid  bone.  The  tan- 
don  which  dividee  the  muscle  is  placed  beocttb  tho  steniO'inniitaid  mnsola, 
«nd  varies  much  in  lungth  and  form  in  different  l>odic«.  Hie  toDttoB  is 
enclosed  within  the  deep  cervical  faaoia,  which  after  forming  a  sort  of 
■hoath  for  it,  is  prolonged  downwards  and  becomes  nttncliod  to  tbe  stomom 
and  tbe  cartilage  of  tho  first  rib  ;  and  by  this  means,  aa  also  by  fiudk 
investing  the  posterior  bellj  and  descoudiug  to  tho  clavicle,  tbe  mtwolw  b 
niixintaiued  in  its  curved  poaitioii. 
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Al  Its  BcapaUr  origin  tfae  matcle  u  covered  b;  llie  lnipi<ziiiii.  in  the  midiJle  of  its 
coume  hy  the  stcrao-moKtoid,  and  at  ite  upper  port  Ijj  the  phitjema;  it  ctoeggs  the 
Bimleiii  [Quacles.  the  cervical  nerves,  the  Hlieath  of  the  commoa  carotid  uter;  and 
jugular  vein,  aud  the  elenio-thymid  utid  thyro-hjoid  muacles. 

The  mascle  oueasionallj  is  attai'lioil  to  the  clavicle  iuatesd  of  the  scaputa,  nrising 
from  tlie  former  boue  about  its  middle,  aai  la  bucIi  a  case  the  posterior  bellj  ia 
Bbseot.  One  in^taoee  has  l>eeD  recorded  (R.  (Juain)  !q  which  the  posterior  belly  alone 
was  prcseat,  and  nas  connected  to  the  hyoid  l>one  bj-  a  bond  of  fiucia.  The  muacle 
hris  tikeiviEe  been  observed  double,  one  slip  being  ftttached  to  the  clavicle  bnd  the 
Dlhor  to  the  oonnal  place  of  origin  on  the  scnjiula. 

AerioNs. — ^Vhile  the  Btemo-hjold  and  omohyoid  maactea  set  odI;  a«  depressors  of 
the  hj'oid  bone,  and  the  Btcrno-thj'roid  ua  a  depressor  of  the  larynx,  the  etemo-thjroid 
mnacle,  being  a  direct  deprttisor  of  the  thyroid  curtihige,  may  draw  down  (lie  hjoid 
bone  irhcn  it  sets  in  coiijunction  with  the  thyro-hjoid  :  the  latter  muscle  elevate:)  the 
larynx  when  tbe  hyoid  bone  is  fixed.  In  the  act  of  swallowing,  the  byold  bono  and 
thyroid  cartilage  pais  suddenly  upwards  and  forwards  and  their  natural  position  is 
restored  by  (be  action  of  the  muscles  under  consideration,  the  bone  moving  in  tljo 
direction  of  the  omohyuid  muscten.  In  the  utterance  of  low  notes  the  larynx  and 
hyoid  bone  descend  below  the  natural  level,  in  the  direction  in  wliich  the  stcniai 
muHcles  pull ;  vMIe  in  the  utterance  of  high  notes  there  in  little  elevation  of  the  hyoid 
bone,  but  tbe  larynx  ia  niiacd  by  the  action  of  the  thyro-hyoid  musclea. 

FLEXOK    UDSCLB9    or    THB    ITEOK. 

The  ttemo-dcido-niminid  or  sterno-miutoid  mnscle  is  attached  inferioriy 
in  two  parts  to  the  imtorior  surface  of  the  eteruum  and  the  isiior  third  of 
the  clavicle.  The  sternal  attachment  is  thicli  anil  rounded,  tendinous  in 
front  and  fleshy  behind.  The  clavicular  portion,  separated  from  the  stomal 
by  a  narrow  interval,  is  flat,  and  is  composed  of  fleshy  and  tendinous  fibroH. 
Those  tivo  portions  become  blended  tc^ether  about  the  middle  of  the  ueck 
into  a  thick  and  prominent  muscle,  which,  eitondiug  upwards  and  back- 
wards, is  attached  superiorly  to  the  anterior  border  and  external  surface  of 
the  mastoid  process,  and  from  thence  backwards  into  a  rough  riilgo  of  the 
temporal,  and  by  a  tbin  aponeurosis  into  the  outer  part  of  the  superioi 
curved  line  of  the  occipital  bone. 

This  muaelc  is  covered  for  more  than  the  middle  tbrcs-fiftlu  of  ite  extent  by 
the  plalysma.  It  is  also  crossed  by  the  cilcrual  jugular  vein,  and  by  the 
ascending  aupcrfieial  branches  of  the  cervical  plexus  of  nerves.  It  rests  on  jiart  of 
Ihe  sternohyoid  and  stem  o  thyroid  muaclcB.  and  crosses  the  omo-hyoid  muscle ;  in 
the  middle  part  of  the  neck  it  covers  the  cervical  plexus  and  tho  great  cervical 
vcfisels,  and  in  the  upper  part,  tho  digaslrio  and  stjlo-hjoid  mnsoles ;  it  ia  pierced 
by  the  spinal  accessory  nerve. 

The  stcmo-eleido-mastoid  is  oeeasionally  described  as  two  muscles,  under  the  names 
■temo-mastold  and  clcido-mastoid.  Normally,  the  fibres  of  the  clavicular  part  run 
upwards  for  tome  distance  internally  to  those  of  tbe  sternal  part  before  finally 
blending  with  them,  Tho  muscle  varies  much  in  breadth  at  the  lower  end,  the 
variation  being  due  altogether  to  the  clavicular  part,  which  is  sometimes  as 
narrow  as  the  sternal  tendon,  while  in  other  instances  it  extends  for  three 
inches  along  the  clavicle.  This  part  of  the  muscle  may  likewise,  when  broader  than 
usual,  be  divided  into  several  slips  separated  by  intervals  near  the  clavicle.  A  band 
of  muscular  fibres  has,  in  a  few  Instances,  been  found  reaching  from  Ihe  trapezius  to 
(his  muacle  over  tbe  suliclaviao  artery  ;  and  the  margins  of  the  two  miucles  have 
licen  observed  in  contact.  In  animals  wilboul  a  clavicle  the  cleldo-moatoid  mnscle  h 
continued  into  the  clavicular  part  of  the  gT«at  pectoral  muscle,  Ihtu  forming  a 
mkstoido-humcral  muscle. 

The    Kolenut  an(t«us   mascle    is  attached   superiorly  to  the    anterior 
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I  tnberolas  of  the  tnumvorso  proccssea  of  tbo  third,  fourth,  fifth,  and  liitli 
oervicftl  vertebrio,  luiil  iDferiitfly  by  a  liick  flattoned  tendon  to  a  rough  part 
of  tha  inner  border  Bud  upper  surface  of  the  first  rib. 

Rf.  187. 


Fig,  187.— SdPBnnciiL  i»D  hkip  view  or  the  MtstLKs  o»  TUR  H«iD  *«  NiOK,  nox 

Tbe  explnnnti"!]  of  Ihe  tE^l.-^p^>^ee  In  llis  cmnium  ami  Tnce  nill  bo  rnunil  nt  pas^  173  : 
c,  hoAj  of  the  byoid  bone  ;  t,  AniK'Invian  groore  of  ihc  firat  rib,  ^hore  whli^h  Ibo  odI  end 
irf'  the  siibclnviia  tnrrj  is  iliuwu  ;  /,  glesoiil  hea-l  of  tbe  siupula ;  15,  aterari-mutiiiil 
'  nnKls,  ilH  daricutftr  pnrtlon ;  lU,  ■tetaQ-h;Did  ;  17.  pnslerior,  aod  IT'i  uiterinr  bellj 
'  of  lift  omo-Ljoid  ;  17",  portioo  of  tlie  dn^p  f&acm.  vhicb  hnas  A  loop  holdiog  dovn  tha 
ninacle  bj  iti  ccntnl  leodoa  ;  IS,  oD  tbe  st^rnntn  at  tbs  intcrclnnonliu'  notch,  paint*  hf 
liues  npwirJB  M  liio  lower  part  of  tbo  Etertie-thyniid  ninsiilca  ;  19,  thjro-liyoiJ ;  SO, 
part  of  tbe  conatricUira  of  the  [ibarjui  ;  2'J,  i:lnri<;ukr  jmrt  o(  the  trapoiios ;  'JA,  IcTaCor 

' 'v ;    20.    (uili'iiua    fi<>«tii.->i9  i   '27,    Kuleuiin     midme;    SS.    acaleniu   anliciu  j    20, 

r,  Uid  -0',  [icutoral  porliua  of  Ibe  pcctursllB  lunjur  ;  30,  poclontlia  mlaor. 
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ThU  rauBcIe  ii  placed  deeply  :  in  iU  lower  part  il  is  croaaed  bj  the  posterior  Iwtly 
tif  the  omo-bj-oid  muscle,  acd  in  iU  whole  IcngUl  it  is  traverjoJ  by  Ibe  phroaic  ncrro 
passing  obliquely  from  ahora  downwards  and  inwards.  Tiio  aubclarian  rein  and 
artery  paaa  rcBpeclivol)-  in  front  and  behind  iU  interior  otlaebmenl.  The  nervca 
of  the  bniL'liial  plexus  emerge  &om  behind  itd  cuter  border  shove  the  Buhclsvisa 
orterr.  The  rectus  capitis  anticus  major  arises  on  iLs  Inaar  aide,  tha  lueending 
rerviiAl  bmneh  of  the  inferior  thyruid  artery  'iea  in  the  groove  betwesa  thai  moads 
and  the  acalenuB,  and  in  front  is  the  iaternaJ  jugular  vein. 

The  iciilmvs  mediut  is  attached  Buperiorly  to  tha  posterior  tuberoles  of 
the  tntnsveise  procexaes  of  the  lust  sis  cerricol  vort^brte  ;  ttoU  uiferiorl7 
to  a  rough  elevation  on  the  Grit  rib,  extondiog  far  an  inch  and  a  half 
forwurda  from  the  tubercle. 

In  front  of  this  rausclo,  bctirecn  it  and  the  anterior  aealenaa,  arc  the  ccrrinlt  nenros 
and  Uie  BubclariaQ  artery ;  behiiiil  It  arc  the  poatorior  scalenus  and  levator  anguli 
BcflpuliB  muscles.  It  is  sometlniea  attached  to  the  Limnsverse  process  of  the 
atks. 

The  seoleniw  poitifua,  amaller  than  the  other  acsleni  miiBcle«,  is  atttiche<] 
above  by  two  or  three  Btnall  tendona  to  the  transvorao  procoHsoH  of 
as  many  of  the  iowoat  cervical  vartobriB,  aod  iuferiorly  by  an  aponeu- 
rotic tendon  to  the  seooud  rib,  in  front  of  the  attoduaeut  of  tihe 
luvator  costcB. 


Fig.  168. — ViBw  u»  rng  Dkff 

M<i5CL£S  CUKKECTEU  HITK 
TBR  CFPIR  FIBT  -it  THE 
VeOIIBIUIi        Coluun        1* 

moNT.     i 

The  aknll  baa  been  removed 
in  front  of  the  l>aailar  and 
mastoid  processes,  tugethor 
with  the  stemom  and  anterior 
p4rtB  of  the  first  and  second 
rib*.  Oi  out  surface  of  the 
basilar  proeesB ;  b,  transverse 
process  of  tbe  atks  ;  e,  tnns- 
verae  process  of  the  levcntb 
cervical  vertebra ;  rf,  bodj  nf 
the  first,  d',  of  the  funrth  dor- 
B.t1  vertebra ;  (.  first,  and  '', 
second  rib ;  1,  rectus  capitis 
ftnlicua  mtyor  muscle  ;  2,  rec- 
tus capitis  anticus  minar ;  3, 
middle  part,  3',  upper  part,  and 
3',  lower  port  of  tlio  loagus  cull! ; 
4,  recti;jt  lateralis ;  4',  first 
pair,  and  i',  secund  pair  uf 
intertransviirsalDs ;  5,  scalenus 
anticus  of  the  right  side  ;  C, 
the  t«ndon  of  attaebmeot  to 
the  first  rib  on  t)^e  icFt  side, 
the  rtst  of  the  muscle  having 
been  reinuved ;  6,  soukous 
mcdins  uf  the  right  side ;  !•', 
luwer  portion  of  the  carrespond- 
ing  muscle  of  the  left  aide;  7, 
scalenus  peatlDus,  its  saperior 


Fig.  les. 


atlacbiDonts  ahovn  upon  the  left  side  ;  S,  upper  part  of  the  levator  ssapnlB 
from  ita  vertebral  attMhuients  ;  II,  aidcniua  eglll,  shovn  in  tbe  auDC  mounei. 
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MUSCLES  OF  THE  HEAD  AND  NECK. 


Ths  schIcdI  muxclca  are  subject  to  boidc  amaant  of  Tirintiaii.  lioLli  in  tbc  number  i>t 
their  poiuU  of  tLltaclimsnt,  anil  !□  the  ammgcmciit  of  their  6bres.  A  «Up  fruin  Uie 
Bcaleauu  anticos  eomclimes  pHnsca  hchiiid  Iho  dubdavian  artcrj. 

The  ratiii  ctipltU  antieut  majur  arises  from  the  tuliorclya  of  the  traOB- 
verse  processoa  of  the  third,  fourth,  liflb,  nud  Bixth  vert«lirie  by  tendinous 
alipfl,  itfl  origin  corroapoiiding  ill  extent  to  the  auperior  attachment  of  the 
Kuterior  acnleniiB  tuiuclo  :  it  ia  inaerteiJ  iiito  the  biwilor  process  of  the 
oacipital  bone,  a  little  in  frout  of  the  foramen  magnum.  The  muscles  of 
oppoaite  sidea  converge  as  they  aacenJ,  and  their  mesial  fibres  are  lougoat 

The  anterior  aurfitce  ot  iLc  rectus  cnpilia  anticui  m^'or  snpporle  the  phar7[ii, 
the  ajmpathctio  and  vagus  nerves,  anil  llic  )^cat  cervical  vedsele.  The  posteiioc 
surface  resM  upon  port  of  the  tongud  colli  and  the  rectus  aullcus  minor. 

The  r(eiuJ  capitis  diificm  minor,  under  cover  of  the  preceding,  arises 
from  the  anterior  arch  of  the  atlas,  and  slightly  from  the  root  of  its 
transverse  process  ;  it  is  inserted  into  the  basilar  process,  between  tbe 
margin  of  the  foramen  magnum  and  the  pieoediug  muscle,  half  ui  inch  £rom 
its  fuUow. 

The  rectitt  capitis  lateralis  is  a  short  thick  rauncle  arising  from  the  upper 
Burf^ioe  of  the  auterior  division  of  the  transverse  process  of  the  atlas,  ami 
inserted  into  the  rough  surfiice  beneath  the  jugular  eminence  of  the  tfora- 
pital  bone.      It  completes  the  series  of  intertraiis versa! es  muscles. 

Tlie  anterior  surfaco  of  this  iniucle  is  in  eoutact  irilh  the  internal  jugular  rein,  the 
posUlrior  with  the  vertebral  artery. 

The  tongiu  colli  muaclo  rests  on  the  front  of  the  vertebral  column  from 

the  atlas  to  the  third  dorsal  vertebra  ;  it  consials  of  three  sets  of  librBB,  of 
which  two  are  oblique,  and  one  vertical  a.  The  superior  oblique  portion 
ariaoa,  by  a  narrow  tooUinous  procoss,  from  the  anterior  tnberole  of  the 
body  of  the  atlus,  and  is  inserted  into  the  fore  part  of  the  transverse 
proceisoa  of  the  third,  fourth,  and  fifth  cervical  vertebne.  fc.  The  Inferior 
obtiquB,  the  Bmalleet  part  of  the  muscle,  extends  obliquely  inwards  from 
the  transverse  proccsaea  of  the  fifth  and  sixth  cervical  to  the  bodies  of  the 
first  two  or  three  dorsal  vertebrie.  c.  The  vertical  part,  connected  by  its 
extremities  with  the  other  divnuons,  ia  attached  superiorly  to  the  bodies  of 
the  second,  third,  and  fourth  cervical  vertebne,  and  iiiforiorly  to  the  bodies 
of  the  three  lower  cervical  and  two  or  three  upper  dorsal  vertebne. 

Actiohb. — The  stcmo-eleiiia-niiuitoid  muscles,  and  in  a  less  degree  the  scaloni 
ffluBcles,  Uend  forward-i  the  heoil  aad  oeuk  lowurda  the  sternum.  Tlio  storno-mastoid 
muscles,  nlicn  acting  In  concert  nitli  the  eilensor  muscles  of  the  head,  assist  ia  the 
Mlcnaiou,  ami  project  the  chin.  Wlicn  the  Blerno-miuitoid  moaclo  of  one  side  only 
is  in  action,  the  hoail,  while  it  is  sllglilly  Qeicil,  is  Inclined  latcm!!}'  to  the  side  on 
which  the  muscle  contracla,  and  rotation  i»  produced,  by  which  llio  fuce,  and  especially 
Iho  chin,  is  dirccte<l  towards  the  opposite  side.  This  ia  the  position  which  occurs  in 
wry-neck,  depending  upon  an  unequal  action  of  tlie  opposite  sterno-msJtoid  muscles. 

The  Bcalene  mosclos,  when  the  vertebral  column  U  iiied,  act  as  elevators  of  the  ribs 
and  by  many  are  considered  as  constant  aids  In  Ibo  movement  of  inspiration.  It 
seems  certain  that  when  the  head  ia  lixod  tbe  aterno-mailoid  inuscloi  also  aiaist  in 
forcible  iaspiration  by  the  elevntioa  of  the  sternum  and  claviclei). 


SAMOLS    or   THE    BBAD    AttO    SKX. 


The  8UPRRFICIAL  FASCIA  IS  littlo  developod  on  the  head  and  neck,  and  is 
in  great  oitusure  blended  with  atructurea  described  under  other  names.      A 
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DEEP  CERVICAL   FASCIA.  1D7 

layer  of  oonaiJerable  firmness  intervenca  between  tlio  aponeurosis  of  the 
ocL-ipito-froiitaiis  muBale  atiJ  tlic  skiit,  miiting  them  tcigotber  ;  fram  the 
Hurfitce  of  the  occipital  part  of  tlio  niusole  it  becomes  coutinuoTis  with  a 
supirfioiftl  covering  of  the  [loattirior  luuecloe  of  the  neck,  anJ  on  either  side 
of  the  epicranial  apoucuroaia  it  tlesceniU  over  the  temporal  fascia,  nod  contains 
between  its  lamiuie  the  external  muacles  of  the  ear,  with  the  tuperliciU 
temporal  vessels  and  norvea. 

In  the  face,  the  fibres  of  the  superficial  muHclea  are  frequently  so  much 
incorporated  with  the  shin,  that  In  many  party  there  is  do  distinct  intervening 
layer  of  superficial  fascia ;  and  over  most  of  the  face  the  subcutaneous  fat 
breaks  up  the  fascia  to  a  great  extent.  On  the  side  of  the  nock,  whcm  a 
reprcaentativo  of  the  auperfieiitl  fnecia  is  found  in  the  tiisue  containing  the 
plutysma  myoides  muscle,  it  is  thin,  find  lias  embedded  in  it  the  axt<;rual 
jugular  vein  and  some  supeificinl  uen'is. 

The  DBET  rxAi-iM  of  the  hfiul  and  neck  deserve  special  attention,  as  they 
give  investments  of  coufiideiable  strougth,  and  serve  to  nmrk  the  separation 
between  sovoral  important  organs. 

The  ItmpOTol  fatcia  is  a  structure  of  an  aponeurotic  nature,  which  covers 
the  temporal  mosolo  above  the  zygoma,  and  gives  extensive  attachment  to 
its  librss  of  origin.  It  springs  inferiorly  from  the  upper  !)ordQr  of  the 
Kygijmatic  arch,  and  is  attached  in  tbo  rest  of  its  circumference  to  the 
posterior  border  of  the  mnlnr  bone  and  to  the  temporal  tidgo  on  the 
frontal,  parietal,  and  temporal  bones.  It  is  divided  below  into  two  Inyora, 
one  of  whicli  is  attaclied  to  the  outer  and  the  other  to  the  inner  surface  of 
the  Kjgoma  ;  and  in  this  situation  there  is  deposited  between  its  Inyera  a 
quantity  of  fat,  the  obsorption  of  which  is  one  cause  of  the  hoUuwiioss  of 
tbo  temples  in  emaciated  persons.  This  dunie  fnscia  is  separated  from  the 
integuments  by  the  layer  of  thin  membrane  dcscendiug  from  the  epicranial 
aponeurosis,  and  by  the  auricular  muscles  ;  and  from  the  temporal  muscle 
below,  by  a  deeper  layer  of  fat. 

The  circical  faicia  (named  also  proper  or  deep  cervical)  passes  forwards 
from  the  anterior  bordur  of  the  trapezius  muscle  over  the  sides  and  front 
of  the  neck  beneath  the  platysma  myoides.  Poaterioriy  it  is  continuous  with 
the  layers  of  connective  tissue  with  which  the  trapezius  and  deeper  muscles 
are  invested  ;  it  extends  over  the  posterior  triangle  of  the  neclt,  viz.,  the 
space  bounded  by  the  trapezius  and  sterao-mastoid  muscles  and  the  clavicle  ; 
at  the  posterior  border  of  the  stemo- mastoid  it  divides  into  two  layers, 
which  form  an  investment  for  that  iniiHcle  ;  these  unite  again  at  the  anterior 
border  into  a  membrane  which  passes  forwards  across  tbo  middle  line,  and 
covers  the  area  bounded  by  the  middle  line,  the  border  of  the  jnw,  and  the 
stemo-mnatoid  muscle,  and  called  the  anterior  triangle.  In  the  posterior 
triangle  the  faecia  is  attached  inferiorly  to  tlie  olavicte,  and  nuvr  that  bone 
is  perforated  by  the  external  jugular  vein,  which  in  the  previous  part  of 
its  course  lies  aupcrficLil  to  the  membrane.  In  the  anterior  triangle 
it  is  Imund  superiorly  to  the  border  of  the  jaw  in  front,  and  further  back  is 
continued  ovur  the  masaeter  muscle  {mnaieUrie  fas-:\ii),  and  the  parotid  gland, 
which  it  closely  invests  (j)arotid  /asrin)  ;  it  likewiao  sends  upwards  a  pro- 
oeos  on  the  posterior  and  deep  surfaces  of  the  parotid  gland  ;  and  a  strong 
band  of  this  process,  known  under  the  name  of  the  sfijIo-mnxillaiTi  U-janicnl, 
extends  from  the  styloid  process  to  the  angle  of  the  jaw,  so  as  to  keep  the 
parotid  and  Rubmaiillniy  glands  distinct,  even  although  one  or  both  of  them 
may  be  greatly  enlarged. 

la  the  front  of  the  neck  the  foecia  IB  attached  to  the  hyoid  bone,  and,  becom- 
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gl  fboBO  two  layera,  k  deep  layer  is  found 


'^^''^^^t^'^'ia'^^"'^  *''"  tliyroid  body,  slid  extending  thence  rm 
^  If  ^,  l»^''  „ve^  »*  *J^*  ^°^^  o^  ^li"  "^"^  down  to  the  fibrous 


fte  '!/^/*%lSie  ''**P  P''"'^***^  <*f  tlio  cerrical  fiiacin  ia  th 
d^j^uoi"  "    ferri'"^  bloodveutit,  on   envelope  of  fitseia  enc 

^        «/U    '"^^    .      J„r«4TTAr      fain       iDitti       ttiA      VY«t al I vnfurq nf >^ />      m^T^HA 


conimirti 

cloHuig  tbe 

^"•Z'*"  '""avi  pS°^  ^®'°   ^''h   '''*   pneumogaatric  nerve.      A   thin 

'^tf'  '^ni  inWfeuM  between  the  Brt«n7  and  vein,  tbua  completing  a 

^tf**"  "L,  of  fiiflda  descending  on   the  pravertobral  muscles,  and  intc>r- 
lii'    .^^s  them  and  tbe  pharynx  and  casophagus,  la  called  the  prt- 

MUSCLES   OF  THE   UPPER  LIMB. 

neCiBea  differout  parts  of  tbe  bead  and  truuk  on  tbe  one  band,  and   the 
jaiiUeriuid  humerus  on  the  other,  certain  mnsolofl  pass  which  attach  the 
^ppiir  limb  *"  tbe  body,  and  which,  tbougb  ailuatecl   mainly  on  the  trunk, 
^d  often  described  along  with  its  musclaB,  have  so  intimate  a  onncctioD, 
lioih  io  their  structure  and   uses,  with  tbe  limb,  that  tbey  may  with  greater 
propriety  bo  treated  of  along  with  tbe  muscles  of  that   piirt.      Tbe  musclea 
leferrcd  to  are,   posteriorly,  the  tmpesdus,   latlssiinua  dorei,  levator  anguli 
scapulffi,  and  the  rbomboidei ;  and,  anteriorly,  the  two  pectoral  miiscloB,  tho 
subclnviua,    and   the  serratna  magnoa.      ^long  with    thoae   might  also    be 
mentioned  tbe  olavicolar  partof  tbe  atemo-cleido-mastoid  mnscle  and  tbe  omo- 
hyoid ;  bat  aa  these  laat  have  important  relations  with  parts  situated  in  tbe 
nock,  they  are  more  conveniently  described  among  the  muscles  of  that  region. 

P!s>  109.— SutnifiaAb  Muklks  or  tbi  Truete,  SaofLDU  mo  Hip,  tuwid  raoit 

BRUIHU.      J 

■1,  eilGroal  Dcdpllitl  prutubemnce  ;  b,  acromion  of  tho  leapalu ;  c.  crest  of  the  itinnt ; 
1,  trapeziDB ;  1',  oval  (eaduD  of  lite  tno  iniucln  in  the  np|>er  doTsal  Kud  lower  wrrickl 
region  ;  1 ',  trisngnlur  tenduD  of  iaaertioa  ;  2,  InliBaiunii  dorsi  ;  2',  2'.  its  nuiial  orifiitia 
anil  its  direct  ori^n  from  the  crest  of  the  ilium  ;  1,  2\  P,  tbe  attfjcT^ciiLt  layer  of  tbe 
fumlmr  nponeuroaiJi ;  3,  Rtpmo'itin^ti^id  ;  i,  da\U}lil ;  £,  infrAfipinaliia  ;  &,  teres  miiior  ; 
7,  IfTPB  lUBJor  ;  8.  rh'jpib.iidtua  niajur ;  bolow  tliis  OQ  the  left  niile  ia  seen  a  trioDgnlat 
BjocE  IniunJcd  ij  tbe  [bnnibuid,  t[ii|jeitiue,  and  Utiajimoa  doisi  muaclcs,  in  which,  when 
the  arm  is  depreued,  aa  on  the  right  ode,  a  part  of  Ibouretith  rib  is  Deuallj  felt ;  on  th» 
left  side,  tliB  arm  and  shoulder  being  elevated,  the  apace  is  enlarged  Co  as  to  ihow  ■  port 
of  the  siith  and  seventh  ribs ;  9,  hack  }iart  of  the  ciWraal  obiiqne  moscla  of  tho 
bdamen  ;  betwMn  9  and  2,  a  small  part  of  the  internal  oblique;  10,  part  of  tbe  glnteas 
^•diiii  covered  b;  the  fascia  Inta  ;  1  Ii  glateog  niailmua  ;  12,  gnicitia  ;  13,  small  part  of 
I  aililuctor  magniia  ;  14,  BCUiitcndinoBos  ;  IS,  bicepa  ;  Id,  fascia  lata  coveriag  tb'; 
talcrona. 
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ing  atrongei  as  it  descends,  it  splits,  a  littlo  belov  the  IovdI  of  the  tli^oiil 
body,  into  two  diBtinct  loyorg.  Of  those  tho  more  supcrSdol  and  wuiker, 
guidbd  by  the  stemo-maetoid  musdes,  is  fixed  to  the  sternum  uid  the 
interokviculof  ligami-'ut  ;  whilst  the  Btronger  layer,  lying  under  the  former, 
and  aloaely  coveriiig  the  steruo-byoid  and  stemo- thyroid  muscles,  is 
attached  to  the  deeper  Burfnce  of  that  bone.  These  layers  materially 
assist  in  closing  the  cavity  of  the  chest,  above  the  Etemum  ;  between  them 
there  oiista  a  quantity  of  loose  connective  tissue  and  fat,  and  sometiinea 
a  amall  lymphatic  gland. 

Continuous  with  tho  deeper  of  thoao  two  layers,  a  deep  layer  in  found 
likewise  in  tho  posterior  triangle,  investing  the  posterior  belly  of  the  omo- 
liyoid  muscle,  and  binding  it  down  to  the  clavicle  and  first  rib.  Still  d«eper 
than  the  processes  now  described  is  a  layer  which  lies  behind  tho  depressor 
muscles  of  the  larynx,  investing  tbo  tbyi'oid  body,  and  extending  tlienco  on 
the  trachea  and  large  voBSels  at  tho  root  of  the  neck  down  to  the  fibrous 
layer  of  the  pericardium. 

Continuous  with  the  deep  processes  of  the  fierricol  fascia  is  the  common 
ehtalh  of  lilt  large  cermcal  bloodvnaeU,  an  envelope  of  fnscia  enclosing  thu 
carotid  artery  and  jugular  vein  with  the  pneumogastric  nerve.  A  thin 
fibrous  septum  interveoeB  between  the  artery  and  vein,  thus  completing  a 
separate  sheath  for  each. 

The  layer  of  fascia  descending  on  the  prevertebral  muscles,  aud  inter- 
vening between  them  and  tho  pharynx  and  ceeophagus,  is  called  the  pre- 
vertebral faieia. 


MUSCLES  OF  THE   UPPER  LIMB. 

Between  dilToreut  porti)  of  the  bead  and  truuk  on  the  one  hand,  ani!  the 
shoulder  aud  humerus  on  the  other,  certain  muscles  pass  which  attach  the 
upper  limb  to  the  body,  and  which,  though  situated  munly  on  tho  trunk, 
and  often  doscribed  along  with  its  muscles,  have  so  intimate  a  connection, 
both  in  their  structure  aud  uses,  with  the  limb,  that  they  may  Trith  greater 
propriety  be  treated  of  along  with  tho  mnscles  of  that  part.  The  mnsclos 
referred  to  are,  posteriorly,  tho  trapeziiut,  latissimus  dorai,  levator  anguli 
scapuira,  and  the  rhomboidei ;  and,  anteriorly,  the  two  poototal  muBctes,  the 
subclnvius,  and  the  serratns  maguus.  Along  with  tbese  might  also  be 
mentioned  the  olavicular  partof  the  sterno-cleido-mastoid  muscle  and  the  omo- 
hyoid ;  but  as  these  last  have  important  relations  with  parts  situated  in  the 
nock,  they  are  more  conveniently  described  among  the  muscles  of  that  i^iou. 

Fig.  100. — Scrnnaixi.  Muscbis  or  rna  Tbdse,  Sbouldu.  ivd  Bip,   itEwsD  raoa 

BEUIIID.       J 

a,  eil«nuLl  oocipital  pr.>tiibenince  ;  Ii,  acromion  of  the  scapula ;  e,  crut  of  ibt  ilium ; 
1,  trapeiiuB  ;  1',  uval  teudon  of  tlie  Iwo  muwles  in  the  upper  dorml  uid  Ia«er  Onrricsl 
region  ;  1 ',  tiiiDg:nIar  tendon  of  iuBcrlioa ;  2.  tatisaimna  dorai ;  S',  2',  iu  oustol  origiDi 
and  its  direct  origin  from  the  crest  oF  the  ilinm  ;  1,  £',  c,  the  lujicrGDisl  laj'er  of  Uk 
lumbar  aponeurosis;  3,  stcrno-musUiid  ;  ^,  deltoid;  I>,  infraEpiuatue  ;  6,  t«m  miiMr; 
7,  tern  mnjnr  ;  8,  rbnmbuiileue  majnr ;  beluw  this  on  Ibf  left,  sido  ii  !een  a  trioagDUr 
space  b<ju]ided  i>j  the  rhomliold,  trapezius,  aad  Utissimus  dorai  musc^loa,  in  vhji^  when 
the  ana  ib  dcpreincd,  u  on  the  right  siiio,  a  put  of  the  seventh  rib  is  QBiiftlly  felt ;  on  Ute 
left  side,  tlia  arm  and  ahonlder  being  elevated,  the  apace  is  eninrged  an  oa  to  abow  a  |>it 
Df  the  aiitb  and  seventh  rihe ;  B,  bock  part  of  (he  external  oblique  musol*  ol  tlie 
abdumen  ;  between  9  and  "£,  a  smalt  part  or  the  inl^nuil  obtiqus;  ID,  part  of  the  gluteu 
medius  covered  by  the  fowia  Inta  :  II,  glateua  maiimua  ;   IS.grBcilia;   13,  sniB.l1  part  of 

Ibc  Si/ductor  mngnua  ;  14,    Bumitendincsua  ;    16,    biceps  ;    IG,    foBcia  late  covedog  the 

rtialai  ex  tern  ua. 
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MCBCLKs  ATTiCBrsa  titb  urrsa  limb  to  tbb  Taniot  postrjiioelt. 

The  frapciius  musclo  (cucullaris)  arises  by  a  tLm  aponeiiroms  from  the 
protuberance  of  the  occipital  bono,  and  tho  inner  third  of  its  Baperior 
curved  line,  from  the  ligajncntum  nuchra,  und  from  the  spineH  of  the  lost 
corrical  and  all  the  dorsal  vertebroe,  as  well  na  from  the  aupraapinous 
ligamonta.  From  this  extended  line  of  origin  the  fibres  convGi^  to  their 
insertion  :  the  superior  Gbros,  descending  and  turning  forwanU  in  the  neck, 
ore  inserted  into  the  extemrLl  third  of  the  clavicle  at  ita  posterior  border  ; 
the  sucoeeding  fibres  pass  transversely  to  the  inner  border  of  the  acromion 
process  an<l  upper  border  of  the  spine  of  the  scapula,  vhile  the  inferior 
fibres  ascending  terminate  in  a  flnt  tendon  which  glides  over  the  triangular 
area  at  the  base  of  the  spine  of  the  scapula,  and  is  inserted  into  the  rough 
marli  at  the  root  of  the  spine.  The  greater  port  of  the  origin  buGomec| 
immediately  muscular,  but  opposite  the  seventh  cervical  spine,  and  for  the 
distance  of  several  vertebm  above  and  below  that  point,  a  flat  tendon 
extends  outward*",  widest  at  the  middle  of  the  apace,  and  narrowing  towards 
the  upper  and  lower  euds,  so  that  the  aponeuroses  of  the  two  muscles  taken 
together  have  an  elliptical  form.  The  fibres  of  origin  from  the  occipital 
bouo  have  no  tendinous  lustre,  and  tesemblo  rather  a  strong  fascia.  The 
mwaolos  of  the  two  sides,  regarded  together,  have  the  form  of  a  four-sided 
figure,  or  shawl,  poiutitig  downwards:  hence  the  names  which  have  been 
given  to  it. 

The  Inipeaias  is  «apcrJ)ciaI  in  its  whole  extent :  it  coven  the  splenias,  Iha  greater* 
part  of  the  complcxus  above  the  splcnius,  the  levator  angub  ocapalw,  tbe  rhomheidci, 
the  eupra^inatiiB,  and  small   pnrlions  of  the  iafmBpiantdn,  lali«simiiB  dorii.   aad 
lumbar  nponenrosia.    Tlic  spinal  niicessoty  nerve,  and  the  Bupcrfielal  cervical  artery, 
pass  Into  it  from  ila  deep  surface. 

Tlio  trarieziufl  Li  not  anfrcqucntl}'  shorter  Ibaa  above  deacribcd.  sdcI  the  number  of 
donal  vertebras  with  which  it  is  connected  it  sometimes  UiminieUcd  even  to  six  or 
MVen. 

The  latitsimui  dorii  arises  bjr  tendinous  fibres  from  the  spinous  proceBsoB 
of  the  six  or  seven  lowest  dorsal  vertebne,  and  from  the  posterior  layer  of 
the  lumbar  aponeurosis,  through  the  nie<1iiim  of  which  it  is  attached  to 
the  lumbar  and  upper  sacral  spines  and  back  part  of  the  iliac  crest ;  it  also 
arises  by  flusliy  fibres  for  an  inch  or  more  from  the  iliac  crest  in  front  of  the 
outer  margin  of  the  lumbar  aponeurosis,  and  from  the  last  three  or  four 
ribs  by  fleshy  slips  which  interdigitato  with  the  attachments  of  the  externa) 
oblique  muscle.  The  fibres  at  the  upper  part  are  the  fbortest,  and  poaa 
almost  horizontally  outwards  over  the  lower  angle  of  the  scapula,  from  which 
they  frequently  receive  a  fasciculus  of  fleshy  fibres  ;  those  lower  down 
become  longer  anil  incUno  from  below  upwards,  gradually  incruaaijig  in  the 
degree  of  their  oltliquity  ;  finally,  those  which  are  attached  to  the  ribs 
ascend  almost  vertically.  By  this  convergenco  the  fibres  of  the  muscle 
oome  to  form  a  narrow  band  of  some  thicknoas,  which,  accompanying  the 
teres  major  towards  tho  axilla,  winds  round  the  lower  and  outer  border  of 
that  muscle  eo  as  finally  to  bo  placed  in  front  of  it.  At  this  place  it 
tormiuates  in  a  fiat  tendon  of  about  two  inches  in  length,  which  generally 
becomes  adherent  to  that  of  the  teres  major,  but  is  again  dot.'icbcd  from  it 
at  the  insertion.  The  tendon  ia  inserted  in  the  fioor  of  the  bicipital  groove 
of  the  humerus,  a  little  higher  than  the  iusottion  of  tho  teres  major.  From 
this  twisting  of  the  muscle  upon   itself  the  anterior  surface  of  the  tendon 

continuouB  with  the  posterior  surface  of  the  rest  of  tbe  muscle. 
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Pig,    170. — ScrERFICTll.    VlSW    OF 
TQB      MU90I.B9      01      TH8     TrUJIH, 

SaauLiiin  AUD  Elc  (After  Buor- 

0,  occipiul  protobenince ;  C, 
(ntnaverEc  proc^esB  of  t!ie  atlu  ;  D, 
Gn(  doisal  xerlcbm  ;  L,  fint  lum- 
bar TerUbn  ;  S,  appcr  pieoe  of  the 
aa^,rnm ;  Oo,  first  pieee  of  ihe 
Guocji  \  a,  acromion ;  A,  baae  of 
the  Bcupola;  i,  crett  of  ths  ilium ; 

I,  npper  sncl  back  part  of  the  sleroo- 
mutuid  uusclv.  spreaJbg  from  the 
mutoid  proccsB  (o  the  snporior 
cDTTed  line  of  the  ocripitsi  bone ; 
S,  splenias,  levator  angnli  (cnpalie, 
anil  other  deep  moocIeH  ;  3,  3'^  iipiwr 
Bud  lower  enils  of  the  trBpetiiu 
omacte ;  8',  triangular  tendon  at- 
toehed  to  the  baee  of  the  B|iiiie  of 
the  tLdipdln ;  -f-,  hair  or  thu  oval 
tendon  U-'lunging  to  (he  two  Lrape- 
lioa  JnuBcli's  iu  the  lover  Cfr- 
Tical  and  upper  dolMl  TegioD ; 
4,  4,  latijaimuB  dord;  i',  4" 
line  aloug  which  the  latissiinua 
dorsi  lakes  origin  from  the  Inmlinr 
fBScia ;  5,  iafraapinaliis  ;  0,  tern 
tiiinoT  ;  7|  teres  major;  8,  middle 
or  acromial  part  of  the  deltoid  ; 
9,  hinder  part  of  the  extern al 
obltiae  Diuscle  of  the  abdomeu  ;  !0, 
gluteus  [DediiiB,  coicrcd  by  the 
aponeuroats  o{  the  fnacia  lata  ;  II, 

II,  ItDC  of  origin  of  the  glot^ua 
maximuB  from  the  pQaterii>r  part  of 
the  ilium  lo  the  coocyi ;  ll'its  iiiBer- 
lion  into  the  fiucia  laU  orer  the 
tmcbnnlet  major;  11*,  a  port  of  ita 
iusertion  into  the  femar ;  13, 
bj«p9  ;  13,  aemitendinoBUfl ;  14^ 
adductor  magnum  ;  If,  graoilia. 

The  latisaimns  dorai  ia  auper- 
Gcial,  except  at  ita  origin  from  Iho 
dorsal  Ycrlcbne,  where  it  ia  covered 
by  the  Itupezius,  and  at  it«  Insur- 
tion,  where  it  dips  into  the  axLlla. 
It  reil«  on  psttof  the  rhomboidcus 
mijor  and  infraspinatus,  on  tke 
IcruE  major,  scrratua  posticua  in- 
ferior, rcrtcbral  njioncnroBls,  CJC- 
Icmal  iulertOBtal  miiaclos,  and  Ihe 
posterior  borders  of  the  cilcrnal 
and  btcmal  oblique  muaclea. 

Between  tlio  adjacent  bordera  of 
the  lutiBsimiM  dorei,  tmpraiuB,  and 
rhouljoiiJcuB  major,  there  it  loft, 
when  the  scapula  i«  drawn  for- 
ward, a  triangular  area,  in  which 
a  portion  of  one  or  two  ribrt  and 
an  intirrciuital  spare  becomca  super* 
filial ;  tliia  U  taken  sdvantnf^c  of 
for  llic  purpose  of  au^cullalion. 


Vie.  170. 
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The  rumber  of  dorsal  vcrtcbrip  to  H-lijch  the  [olissiinua  dorsi  is  stfuchcd  vjiriea  from 
four  to  KTCO  or  oijbt,  bdiI  llic  Qumbcr  ot  the  CMtuI  altiictimcdls  is  ilao  iamnstaQl,    A 

luutculsr  band  Le  nomctiDica  uxn 
Fig.  171.  t"  slrctcb  Trom  Ibis  mmicli!  across 

Ihd  sjiiila  lo  it9  anterior  part, 
where  it  terminates  variously,  in 
lljc  tendon  of  tbe  greater  peclonJ. 
in  tbe  comcolnuJjiaJLs  muscle,  or 
in  tbe  bKia. 

Pig.   171. — PuFia  View  or  the 

McfOl-ES         lit         TUI        TnvsE, 

EuoDLDBB  :isu  Eir  (Kftor  Uoui- 
gery)-     i 

The  tTapeiluB,  Tatiaumas  doni. 
deltoii),  gluteus  lanximua  and  ex- 
teruEki  oblique  mQaclea  bave  been 
reniored^  The  bones  ixc  Icitend 
aa  iu  the  piecciling  figure. 

1,  spleuioB  capitis  and  ipleDiai 
colli;  ]',  it*  lower  end;  2,  ujiper 
pnrt  of  Ibe  cain^ileiUB  near  iu  in- 
sertion;  3,  IflVnLor  nngnli  BTapulie; 
4,  rbomboidcus  minor  ;  above  it  -* , 
a  part  of  tbe  sermtni  posticm  sope- 
rior ;  5,  rbomboidcns  m«jor ;  8, 
part  of  lbs  loDgisamui  durti ;  ff, 
pan  of  Ibe  tendoaa  of  iaserlioc  of  the 
Hacro-lDinbAliH ;  7,  part  of  the  spi- 
nab'sdoifli;  8,  upper,  and  B',  lover 
jiart  of  tbe  aerratUB  poaticns  infe- 
riur ;  9,  obliqnas  abdomiais  inter- 
uuB  ;  10,  BuptaapinalDS ;  II,  iafra- 
■pinaloi ;  V2,  plsctd  upoa  tbe  long 
head  of  tbe  ti'iccpe,  points  to  the 
tcrca  minor;  IS,  Icrea  nuyor ;  1*, 
Herialua  magnua;  IS,  glulein 
nedius;  IS,  pyriformia;  IT,  potbon 
of  the  obturator  iBterauB ;  -I-  and  +  , 
■nperior  and  inferior  gemolli  ;  17'| 
tbe  pelvic  portion  of  oblorator  iu- 
temua  ,  18,  tbe  tendon  of  theobto- 
rstor  eilernua  paaaiug  to  its  iuaer- 
tlon  ;  W,  quadratus  fitoioria ;  20, 
nppct  pari  of  the  adductor  mognua. 

Tlia  rhomhoidei  moBcleB  arA 
placed  purallel  to  one  UDother, 
and  are  soparatod  only  by  a 
■light  interval.  Tbey  are  ex- 
tended oMiqtiely  {torn  ihe 
BpinoTia  proceBses  of  tba  lower 
cervical  and  upper  domal  ver- 
tobriB  to  tlie  baae  of  the 
scapula. 

The    rlu»nhoidtiii    minor,    k 

comparatively  nanow   mmcle, 

arises  from    thu    spinous    pro- 

cesaoa   of  tlie  sevonth  cerrical 

ligameotuiu  uuolue.     It  iiioliua 


and  firat  doTul  vcrtebnQ  and  Irom  tLo 


I'ECTOnAlIS   MAJOn.  20S 

tlownwords    nnrl    outwnrils,   and    U  iiiaerlnl   into  tLe  Luae   of  the  Bcapiiin 
opposite  the  triaugiilar  mirfftce  at  tho  conimou cement  of  the  apine. 

The  rliomboidcui  mnjnr,  three  or  four  times  broader  than  the  pre- 
ceding muAcle,  tuiees  from  the  spinouH  pruceesea  of  tho  four  or  livo 
upper  doreol  vortebne,  and  their  interapinoua  ligaments,  and  ia  inserted 
into  that  part  of  the  base  of  the  scapula  whiuh  is  iuclnded  between 
tho  Bpiue  ftud  iuferior  angle.  Some  of  the  libres,  insteiul  of  being  fixed 
to  the  bone,  end  iu  a  tendon  which  is  connected  to  tho  scftpulu  above 
the  lower  angle ;  and,  in  consequence  of  this  orrangumuut,  the  muscle 
may,  in  part,  be  separated  from  the  bono  without  division  of  its  muscular 
or  tendinous  fibres. 

The  grottor  part  of  the  rhomboiJei  muaeles  is  covered  bj  tho  trapciiuB,  a  Gmiii 
angular  portiau  of  the  rhoiubolclcivt  m^or  only  lying  eupcrlicially  ia  tho  interval 
belTDcn  the  trapcsiiu  and  latUalmua  dorsi ;  the  extent  of  this  portion  Tiuio«  with  the 
potilinn  of  the  Gcapnla,  being  inureoaed  nhen  the  arm  tmd  shoulder  are  nu/wd  from 
liio  licic  The  rhomboidei  cover  the  greater  part  of  ihe  ferratua  poatlcos  snjieriur, 
and  the  poslerlor  eeapular  artery  dc^ccndd  en  llicir  deep  aurfacc. 

The  kcalor  anjufi  leapiUa  ariaea  by  slightly  tendinous  fiUpa  from  the 
posterior  tubercles  of  the  trauavorao  processes  of  the  flrst  throe  or  four 
cervical  vertebno,  between  tho  aplenius  and  acaleni  muscles,  and  forms  an 
elongated  Aethy  mass  which  is  inserted  into  the  portion  of  tho  bane  of 
the  scapula  intervening  between  tho  spine  and  superior  angle. 

The  number  of  vertebral  attachmenU  of  tUo  levator  anfpiii  ecapuiK  iit  subject  to 
some  varlnLiotL  A  slip  has  licen  observed  to  cilcad  to  it  from  the  uiaatoid  protcBs  of 
the  temporal  bono  (Tbcile),  and  from  the  second  rib  (Meckel).  It  often  appears  a'^  a 
diviiled  muacic,  tlic  patta  connected  wilh  iho  ncvcrai  verlebrie  romaiuing  separate, 
even  to  tbc  place  of  insertion.  In  quadrupeds  it  is  united  with  the  scrratus  niagaus, 
so  as  to  farm  a  single  muscle. 


mjSCLEB  ATTAOmifa  TBX  CFPBK  LIKB  TO  TBB  TKUSE   AMTERIOBLY. 

The  pteitiralii  major  mnsclo  arisoa  from  the  sternal  half,  or  a  little  more, 
of  the  clavicle  ;  from  the  anterior  surface  of  tho  sternum,  extending  as  far 
down  as  the  iu^ortion  of  the  cartilage  of  tho  sixth  rib  ;  from  tho  cartUages 
of  the  first  six  ribs,  and  also  tho  bony  port  of  the  sixth  rib  ;  and  from  the 
aponeurosis  of  the  external  oblique  muscle  of  the  abdomen.  Springing 
from  this  extensive  origin  its  fibres  form  a  thick  mass,  and,  convorging  to 
some  extent,  are  inserted  by  a  loadon  of  oonHidorable  breadth  into  the  ridge 
vhich  forms  the  outer  margin  of  the  bicipital  groove  of  the  humerus,  aod 
tbenca  downwards  ns  Tax  as  the  deltoid  impression.  The  muscular  fa^ouli 
converge  towards  the  axilla,  and  the  muscle  with  Jts  tendon  is  folded  at 
the  axillary  border,  bo  that  thu  clavicular  part  remains  iu  front,  while  the 
peotoral  port  pa<<se8  behind.  Tho  arrangeraciit  is  »uch  that  at  last  the 
folded  tendon  of  the  muscle  is  inserted  into  the  humerus  in  two  nearly 
parallel  lines  which  are  connected  below.  The  fibres  of  tho  clavicular  part, 
in  the  order  of  their  origin  from  without  inwards,  ore  prolonged  into  the 
outcrior  or  outer  line  of  insertion  in  order  from  above  downwnrils.  Tho 
pectoral  part  of  the  muscle  is  inserted  into  tho  inner  ur  posterior  line  ; 
the  fibres  which  have  tho  highest  origin  beiug  tho  lowest  at  their 
insertion,  and  those  which  arise  lower  iu  succession  from  the  chest 
passing   higher  and   higher   to   their   insertion   on   the  humerus.       Furthe- 
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Fig  172.— SoPEiincui,  ti«w  f»  Tne  Mcbcveb  or  tbe  TntiNs,  rtion  bbtoo. 
I,  «iefiio-nJa-^iJ  of  Iho  lefl  ride  ;  1',  1",  pl.tjEm.  n-joidca  of  U.«  right  .id« ;  ^j 


A 


hjoid;  3,  upper,  8",  lower  belly  of  the  omo-liyoicl;  4,  leiatorsnjuliaoapQiiB;  )',  1",  BCalsDB 
maadea;  fi,  nntcriorpnttofthelrapeiiiis  ;  b,  deltoiJ  ;  7,  uppor  [inrt  of  the  triueps  brachii 
in  Iba  left  arm  :  9,  teres  minor  ;  9,  t«rei  nuLJor  ;  10,  tatiaiiniiu  doni ;  11,  pedofalia 
nukjor  ;  11',  nn  tiie  rigbt  aide  iu  cbiricaUr  portion  :  12,  jmrt  of  the  pecloitili*  laloor  ;  13, 
eermtaff  zdh^dcei  ;  14,  oiteruAL  obliijue  maicio  oF  Iba  abdoinen  ;  15,  plncflJ  an  the 
xiphoid  c&rtiUge  ni  the  npper  end  uf  the  linsa  alba  ;  15'  is  plH-:«c]  on  the  Qmbilicnd  ;  IBt 
is  placed  over  the  RjmphydiB  pubis,  and  al  the  lower  end  of  the  lines  nlho,  above  10,  tbe 
pyramidal  mofclea  are  n^D  sliiaini-  Uiroagh  the  abiliminal  aponearosis ;  Ifi  to  17,  the 
linea  BemilnDariB  at  Che  oiitflido  of  the  reotiis  muaele,  the  tmniTeine  tendinoiu  liue*  of 
which  ore  Hen  throngb  the  Hbdominnl  aponenroiis  ;  IS.  part  of  the  glnleot  msdius  ;  IS, 
tCDwir  ragiua;  fi'moris ;  20,  reatiu  femoris  ;  21.  nrtoriua  ;  32,  femoral  part  of  the  ilLoaua 
kndpioui  23,  pcolinena;  21,  addnctor  bngua;  26,  gntMa,  Od  either  eids  of  10,  the 
extenul  ojominol  riug  is  indicated. 

it  ia  to  be  obaerved  that  the  tendon  of  in.<icrtion  of  the  pectoral  part 
of  the  miisole  poaaaa  higher  than  that  of  the  clavioukr  part,  estenjing  as 
far  OS  the  hose  of  the  great  tuberoaitf,  where  it  hcdiIs  a  thin  prolougation 
CLCToaa  the  bicipital  groove,  and  &n  oSsut  to  the  lieaU  of  the  humeruo.  The 
lowest  bserteil  portion  of  the  mnscle  ia  closely  united  with  the  insertion  of 
the  deltoid.  From  Its  iofurior  murgLn  an  offitet  iH  prolougeit  to  tbo  (oscin 
of  the  arm. 

The  folded  inferior  border  of  the  pectoralia  major  formi  the  anterior  moi^a  of  tho 
axilla  ;  tbfl  anperiur  runa  parallel  with  that  of  the  deltoid  luu^lo,  from  wbieh  it  ia  sepa- 
rated only  by  a  slight  interrnl  whidi  hecomca  wider  towards  the  claTiclc,  aod  In  which 


Kg.  173. 


Fig.  173.— TiKW  or  som  or 
9&a  niSPEB  MoaaLKj  ur 
TSC  SBDtniOBB  1.S0  Tbcve, 
noli  airoRH.     ^ 

On  the  right  side  the  pec- 
toralis  mnjor  and  external 
oblique  muwles  have  lieen  re- 
moTtH].  a,  ei>raeoid  proceai  of 
scapula ;  b,  manubrium  of 
slernoDi  ;  c,  c,  earCiloge  of 
the  fiftb  ribs ;  d,  eDsirorai 
portion  of  the  sternum ;  1, 
upper  port  of  the  lerator 
ssapuliB  iDUScIc  ;  2,  on  the 
miildle  of  the  elavicle,  points 
to  the  aubclaTiaa  muecle  ;  3, 
pectoralis  minor;  4,  snbscapu- 
loris  ;  1',  ite  insertion  into  the 
leuer  taboroaity  of  the  hume- 
rm  I  5,  coraco'braebialib  ^  6, 
eorocoid,  and  0',  glenoid  head 
of  tho  tiieeii«  brachii,  both  cut 
ebort  Dear  tbeplnea  H-liure  they 
unite  into  one  moocle  ;  7,  f>n 
tho  tcndoa  of  the  latiosimas 
dorn.  poinlc  by  a  linetoibi'lfn- 
don  of  thelcrea  major,  both  pass, 
ing  to  their  inaortioa  inside  the 
bicipital  groove,  tjlb  unt short; 
S,  folded  tendon  of  the  pei'tiiralis 
loajor,  cat  short;  Il|inacrl«d  por- 
tion of  the  deltoid  :  10,  upper 
part  of  the  braehialiasDticusM 
its  origin,  embraeing  the  ianerlion  of  the  deltoid  ill,  part  of  the  middle  and  inner  hokd  nf 
biceps  ;  12,  on  the  hfth  and  eigbtb  rjba,  points  to  the  in^erlion  of  the  semLtus  mogDUe  ; 
IS,  13',  recti  abdominis. 


k 


2oe 


MUSCLES   OF  THE   UPPEB   LIMB. 


ran  llic  cephalic  tcld  snil  llic  liumoral  brnbeh  of  Lbc  acromio-lliarncic  ■ncry.  The 
tinteriar  xnrfucc  U  fubL-utaneou^  id  Ihc  fp'calcr  pari  of  ILb  citeDt,  being  catered  ouly 
b)'  Bomo  of  the  Gbrci  oC  tlic  platfsnia  myaidcs  and  by  the  mamma.  The  pojlcrioc 
aiirfseo  resfa  chiellj-  on  tlie  pcetaralis  minor,  and  eitenallj  »oc]  internally  to  thai 
muH^lc  forms  tbe  nntcrior  wnll  of  the  aziUn. 

The  tenilinona  (ibrcs  of  origin  of  opposite  tidia  sometimet  deensaate  in  (ront  of  the 
Bternum,  and  oi^caeionnlly  tlia  neeli;  Sbrea  also  of  opposite  siJca  cume  into  contAcL. 
In  Bomc  iugtaneca  additional  mui<i:nlar  elipn  take  origin  from  the  aponcuraais  of  tbe 
external  obliqaa  tQUBclo,  Mid  in  others  the  lover  part  of  the  mwclo  presents  conaiilor- 
able  deGcieney. 


The  pecloraliti  mintfr  axisea  from  the  tipper  margiiiB  and  extenio]  siir&ces 
of  tbroe  ribs  near  their  cartilages — ueually  the  thirJ,  fourth  and  fiftJi — and 
from  the  neighbouring  pnrta  of  the  iutercostal  apoueuroais.  Its  fibres 
cnuvergu  to  a  uiirrow  tuudoii,  which  ia  inserted  into  tho  anterior  half  of  tha 
inner  border  nud  upper  surface  of  the  corncoid  process,  in  contact  with  the 
conjoined  origin  of  thu  corooo-brachiaiis  and  biceps  mnseleB. 

This  mit^clc  is  eovrred  by  tlio  peetorslja  mi\[or,  and  fnnaa  a  part  ofths  antctior 
wall  of  lliG  axilla.  When  the  arm  ia  much  raieed  a  portion  of  the  miuela  is  seen 
below  the  outer  margin  of  the  pectoraliii  mi^jor. 

Tho  mihclaniiu  muacle  arises  by  a  short  thick  toiidon  from  the  first  coata] 
arch  al  tho  junctiou  of  the  rib  and  cartilage,  close  to  the  coat o- clavicular 
ligament.      From  this  tendon  its  fibres  paaa  outwards  and  upwards,  forming 


J 


Fig.  174. 


?ig.  171.— Latbij.1.  ?tiw 
or  TDK  TnDKK,  snow- 

IKQ        IN      A      DIEF      DIS- 

S¥OTI0«        1        Tllir       OF 

ttts  Serkatus  Ujants 

M  DSCLB.       ^ 

a,  ooraeoid  procM*  or 
the  wapals;  b,  glvnaid  , 
cavity  ;  e,  lower  onglu  ; 
f/.(irat  dorsal  Terlelim;  I, 
VI,  Sll,  tbe  Grst,  BiiUi, 
iind  Iwulftta  ribt  ;  1,  upper 
portion  of  the  Hmlus 
magnua  attached  to  tlia 
litet  and  semud  rilia;  3, 
Mcnnd  or  midJU  portion 
nltachod  cliiuElf  to  ths 
third  rib  ;  3,  lower  or  fun- 
abaped  p^irtion  attached  to 
tho  ribfi  fiuni  (he  funrtli 
to  the  ninth ;  4,  eitcmal 
inlorcoatal  niuaoles  marked 
in  the  third  and  ninth 
ejacti ;  6.  njipcr  coitAl 
origins  of  tbe  tranaTcr- 
Buiia  atnliimjniii ;  K,  seit- 
polar  extremities  of  tha 
lemtar  scapuUe  and  omo- 
hyoid muselo. 


4 


a  rouniled  belly,  wliich  is  itL'erled  into  the  groove  along  tho  inferior  surCica 
of  tho   clavicle,    oxteuding   as   far  as   the    recess  between   tho   eonoid  and 
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trapozoiil  porta  of  ihe  Doraco-claviciiUr  ligament.     It  is  covered  in  front  hy 
the  costa-conu»>id  membrane  or  fascia. 

The  terratits  mfurniii  muscle,  plckcod  npon  the  upper  and  lateral  part  ot 
the  thorai,  betweeu  the  riba  and  the  scapula,  U  attached  anteriotiy  by  nine 
fleshy  angular  Blips  to  tlio  6rat  eight  ribs,  two  of  these  being  oonnectod  with 
the  Booond  rib  ;  it  also  dorivoa  some  fibres  from  the  ftponuurosii  covering 
the  upper  intorcostol  apaeoa.  Posteriorly,  the  miiHcla,  considerably  narrowed, 
is  attached  to  the  lino  iu  froot  of  the  base  of  the  scapula,  aud  at  the 
upper  and  lower  angles  of  the  boue  into  the  Sat  surfaces  which  are 
nxcludcd  from  the  foeaa  of  the  subscapular  muacle.  The  fibres  ore 
arranged  in  three  sets,  thus — a.  Those  from  the  first  and  second  digita- 
tions  form  a  thick  bundle  which  terminates  on  the  flat  area  in  front  of 
the  upper  angle  of  the  scapula  ;  b.  those  of  the  third  aud  fourth  digitutions, 
but  especially  the  first  of  these,  which  ia  the  inferior  digitatiou  of  the 
second  rib,  spread  out  into  a  triangular  layer,  tho  thinnest  part  of  tho 
muBcle,  and  are  attached  along  the  Una  in  front  of  the  base  of  tho  scapula, 
extending  from  tho  placo  of  iuseitioa  of  tho  preceding  part  nearly  to  the 
lower  angle  of  the  bone  ;  e.  the  remaining  five  or  six  digitations  converge 
in  the  form  of  a  fan,  and  temunate  in  a  thick  mass,  which  ia  attached 
posteriorly  to  the  flat  aarfaee  in  front  of  tho  lower  angle  of  tlie  scapnlo. 

B;  its  deep  Enrfuce,  Ihe  serralas  mngnufl  rests  nn  l.hc  upper  rili3,  (he  intcri^OEittil 
wosclea,  and  part  of  the  sermtus  posticus  superior.  Ila  outer  aurfuce  iri  In  ennUict 
posteriorly  with  the  subsi-apular  mnAcle,  and  fnrtns  nntcriorly  Ibc  lutenul  wall  of  the 
axilla,  being  nubcutancoiui  in  tho  lower  part  of  its  eitent 

Not  nufrfqnently  tho  number  of  (ligLtBliona,  and  tho  numhor  of  tho  ribs  with 
which  tho  muscle  is  caauectod,  are  greater  than  above  described.  OcrauioDally  tho 
attachment  to  tho  first  rib  is  wantiagi  and  cxamplei  aro  rccarded  of  the  abionco  of 
the  middle  part  cftbe  muscle. 


AmDna. — Coniidered  with  reference  to  the  movcmenla  of  the  timb  upon  tho  [ruek, 
the  upper  part  of  tho  Irapeziui,  the  levator  scapulie.  nnd  the  rhomboid  muaclea  aro 
elevators  of  the  ehouldcr;  the  lower  part  of  the  trapezius,  the  poctoralU  minor  and 
the  (rabclaviag  aro  depressors ;  the  serralua  magous  na  a  whole  earrios  furnard  tho 
base  of  the  seapula.  and  the  rhomboidei  draw  it  back ;  the  latiaiimus  dorei  and 
peetoralis  m:uor  depre»<  the  bumenu  and  carry  it  towards  tho  middle  line,  behind  or 
in  Frant,  accorditig  as  the  one  ur  oiher  iDii«cla  is  in  action. 

Muro  partiealarlj,  the  aeperior  Sbrea  of  the  Impr^iui  elevate  tho  clavicle ;  the 
sneeeeding  fibres  acting  on  the  acwmiott  have  also  some  oloiiling  action,  hot  tend 
rather  to  carry  back  the  iieapula  towardji  the  spine ;  the  inferior  part  of  the  mnicle 
acting  upon  the  spine  of  the  scapula  would  of  Itaolf  depress  that  bono  while  it  carried 
it  inwards  towards  tho  dorsal  apiaes.  but  actlag  In  concert  with  the  upper  two-thirda 
of  the  muicle,  a  rotation  is  produced  in  the  scapula  round  a  central  point  in  anch  a 
manner  that  while  the  whole  bone,  and  more  espeeiatly  the  ncrominu.  Is  ruaed  and 
carried  towards  tho  cloranl  spines,  the  upper  angle  of  the  acapnia  ia  somewhat 
deprciiscd  »nd  carried  inwarila.  whUe  the  lower  angle  ia  carried  outwanls  and  elevated, 
Tlie  IniiUiF  »enpii!<r,  iu  clevatiug  tho  superior  angle  of  the  scapula,  countpracta  in 
some  degree  tho  rotating  action  of  the  trapezius,  and  this  is  further  effected  by  tho 

rhomboid  muscles,  more  eapccially  the  greater,  which,  as  its  main  attachment  is  near 

^^^    the  inferior  angle  of  the  seapala,  necessarily  tends  to  rai>o  that  pari  and  bring  it 

^^M     nearer  to  the  dorsal  epincs.  In  this  manner  when  the  trapezius,  levator,  and  rhomboid 

^H     mosclea  act  together,  the  acapels  is  raised  without  rolatlun,  and  Its  base  ia  carried  at 

^^M     the  same  time  inwards  towards  the  dormi  spinea. 

^H        The  aulidaviut,  by  dcpresfing  the  clavicle,  diminishes  the  space  between  that  bone 

^^M    and  tlic  first  rib,  and  may  probatily  act  principally  aa  a  aiipport  to  the  eterno-clavieular 

^^M    articQlation. 

^^P        The  jKclorahn  minor,  in  bringing  the  coracoid  proceta  dovawitrds  and  forirarda, 

^^^    tondii  to  throw  the  lower  angle  of  the  scapula  backwards. 
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Thtttrralua  iniitimi'  muaclc,  by  nithdrawing  Lhe  scapula  frim  llie  spinal  (^oIuidd, 
eubtu  the  arm  uhun  miscil  from  Ibc  Hbouldcr  ta  bo  still  rarthcr  outiLruU'licil,  ns  in 
the  moTiliucnt  lermoii  exlensioa  in  fcoctng.  It  comej  powtTfiilly  into  acliou  in  all 
movomGuU  of  pusliiug;  it  likcn-iae  comliincs  witb  Ibc  trapCElm  Id  routing  ibe 
scapula. 

TliG  talissinwt  dorti  carries  the  oleTsted  arm  dovnwarda  anil  backwardi,  rolAliag 
it  at  the  eamc  time  innardA,  bo  na  to  make  ttio  palm  Ipnk  tllll^klra^lls,  thus  accomplub- 
ing  Buch  It  moTcmi^nt  as  it  mailc  by  the  arm  in  awiuimiag.  liy  pnaiiag  OTer  the 
angle  of  the  Boajiula  it  liiails  lliat  process  to  the  trunk,  preventing  its  prujcction 
baekwiLrda ;  and  by  being  folded  round  tbc  ontct  border  uf  the  Heujiulo,  it  Umila  the 
prqjection  ontwarda  of  tbe  same  uuglo  nben  the  arm  is  miaed. 

Tbc  j-rctoralis  majiir  muecle,  wliite  it  combines  »itb  the  talissimns  dorai  in 
depressing  the  humerus  from  the  raiBod  position,  oppoaea  that  mutelB  by  drawing 
tbe  limb  forwards.  It  'u  pbiccd  upon  tbc  itreluh  irben  Ibe  arms  ore  Ibroirn  book- 
worda,  and  is  moat  nhortened  when  they  are  folded  acroas  tbe  cheat. 

OnDsidarod  an  acling  od  the  trunk  from  tbe  upper  limb  in  s  fixad  cnndition,  thei* 
mnicles  have  chiefly  the  falloiriiig  cITect : — They  all  tend  to  drair  tbe  trunk  of  ibe 
bml;  towardH  the  limb,  as  in  climbing,  or  other  like  cSurLi.  The  latis^imua  dar»i.  if 
Butiug  on  both  sides,  cairice  the  body  upwards  and  forwards,  as  in  tbc  ase  of  cmtcbes, 
or  in  throwing  a  somer^ult  from  tbe  bands  backwards.  The  poctoral  and  lalis-iimiu 
dorai  muJicles  are  also  muscles  of  forced  inspiration,  lending  la  raise  aod  dilate  (be 
ribs,  more  especially  when  the  arms  arc  elevated.  Tho  iipj>or  parts  of  both  lrai>eiii 
musclcg  acting  on  tho  occipitui  bono  aid  the  sterno-mastoid  muscle  in  tbroirttig 
forward  the  chin ;  and  if  one  muscle  only  acta,  it  aids  in  rotating  tbc  head. 


MUSCLES    or    THX    SBOULOBK. 


The  ddlnid  U  a  coarsely  faaciculatod  muacla,  citonding  from  tho  mort 
promineiit  port  of  the  alioulder  down  a  third  of  the  upper  arm.  It  arises 
by  a  broad  margin  in  throe  portionii,  on  anturior  from  tbe  external  tliird  of 
tho  clavicle,  a  midillu  from  the  outer  edge  of  tho  acromion,  and  a  poarterior 
from  tbe  lower  border  of  the  spine  of  the  scapula  as  far  back  as  the 
triimgujar  surface  at  tho  itiner  eud  of  that  portion  of  the  bono,  and  tbe 
fiutciouli  from  the  oitended  origin,  conTerging  as  thoj  deaoeuJ,  are  iiiserted 
by  a  oomporativoly  narrow  but  thick  extremity  into  tho  triongnlar  rough 
surfaoe  aboTe  the  middle  of  the  humerus,  on  ita  outer  side.  This  rough 
surface  receives  the  name  of  the  deltoid  impresvioD. 

At  iU  posterior  part  the  origin  of  the  deltoid  is  thin  and  tendinons,  and  in  tbe  rett 
of  He  extent  fibrous  septa  dip  down  betveea  tbe  coarse  maecular  fasciculi  At  the 
ibscrtion  it  ia  tendinous  on  the  doep  surface,  and  Gbrons  septa  also  project  upwards 
I  from  thence  into  the  substance  of  tho  muscle.  Th9  muscular  Glircs  are  arranged 
'  pcnnatelj  round  tliosa  scpfa  with  such  regularity  as  to  have  suggested  to  Albinus  the 
■DbdivUion  of  Ibe  mueeles  into  sovca  part«,  four  of  tbem  broad  shave  and  narrow 
below,  and  three  intcrcsUtcd  between  thoao  parts,  which  arc  broad  below  and  narrow 
above.    (.Mbluus.  HUtor.  tluscul.  Horn.,  p.  423.) 

At  tbe  posterior  border  of  tbe  deltoid,  the  spoDcarasIa  covering  the  infraspinai  us 
muscle  divides  into  two  thin  layers,  of  which  one  covers  the  muscle  Buperfieially, 
and  the  other  lines  t(«  deep  surface.  At  its  auterior  border  this  mnaule  is  in 
contact  with  Iho  pectoralis  major,  the  rephnlic  vein  lying  between  ihem.  In 
Immediate  contact  with  the  deep  aurfuce  is  the  large  biiraa,  which  separates  this 
muscle  and  the  acromion  from  the  shoulder  joint  and  the  muscles  supporting  it. 
The  deltoid  mnscle  covers  the  origins  of  the  biceps,  voraco-bracbialis,  and  long  bead  of 
the  triceps,  and  the  insertiona  of  tbe  subscapalaris,  suprsspinatnii,  infraspLoatus  and 
teres  minor  muscles,  as  also  tlie  circomflcx  vessels  and  norre. 

The  iiibscaiiiilarui  muscle  arises  from  all  tho  Tunt«r  of  the  scapula,  with 
the  ezceptiun  uf  tho  nuvk  of  the  houe  and  the  apoovs  occupied  hy  tho  senata* 
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magnns ;  ii  Is  {naerted  t«n- 
diuousljr  iuto  the  Bmall  tuber- 
osity of  the  humerua,  And  hj 
fleshy  fibres  into  the  boua  for 
k  short  di«taii<]e  lower  down. 
TendiuouB  septa,  attached  to 
the  ridges  of  the  HubsoBpul:'Lr 
fossA,  ])nss  DUtwiLrils  in  the 
origin  of  the  tutiacle,  and 
others  are  prolonged  iuw/uds 
from  the  teDduD  of  insertion. 

Fig.  ITS. — SDPEiirtciAi.     Miraci.19 

or    TBI    SbiICLDER    IKD    Upcih 

LiHB,  sesx  r&oK  SKniiD,  ^ 
a,  scrooiiaD:  b,  hose  of  the  Ka- 
paU;  t,  teoJou  or  the  tT>i<esiiui 
muacte  a>er  the  tiiaDgulnr  sarfiuu 
of  the  spiue  of  Ibe  tcapQls ;  d, 
olnrsnon  of  Uic  ulna  ;  e,  external 
Condyloid  fimiceaoe ;  /,  lower  ead 
of  tlie  ulna  ;  1,  trspetiiii  ;  2,  »er»- 
mial  pail  of  ilvltoid  ;  S',  the  part  of 
tbd  name  musclu  rixing  from  the 
spine  of  the  ecapala  ;  3,  rboxu- 
boidcua  iD^'ur ;  i,  tDfrsflpipatus; 
fi,  terea  mlDor;  6,  terc4  oiajor  ;  7r 

IlsliF^imuii  Jorai;  +,  triangolur 
■{inM  between  tbe  tripsiiiu,  rhom- 
boiJ  and  latiaumufl  ;  fi,  trioopa  ex- 
tonBor  cubiti ;  S',  its  oDter  bead  ; 
V,  put  of  i(a  inner  head  ;  II,  an- 
■oeena;  10,  part  of  the  bracbialui 
MtJcus  ;  11,  SBpinalor  laogua  ;  12, 
eatmsor  carpi  ra^lialia  longior.  Tbe 
CipUnatioD  o(  tbe  reaaiDing  refcr- 
•DHS  vill  be  fannd  is  tlio  doaurip- 
iMoD  of  fig.  183. 

The  tendon  of  this  mnsclo  U  iU' 

Fcorporatcd  with  tbe  capsule  of  Ibe 

[■houtder-joiDt,    and    betneea    lit 

fnpper  aoTgia   and   (lie  cotacold 

■pTacesa  is  a  baniB  asually  commu- 

l^catliig  H-ilh  Ibat  joint.      Ante- 

ioTlj  it  i>  in  lunlAct  at  lis  orifin 

with  the  tcimlua  inagnoa,  and  is 

I  covered  at   its   iaaerlioa   by  the 

I  eor^o-btnchiatls  and  liicupa.  vbilc, 

tbe  iDtervid  bclncen.  it  forms 

>  flC  tta  posterior  wsU  of  the 


The  luprnipiiiafti^  miisoie 
!  arisKS  from  tlio  whole  surfacu 
I  of  the  suprospiuouB  fossa  of 
[the  Bcnpula  as  far  forward  as 
1  the  out«r  extremity  of  the 
I  apLoe,  &Dd  from  im  aponeurosis, 
[  by  which  it  in  covered.      It 
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Fig.  ve. 
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completely  511s  the 
and  tta  tbies  converga  b»^ 
DuaUl  tlie  ncromiou  to  a 
tCQcIoD,  wliicb  adheres  to  the 
capsule  of  the  shoulder-joiiit, 
and  19  inserted  iuto  the 
upper  of  the  three  facets  on 
the  grent  tuberosity  of  the 
humerus. 

Fig.  ITO.— SirrtBFiauL  Hdb- 
ci,c3  tir  TUB  Sbodldib  tuo 
VrrMB.  Liaa,  f&ox  SEroB.1.  i 
I,  petitoralis  major ;  1',  iu 
clniicular  porUr>a ;  3,  deltoid  ; 
S,  bicepe  bracbii  :  3',  lU  tendoo 
of  LDBtrtioa ;  3",  iti  4ponea- 
rotic  t'ljp;  i,  brn^hialiB  uiti^^u  ; 
i',  its  inner  and  Iiiwcr  purtioo; 
C,  inner  bead  oF  the  tricepa  ;  £', 
lower  part  of  tbe  unie,  «eeD 
H^g  from  beLin<l  the  islvr- 
muscular  afl|itum.  Tbe  eiplA- 
ualion  uf  the  icmitiniiig  refemcsi 
will  bo  found  hi  Uie  dencripUon 
of  %  170. 

The  infrntpiiuUvj  tauscle, 
occupying  the  greater  pttrt 
of  the  infraBpinal  fossa, 
ariees  from  the  under  surface 
of  tbe  spine  and  from  the 
wbo!e  Biirface  of  the  blade 
of  the  scapula  hulow  the 
spine,  eicopt  those  parts  at 
the  lower  angle  aud  along 
the  external  border,  to  vhich 
the  teres  muscles  aie  at- 
tscheil.  Tbe  fibres  converge 
to  n  tendon,  which  is  eou- 
cetded  at  first  within  the  sub- 
stance of  the  muscle,  and  i* 
inserted  into  the  middle 
facet  of  the  groat  tuberosity 
of  the  humerus. 

Tlio  Bupmajiiaatas  muscle  ia 
covered  by  tlie  tntpeuua  and 
tbe  acromion  process. 

Tho  infrsEpiimlua  muide  Is 
bound  doTn  by  an  apODCuroeii, 
which  superiorly  anil  eitemallj 
divides  so  as  te  encloee  the 
deltoid  mu'tclo.  II  is  covered 
by  tbe  deltoid  at  its  upper  and 
outer  part,  and  by  Hit  ttapoilus 
at  its  upper  and  inner  pari,  b; 
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the  laliMunns  doru  ftt  ite  lower  tuglc,  aud  In  tLc  inlcrmcdiate  portion  it  remains 
BupurfiiuaL 

The  Urea  minor  muscle,  is  placed  aloui;  the  outt;i-  border  of  the  infriisfinatus, 
ftud  is  mtinuitot;  connected  with  that  tauacte.  It  aiiies  by  a  series  of  Gbrua 
from  &  narrow  obli'iuely  grooved  surface  ou  the  dorsum  of  the  sciLpula  close 
to  the  axillary  border,  and  from  aponeurotic  stipta  between  it  aud  the 
iiifraspiuatua  and  teres  major  muscles,  and  ia  itiacrU-d  by  teadon  into  the 
grealur  tuberosity  of  the  humerus,  immeiJiut«ly  below  the  infrofpinatua, 
and  by  fleshy  fibres  into  iLo  bono  for  a  short  distance  lower  down. 


Tig.  177. 
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Fig-  177. — McacLKS  or  thb  Riont 

SHOtJLDKD  ISU    Lb*,  MftR    IKuK 
BEHUID.        1 

The  uromion  process  sod  »  part 
of  Iho  spine  of  the  soij'ulii,  with 
the  Jclloid  miucle,  Love  leen  re- 
moved, a,  curaciiid  jirvce^  ;  6, 
Irianpilar  luiiace  at  llic  Fommcim- 
Rient  of  the  apioe;  c,  is  duae  to 
the  cut  jrortiun  uf  the  ayutn  I  d, 
greater  tuberositj  ^  e,  oJucrstioii  uf 
ttiQ  uloa  ;  /,  is  olose  to  ihu  eit«njixl 
condjloid  omineaco  and  head  of  t!ia 
radial  1  1,  lapnapiualus  muscle; 
3,  iafiraspiDBtDB ;  S,  teres  juiaor, 
piaocd  over  the  triuiguloj  iateripiil ; 
1,  taiea  laij-'i ;  S,  part  of  latissl- 
niuB  darsi ;  +,  slip  from  tho  in- 
ferior angle  of  the  scapula ;  t,  un 
the  cflge  cf  the  liainerus,  points  to 
the  teniion  of  the  latissimus  dorsi 
and  llie  riuadtn»eulu,r  interval :  1, 
Kopular  htod  of  the  Lrii:epB,  jiaseing 
above  between  the  teres  iiinjot  and 
minor  ;  6',  outer  head  ]  9",  lower 
port  of  tie  Honie,  Iwloir  lliB  spiral 
groovo,  conUnntd  (rum  the  iituer 
bead ;  6",  port  of  the  innci  IieaJ  ; 
7,   aneoneni. 


The  itTft  major  muBclo 
nrises  from  the  flut  oval  sur- 
fnce  on  the  dorsum  of  the 
scapula  near  its  inferior  angle, 
Hligbtly  from  the  axillary  bor- 
der of  the  bone,  and  from  the 
Ecpta  interposed  between  it 
(lud  the  teres  tninor  and  infra- 
spinatus. It  is  inserted  by  a 
flat  tendon  about  two  inches 
wide,  into  the  inner  or  poiitcrior 
border  of  the  bicipital  groove 
of  the  hnmcrus,  behind  and  in 
contact  with  the  teudon  of  the 

Intissimus  dorsi,  to  which  it  is  adherent  for  a  short  dpoce,  Close  to  tho 
insortion,  however,  the  tocdous  of  these  musclos  ore  separated  by  a  small 
bursa.      Tho  fibres  of  tho  muscle  ore  lougitudiual, 

p  2 


]M  MUSCLES  OF  THE  UPPER  LIMB. 

PoBtcrlorl;  thU  miude  ie  corcred  al  lis  loirir  port  bj  the  litisalmoi  dor»i,  aod  at 
ita  upper  part  it  is  croaacd  by  tbo  long  bead  of  the  lTi>:ep9.  The  outer  aide  u  aur- 
muaded  by  the  lutisiimus  dorai ;  and  the  Sinterior  BurToce  ia  eoaeealed  ia  Ibe  upper 
pnrl  or  ita  eilcat  by  the  tendua  of  that  musele,  Tbc  ianer  border  o[  the  mtucle 
tonna  the  outer  margin  of  it  trmnguhir  apace,  of  which  ibe  other  sidea  ore  the  upper 
part  of  the  humerus,  and  tbo  aiillarj  border  of  the  aaipuhi  covered  before  aod 
behind  bj  tbe  eubucapular  and  li:roa  mitior  muaclea;  Ibis  triangle  is  diTidcd  bj 
the  iong  htftd  of  tbe  triceps  into  a  superior  or  enWmal  (juadrilali'ral,  and  an  inferior 
or  iutenml  triangular  eomjiartment.  Throagh  the  qondrilntend  apa^e  pau  back- 
wants  Ihc  posterior  circumflex  roscli  and  the  cIrcumSei  nerre ;  and  in  the  truor 
gniitr  Buhdiviaion  the  donul  branch  of  the  subscnpular  artery  pusc9  round  the  margis 
of  the  scapula  into  tlie  infnupinous  fosut.  The  acapular  slip  of  the  latiaiimiu  donl 
ariseB  ia  coaaoctioa  with  tbo  t«ro«  mi^or. 

Actions, — The  deltoid  moacle  raUea  tbo  arm  from  the  side  aa  for  as  the  ■Icnolai* 
of  tbe  Bhouldor-jiiint  pennitt ;  that  ia,  tili  it  is  at  right  anglea  with  the  tmok. 
Farther  elemtion  of  (be  upper  limb  ia  eiTected  cbieflj  by  the  trapeiius;  aad  it 
may  be  remarked,  that  the  ituortion  of  that  muscle  correspoads  exactly  in  exlenl 
to  the  origia  of  tbo  deltoid,  ao  that  the  two  muEcloa  may  bo  considered  contionatu 
la  structure  and  in  action.  The  anterior  fibres  of  the  deltoid  combine  with  the  pect*- 
Talis  uu^or  to  draw  tbe  humerus  fornarda;  the  posterior  aaiiat  in  drawing  it  back- 
wards. The  aupraapinntua,  infraapiuatua  and  aabscapularis  miuclei  being  placed 
more  doAoly  round  the  joint,  when  acting  in  concert  with  the  deltoid  probablj 
give  BteadineM  and  proi^ision,  wUle  the  deltoid  giirea  the  main  elevating  turce  Ut 
tbe  moremeat.  Tbe  auprasplnatus  aimpiy  elevates:  tbo  infnuipiaatus  and  Mb> 
■capularia  carry  the  arm  bsizkwards  or  forwards  wben  it  is  raised,  and  rotate  II 
ontHsrds  or  inwards  when  hanging  by  the  side.  Tbe  teres  major  ratate«  the 
raised  humerus  inwuds,  tbo  lorod  minor  outwards :  noting  together  they  assist  in 
deprosiiiDg  the  arm. 


HUBOLBB   OF  THX  ABM. 

The  coraco-braehiaJa  muado,  elongated  ia  form,  urisBs  from  the  tip  of  the 
ooracoid  procesa  of  tbe  acapula,  between  tha  poctoratis  minor  and  the  shnrt 
bead  of  the  bioepB,  with  whioh  Utter  it  ia  for  a  short  distance  conjoined. 
It  ia  inserted  into  tbo  inner  border  of  the  huweruB  near  its  midiUe,  in  » 
linear  impresaiou  of  &oin  two  to  throo  inches  Id  length,  between  the  origiii 
of  tbe  triceps  »nd  tbo  bracbi^ilia  anticus.  From  its  insertion  n  tendinoDB 
oSaet  ia  prolonged  upward!!  to  the  head  of  the  humeriia. 

This  muselo  Is  usuilly  pierced  by  the  musculo-cutaneous  norre ;  its  outer  border  U 
in  contact  with  the  biceps  muscle,  and  its  inner  with  the  brachial  Bkrtory,  by  which  it 
is  crossed  obliqnely  near  its  insertion.  It  lies  in  front  of  the  tendons  of  the  snbscapn- 
taris,  lattsiiimua  dorsj  ud  teres  nugor,  and  ia  covered  by  the  deltoid  and  peelonlla 
nu^or  muBolea. 


t 


The  bieepijlexor  evhiti  muacia  baa  two  beads  of  origin  of  uneqtiftl  Isngtb  : 
one  of  these,  tbe  internal  or  short  head,  oriaes  conjointly  with  the  contco- 
brachklis  from  the  coniootd  proceaa  of  the  acapula  by  a  tendon  which  is 
soon  continued  into  muscle ;  the  other,  the  long  head,  arises  by  a  cylindrioal 
tendon  from  tho  upper  border  of  the  glenoid  ligament,  within  the  capsale 
of  the  should er-joiut,  and  thiti  teniJon  passing  over  tbe  head  of  the  humenia 
leaves  the  joint  by  tbe  bicipital  groove,  and  graduaUy  enlarges  into  tbe  fleshy 
bead  as  it  descends.      Tbe  muscular  fibres  from  tboae  two  heada,  lying  aids  I 

by  side,  unite  to  form  an  olongatad   aad  thick  belly,  occupying  the  middle  ] 

nod  lower  p.irt  of  tbe  arm  :  the  mttscia   then   suddeidy  becoming   narrower 
^  n  little  abore  the  bend  of  the  elbow,  b  contiutied  into  tho  flat  rouiidod         i 
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MUSCLBS  or  THE  ARM. 

tomlon  of  inBertlon.  This  Undon,  slightly  twiated  upon  Itself  ns  it  descenda, 
is  inserted  into  the  rough  poatorior  nmrgin  of  the  tuberosity  of  the  radius, 
ftnil  glides  on  the  anterior  smooth  surface  of  that  process  by  the  mter- 
vention  of  a  synovial  bursa.  From  the  froiit  of  the  lower  part  of  the  muscle, 
and  from  the  tendon  at  its  inner  side,  theru  proceeds  a  fibrous  eiponsion  of 
au  aponeurotic  nature,  which  passing  domiwarda  and  inwards  becomes 
blended  with  the  fssciA  of  the  forearm  over  the  pronator  radii  teres. 


Vlg.   178.— Djar   Vrew    or    ran  Fig.  178. 

MD9C1.H  erTECB  RlOHt  SuovLDia 

iHD  Aan,  laoii  BEruBi.     i 

The  olaticle  is  dirided  near  its 
middle ;  ILd  pcctunlis  miuur  is 
entinty  rtmoTcJ.  and  portiuni  of 
tbc  biceps,  peulorklis  mftjor,  dcJ- 
toid,  and  latiuiiuua  dotsi,  are  left 
Dear  their  atUcbnivata.  a,  ncru. 
tnloa  ;  6,  cut  put  of  the  cluriule  ; 
e,  eomooid  proWM;  d,  upper,  and 
>,  lower  trionguliir  spsoe  left  at 
the  upper  aiid  lower  uiglcs  of  tlie 
scapola  on  iu  aaleriot  surfuv  when 
the  semtus  miigiiiis  is  nmoTed  ; 
/,  grest  tubeiusity  of  the  humerus  j 
J7,  aurfnca  o(  the  tmuems  heloa- 
the  bicipital  groove,  sear  the  rtd^ 
of  Bttanliiseiit  of  the  pectur&lis 
Binjnr  and  deltcjd  miifdei ;  A, 
eater,  and  >,  iuaer  cQndjrlaid  cui- 
Deooe  of  Ihe  hnmenis ;  1,  cat 
eDraeoiJ  head,  and  1',  ent  gleaoid 
t«adoD,  of  the  biccpi  Tntitele ;  S, 
IbldiHl  KndoD  of  ioBfrtiaa  of  the 
pactilraUt  major,  of  which  one  por- 
lioii  is  Man  ranning  op  to  tlie  biei- 
pital  grvore  ;  3,  lower  cat  eod  of 
tha  del  laid  ;  4,  coraci^hnkf  bialis 
inQvle  ;  C,  BnbecHpulnriB  ;  5',  its 
insertion  into  tho  Icncr  luheroeilj  ; 
6,  ttrta  major ;  6'.  its  iniertioa 
U'hiad  iQil  below  the  Intisaimai 
dorai ;  7,  pnrt  of  the  latiBAimns 
d.jrsi ;  +,  alip  ptuceeJiiig  fiwtn  liia 
inferior  angle  of  the  senpula ;  7', 
iuicrtliiii  of  the  tendoo  after  wind- 
ing round  the  tcrr^  TOAJor  to  front 
of  and  higher  tbsn  that  mneele ; 
8,  6',  lirscbialix  aiitieus  ;  9,  long  or 
Bcapulnr  head  of  Ibe  tricvps,  at  the 
Dpper  pari  foen  tmtweifD  the  teree 
mMJiH'  and  subirapulariH  tnoules, 
the  teres  uiinur  not  leprcaciited  ;  II', 
inner  humeral  head  of  the  Iricvpa  ; 
10,  duor  communii  digitorum  pro- 
fandoi,  tAking  origin  roaod  the  in- 
wrtion  of  bnchialis  anliciu;  II,  tendon  of  ioiertioD  of  the  Incep*. 


Contealeil  above  b;  the  deltoid  and  pectoralls  major  mnscles,  tho  biceps  forms  in 
the  rest  of  lie,  cil«Dt  the  pmoiiticDco  of  the  front  of  the  arm.  ll  reals  in  its  upper 
half  on  llic  butncrua,  nod  in  its  lower  on  the  braeliialis  anticus,  and  by  ixa  lunar 
mur^  is  in  contaet  in  its  upper  hulf  with  the  corsco-braohialls,  la  its  lower  with  thai 
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imSCLES  OF  THE  UPPER  LIMR 


bniclilal  ftrtpry.     lU  Inrerior  Wadon  1»  In  contact  with  the  eupinator  lirevu,  and  the 
fibroDB  expansioD  la  stretched  noross  tho  brachUl  aiier;  nod  mcdiiin  ocrve. 

Opcoaionnlly  a  third  bead.arUin^  from  the  humoroa  in  mom  or  luu  ctow  connceliOD 
with  the  btacliialla  antk-UB  nod  the  iatvcrtion  of  the  coraco-bnuhialii,  ia  kidded  U)  \ht 
b'lMpi  mnaclc :  thU  head  lies  generalt;  on  the  outer  side  of  the  bnichiol  krteiy,  ud 
bu  Bomclimcs  been  found  covering  it.  A  mnacutar  band  has  also  been  olMerrel 
oilending  downwftrdii  from  the  bicepa  to  the  inlcrmuBLTiliir  acplam  OTer  the  inner 
condjlc  of  the  hnmflrus.  and  paaaing  over  tUa  brai;hia!  arlcry.  (R.  Qmin,  "  The 
Annlomj  of  ibo  ArlcricB,"  4c,,  p.  2"0,  pi.  67.) 

The  brachliiHa  aitficui  tnusclo  (bnicLi[en8  intemas)  arises  from  the  lower 
half  of  the  ontotior  surface  of  the  humerus.  At  tho  upper  port  of  its 
origin  it  embracus  tho  insertion  of  the  deltoid  by  two  angular  fleshy  pro- 
ccssfiB ;  it  estouda  dotTDwardH  to  the  capsnle  of  the  elbow-joint,  and 
iuwards  to  the  intemftl  supracondyloid  ridge  and  intermuscular  septum 
in  ita  whole  extent  ;  on  its  outur  side  it  is  sopamted  from  the  extinmal 
riiJgo  aud  septum  in  the  greater  part  of  its  lon)^  by  the  supinator  loogns. 
And  only  ariHsa  from  it  for  ft  short  distance  at  its  u|)por  end.  It  la  oloitoly 
adherent  to  tho  ligament  in  front  of  tho  elbow-Joint,  and  t«nninates  below 
in  a  thick  maj<s  which  is  inserted  Into  tbe  roagh  triangular  surface  on 
the  frout  of  Die  corouoid  process  of  the  ulna. 

This  mnaclo  projocta  at  each  side  of  the  biceps,  and  supports  tho  brachial  artcrj 
and  medinn  nerve.  Fibres  have  been  found  to  pass  iawards  trom  it,  orer  Ibe  brsdiial 
ttrteiy,  to  the  Intemil  Intertauscular  septum. 


The  trietpt  extauor  euhiti,  oocupying  the  whole  apice  behind  tho  iumeniB 
and  intermuscular  septa,  consiate  superiorly  of  three  portions  or  heads  which 
are  united  lower  down  in  a  common  moss,  tho  tendon  of  which  b  iuserted 
into  the  posterior  and  upper  part  of  the  olecranon,  a  buR«  intervening 
between  that  tendon  and  tho  most  promioent  part  of  this  prooesa.  The 
middle  or  lonrj  head  (muaculus  anconeus  longus)  arises  from  tho  lower 
part  of  the  glenoid  cavity  &nd  an  odjoiuing  rough  portion  of  the  inferior 
bonier  of  tho  scaptda,  by  a  tendon  which  spreads  over  the  aides  of  the 
muscular  structure  proceeding  from  it.  The  muscular  fibres  from  tliis 
source  descend  and  form  the  middle  and  superficial  port  of  the  couitnoTi 
mass,  presenting  a  flat  vertical  tendon  on  their  surface  inferiorly.  Tho 
externttl  head  (ra.  anconeus  brovis)  takes  origin  by  tendinous  and  Seshy 
fibres  from  the  humerus  along  a  line  extending  from  the  iusurtion  of  the 
tores  minor,  downwiuiis  on  the  outer  border  of  the  humerus  as  low  as 
the  musculo-spiral  groove  ;  from  this  line  of  origin  its  fibres,  which  are 
oomparatively  short,  descend  obliquely  to  be  inserted  into  the  tendon  of 
tho  middle  port  The  lowest  fibres  of  this  head  are  bound  down  by  a  sliyht 
aponeurotic  arch  over  tho  extremity  of  the  musculo-spiral  groove,  aud  below 
their  inferior  margin  other  fibres  are  found  arising  from  the  eitemal  inter- 
muscular septum  and  the  surface  of  Uio  humerus  behind  ;  but  these  last 
pass  to  be  inserted  more  deeply  than  into  tho  tendon  of  the  middle  part  of 
the  mnscle,  and  are  rather  to  be  considered  aa  belonging  to  the  muscular 
mass  which  forms  the  internal  head.  The  infernal  or  dtep  bead  (m.  on- 
coneuB  intemua),  the  ahortest  of  tho  three,  commences  in  a  narrow  pointed 
part  behind  and  below  the  tendon  of  insertion  of  the  teres  major,  and 
arises  from  the  whole  posterior  surface  of  the  humerus  below  the  muaculo- 
spiral  groove,  from  tho  intomnl  intermuscular  septum  iu  all  its  length, 
and  from   the   inferior  portion  of  tho  external  aeptum  ;  some  of  its  lower 
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Ebrea  Are  inserted  immoJiately  Into  the  olecranon,  and  the  greater  part  of 
tbum  join  the  deep  surface  of  the  commoa  toudon.  No  miucular  &brea 
arise  from  the  musculo-apiral  grooTU  itselt  H 

The  molhoJ  of  dcicripl.ion  ahoTo  follaireil,  in  whirh  all  the  fibres  ariiiog  below  ths  ^ 
nuiBcnlo-apiriLl  grooTG  un  asHigned  to  the  internal  head,  arlgiuBlDil  with  Thcile. 
(Mllller'a  "  Archiv."  Ac.  133B,  p.  420,  nnd  "  Soemmemng  v.  Bauo,"  ic]  The  Icng 
head  of  the  Iricepe  lies  between  the  two  torce  mu'iotcs  above,  aud  is  io  contaul  •rilh 
the  capsule  of  the  ehauldcr-joinL  The  mu«ialo«piral  aerrc,  ami  the  eupeiior  pro- 
funila  artery,  pua  between  the  inner  Bad  eater  hcadi  u  ibey  lie  la  the  moMulo- 
spiral  grooTo. 

S'uJ-anfiiiitiu.— On  remoTing  the  trieepi  from  the  lower  part  of  the  hametru,  mme 
maacular  Gtire«  will  bo  found  pasBln;;  from  that  part  of  the  bono  to  tlie  rspsule  of  the 
clbowjninl.  Thc»3  (ilim.  whiuh  are  analogoua  to  the  sub-crurcua  in  the  lower  limb, 
hare  been  described  aa  diatiaut  from  tho  triceps  iinder  the  namo  aub-anDoneiiB. 
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The  anconev4  muicle  (anconeua  quortus)  although  pkood  lielow  the  elboir 
and  in  that  tespcet  belonging  to  the  forearm,  is  in  its  structure,  function 
aud  nervons  supply,  bo  intioiatelj  connected  with  the  triceps,  that  it  ia  most 
appropriately  aiiaooiated  in  description  with  that  muBclo.  It  arucB  by  a 
luuTDw  tendon  from  the  extremity  of  the  outer  condyloid  eminence  of  the 
hiimerua,  at  tbo  posterior  aipect  From  this  the  6breB  diverge  from  one 
uoother,  the  upper  being  horisouta],  the  rest  passing  downwaida  with  in- 
creosiiig  dogreoa  of  obliquity,  and  are  inserted  into  the  oleeranou  on  its 
radial  o-ipect,  atid  into  the  adjacent  impression  on  the  upper  tliird  of  the 
elinft  of  the  ulna.  Its  superior  fibres  are  parallel  to  tho  lowest  6broa  of  the 
internal  head  of  the  triceps,  and  are  generally  in  coutnct  with  them. 

AonoKS. — The  biceps  muaclo  rai^et  the  arm  at  the  BhooIdoT  and  Sexes  the  elbow- 
joint  ;  the  loag  head  of  Ihe  triceps  depreities  tho  arm  at  tho  aboiitJor,  aod  c:tLonilg  the 
elbowjoint.  The  short  head  of  the  biceps  draws  the  arm  inwards  as  well  m 
apwaiiU,  at  docs  also  tlie  corafa-braehia.1i9.  If  tho  bk'cps  be  called  into  aoLion  when 
the  hand  Is  In  pronation,  lis  fmt  elTcct,  io  virtue  of  iLe  Iiucrtinn  inlo  tho  bsck  part  nf 
the  luberosi'y  of  tho  nutiue,  Is  to  prodece  Fupination  of  ibc  forearm.  The  brachiali« 
BDlieai  is  a  Bimple  ficior  of  tho  elbow  ;  tho  citcmal  and  internal  heads  of  the  triocps, 
and  the  anconons  musoie,  are  simjito  enensace  ot  that  Joint. 


UUBOLES    OF    THE    FOXBABM. 

a.   Anterior  and  Inner  Reyiom  {Flcrnrs  awl  Pronatari). 

The  mosclos  on  the  front  aud  iouer  port  of  the  foroarm  are  duposed 
ill  two  sets,  one  being  siiperfleial,  the  other  more  deeply  seated, 

Thn  iitptrjiciiid  layer  of  musclea  oomprehends  the  pronator  radii  teres, 
fluior  oarpi  radialis,  palmaria  longus,  fleior  carpi  ulnaria  and  flexor  digito- 
rum  sublimio.  Those  6vo  musclea  are  intimately  united  at  their  origin  &om 
the  inner  condyle,  to  which  Ihoy  are  attached  by  a  common  toudou  which 
gives  Gbres  to  oach,  and  also  sends  septa  between  them. 

The  proniitor  radii  Icra,  the  moat  external  of  tho  group,  oriaea  by  two 
distinct  heads  ;  one,  large  and  suporficial,  is  deriTcd  from  the  upper  part  of 
the  inner  condyloid  emiuonoe  of  the  bumeruH,  and  from  the  common  tendon 
above  mentioned ;  also  from  Ihe  fascia  and  the  iotermuBOulur  septum  of  the 
forearm.  The  second  bead,  a  thin  foHciculiia  deeply  placuil,  comes  from 
the  inner  margin  of  the  coronoid  process,  and  joiua  tho  other  at  au 
acute   angle.      The  fieshy  belly  thus  formed  proceeda  outwards  and  down- 
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wards,  and  ends  in  n  Oat  tendon  which  tttma  ovor  the  radius,  &nd  is  inserted 
into  a  rough  eiu-iaco  at  the  middlo  of  the  outer  aide  of  thiil  bone. 


Fig.  17&. 


Kg.  ITS. — SortttnnAL  Mqbclu  or  tdi  FoKuutj 

A3D  KiXD,   SEEK  mDU  TQl  rROHT.       ^ 

S,  Lii¥pfl  fleiar  cubitr  ;  5\  itf  tendon  of  ioscFtTofi ; 
8",  its  ii|iooearotie  alip ;  i,  brachialia  antictui ;  4', 
its  inaer  and  lower  porlion ;  [>',  tuwer  pari  of  ibt 
triceps,  UKa  riiiDg  Irom  bchiud  tbe  intennusruliir 
Beptum ;  6,  proimtDr  radii  teres ;  7,  dexor  carja 
milinliB ;  8,  palnuirii  toDgna,  paraing  at  S'  into  the 
palmar  apooeuroiiB ;  0,  Bexur  etrpi  nlnam ;  10, 
iniiinator  tuDgua;  between  10  and  3,  -)■  mu-ks  a 
part  of  the  Bupiontor  breiii ;  11,  exteaur  oaaia  i 
mctaCBrpi  poUicis ;  12,  BXtcoaor  primi  intern nd li ; 
13,  lower  part  of  Ihe  flexor  digitoruni  BBblioui ;  14, 
flexor  longiLS  pollicifl ;  Ifi,  omall  part  of  (he  QeioT  djgi- 
tamm  profnndus:  16,  palmaria  broTis,  l^in^  on  the 
mDBclei  of  the  little  Gnger  ;  IT,  abducli:>r  pollioii. 

The  pronator  tcrea  la  plaeed  teperflciallf  la  the 
grcaUT  part  of  ita  exlonl;  bol  lowiirdB  iu  in»er- 
lion  it  ia  cr<»Aed  bj  the  radial  arter;  and  ncni^  | 
and  the  Bupinator  longna  muscle    The  ulnar  boi*] 
der  is   in  contact   nitli  the  Qcxor  car^ii  mdiali*  I 
and  pulmaria  longna ;  the  radial  border  furma  Iha4 
inucr  boundary  of  the  angular  apnra  at  the  bend  i 
the  arm,  in  which  are  plaEod  the  brachial  aitery," 
the  median  nerre,  nod  the  lenitoD  of  the   bk-epa 
mascle.     The  pronator  teres  corera  the  flexor  aab- 
limia  digitorum  ;  the   ulnar  artery  passo   behind 
the  whole  muscle,  aad  tho  median  aeire  between 
Ita  two  heada. 

Additional  fibres  freqaentl;  arlie  bom  the  liit«r- 
nateular  acptum  above  tho  inner  eond^vloid  emi- 
nence of  the  humeruj;,  or  Ci'.'m  Ibo  aupracoDdf- 
loid  proccaa  when  liiat  is  present  This  peculiarity 
b  sometimes  anaodntfd  with  a  change  in  thtt 
dircctLoa  of  the  hntcbial  arterjr. 


The  flfxor  carpi  radiatia   ariaea  from  tbe 
inner  coudfle  by  the  common  tendon,   from 
the  fascia  of  the  forearm,  and  from  the  inter- 
miiHcuIar   Hopta   placed    between   it   and    tlie 
pronator  teres  on  one  aide,  the  palmaria  longus  ' 
on   the   other,   and   the   flexor  eublimia   po»>l 
teriorlf.      The    fleshy  fibre*  end  in   a  flat ' 
tendon,    a    little   bdow  the  middle   of    the 
forearm.      Arrived  at  the  carpus,  the  tendon 
occupies  a  apednl  fibrons  comportment  situated  in   tbe   outer  part  of  tho 
antorior  annular  ligament  of  the  iTri»t,  and  runs  through  a  groove  in  tha 
OS   trapoxiuiii,   to  which  it  ia  bound  by  a  tluu   fibrous  sheath  lined  liy  » 
BynoTJal  membrane,    and  it  inserted   into  the  extremity  of  the  eeoond 
metacarpnl  bone. 

A  fa^ciculns  from  the  Inserted  tendon  aometlmn  pucea  to  the  third  and  even  Ut 
tbe  fourlh  metauarpal  bone. 

Iu  the  lowci'  half  of  the  forearm  tbe  radial  artery  hi  placed  to  the  oaler  side  of  tho 
teadon. 


k. 
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BUPERnCIAL  FLEIOR  OF  THE  FINGEM 

TLe  pnlmaru  long^ti,  the  smalJeHt  moscle  of  this  group,  la  plaoad  between 
the  fleioras  carpi  radiAlis  and  uluaria,  resting  on  tLe  flexor  siiblimis  ;  it 
oiises  Itoiu  the  inner  condyle  and  the  intcrmiucular  aepta  ;  forming  a  smnll 
muacular  bellj,  which  eooa  ends  in  a  long  slender  toudoo,  inserted  into 
the  palmar  foecia,  near  the  middle  of  the  wriat,  and  BomctiniSB  Beading  a 
slip  to  tho  abort  miuolee  of  the  thnmb. 

The  pftlmsris  Ian^:na  ib  frequaott;  wanting.  It  U  Bnhject  la  maoy  variaUoiu  of 
form,  c.  g.  tbe  muscular  fibres  mnj  ocoupj  tho  middle  of  the  muscle,  which  then 
eommnnce*  aod  ends  by  an  clongaled  tendan ;  or  the  muscular  structure  may  be 
placed  towards  the  lower  end,  tho  upper  part  being  teudiaous.  OixaaiDUolly  there 
sra  two  tang  palmar  maiclos,  one  having  the  ordinary  shape,  while  Ihr  other  has  one 
of  the  forms  above  referred  to.  Tbe  most  remarkable  pecuUaritj'  is  that  in  wbii^h  a 
small  moscte,  a  «ccDiid  jiatmaris  longus,  placed  nearer  to  tbe  inner  bonier  of  Ibo  fore- 
arm (hsn  tbo  usual  muscla,  ooiretB  the  Dinar  artery  for  nome  space  above  the  carpus, 
and  terminates  portly  Id  Ibe  aunular  ligament  or  in  the  &scia,  and  partly  ia  Ibe 
■hoit  muscles  of  the  little  finger. 

He  fltxor  carpi  vlnans,  the  innomiost  muscle  of  tbo  raper&cial  group, 
MTBoa  by  two  heads,  one  of  which  is  attached  tendinoiialy  to  tho  inner 
condyloid  eminence  of  the  hameriis,  the  other  to  tho  iuner  uJe  of  the 
olecranon,  and  to  the  posterior  border  of  the  ulna  for  three-fourthH  of  ita 
length,  by  un  aponeurosis  which  is  inaoparably  oonueoted  with  the  investing 
aponeuroais  of  the  limb.  The  fibres  from  the  humeral  head  descend 
vertically,  those  from  the  ulna  pooa  obliquely  forwanls,  and  terminate  in  a 
tendon,  which,  emerging  from  tho  first  head,  descends  along  the  anterior 
margin  of  the  muscle,  and  is  ultimately  inserted  into  tho  pisiform  bone  : 
this  tendon  ia  prolonged,  by  means  of  ligamentous  structures,  to  the  fifth 
metacarpal  and  unciform  bonea,  as  well  aa  to  the  annular  ligament  and 
muscles  of  tbe  little  finger. 

This  muscle  rc^ts  ou  the  Seior  proftindus  digitorum.  The  ulmir  nerre  passes  down 
Into  the  rutvonn,  in  tho  intcml  beLircen  the  two  beads,  and  Is  then  corerod  by  the 
mnsde  :  for  the  middle  part  of  its  course  the  ulnar  artery  is  also  covered  l>y  it,  and 
In  tbe  lower  part  of  the  forearm,  the  nerra  and  artery,  emerging  from  behind  Lite 
muscle,  lie  on  its  radUl  side. 

The  flrxor  digil-oe-iim  mhHmit  vtl  perforalns,  the  soperBuial  flexor  of  the 
fingers,  is  a  broad  fiat  muscle  plaood  behind  the  preceding  muscles,  along 
with  which  it  takes  ita  principal  origin.  It  is  divided  inferiorly  into  four 
tendons,  which  pass  to  be  inserted  into  the  aeoond  ptutliuix  of  each  of  tbe 
four  inner  digits.  More  pnrticnlarly,  it  arisos  from  the  inner  condyle  by 
the  common  tendon,  and  the  fibrous  septa  common  to  it  and  the  other 
muscles  ;  &oin  the  internal  lateral  ligament  j  from  the  anterior  surface  of 
the  coronoid  process  at  the  inner  side  ;  and  by  a  thin  flat  portion  from 
the  oblique  line  and  part  of  tho  anterior  border  of  tbe  radius.  Tho 
fleahy  belly  enlarges  towards  the  middle  of  the  forearm,  and  again 
diminishoB  somewhat  Iwfore  its  division.  The  four  tendons  pass  under  the 
annular  lig.tment  of  the  wrist  in  p^rs,  one  in  front  of  the  other  ;  tho 
anterior  pair  couaisting  of  those  for  tho  middle  and  ring  fingers,  tlio  poste- 
rior of  those  for  the  index  and  little  fingers.  That  for  the  little  finger  ia 
Bmaller  than  the  others. 

In  the  paJm  of  the  hand  the  tendons  diverge,  and  each  accompanied  by 
a  tendon  of  the  flexor  profundus,  enters  a  fibrous  sheath  which  binda  both 
tondons  down  to  the  palmar  surface  of  the  phalanges.  Oppoaito  the  first 
phalanx  the  tendon  of  the  flexor  BubUmiB  divides  into  two  parte,  wUiuh  tol 
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cloBolf  ronuil  the  tendon  oF  tho  deep  Bexor,  and  nre  rounitod  by  their 
murgiuB  hehijiil  it  :  the  two  portioas  of  the  tendon  thereftrt«r  seporutitig, 
pass  to  bo  inserted  one  on  each  side  i7ito  a  ridge  at  the  middle  of  the  lateral 
border  of  the  second  plinlanx.  A  large  synuvUtl  bursa  loosely  invests  tbo 
tendoDB  of  both  the  suporficial  and  deep  flcxora  of  the  fingcra  b«liind  the 
annuliLT  ligament,  eiteuding  do\TiiwarJa  iuto  the  p.^lni  of  the  hand.  In  the 
little  iiugar  it  approaches  the  synovial  lining  of  the  sheath,  and  in  tha 
thumb  it  usutdlf  communicates  with  it. 


Fie.  lao. 


la  A,  Ibn  tiMiiIana  oF  the  Hexnr  mosolei  are  boaod  to  ttae  flngcr  bj  Uio  GbrnoB  bAn<lt 
nr  retmnculo.  In  B,  IbcK  IadiIb  have  been  Temored.  as  veil  Be  Ibo  Ejnovuil  cipaulci  nn.] 
rinctilii  AfMjeiiBoria  :  1|  metacarpal  bone ;  2,  t^nctoa  of  the  Qextr  Hublimis ;  3.  tendon  of 
tLa  flexor  profomiai ;  *,  psrforatinn  of  the  Bubliinia  bj  tbe  profnndoa  lendoo  ;  i,  tendim 
of  tbo  exloDsor  dlgiloruoi  commniiis ;  &,  qdo  of  tbo  lambricaleB  masclca  ;  6,  aa«  of  |be 
interosuotiB  muKclea. 

The  i/ieaWw  of  the  flexor  Undom,  by  which  they  are  bonnd  down  to  the 
fiugors,  are  formed  opposite  the  first  and  second  phalanges  by  strong  ten- 
diooua  banda  of  transverse  fibres  (ligauienta  Togiuolia)  attached  to  the 
rough  margins  of  the  jmlmar  surfaces  of  the  phalanges.  Opposite  the  joint^ 
Iluxion  is  secured  by  the  aiibbtitution  for  those  bauda  of  a  thin  membmne, 
stroiigtheueil  by  oblique  deciianitiug  fibna.  The  toudtDOiis  sheath  has  a 
ayiiovial  lining,  wliich  is  simplo  in  front,  but  posteriorly  dips  between  the 
tendons.  A  few  slender  and.  loose  bauds  (vincula  occesaoria  tendinum, 
vinciita  vascidoea)  extend  from  tbe  floor  of  tha  eliuuth  to  the  deep  surface 
of  both  tendons.  Behind  eitch  tendon,  near  its  insertion,  ia  a  short  mem- 
branoua  structure  (lignmentum  breve),  which  fixes  the  tendon  to  the  front 
of  the  phalanx  situated  above  that  into  wiiich  it  ia  inserted, 

Biiiicriorif ,  the  flexor  subliioiB  is  concealed  by  the  oLbcr  muscles  of  the  enporfi-^ial 
set,  and  U  croiecd  near  the  railiuii  by  ibe  mdial  artery  ;  it  rcstd  on  tbo  Qcior  poUiuia 
longuft  and  Heior  profundus,  aopanitod  from  the  latter  by  tbo  median  nerve  anil  tba 
ulnar  artery.  In  Ibc  palm  of  the  hand,  lla  tendons  arc  covered  by  the  palmar  fadcia, 
tlio  superHcial  palmar  arterial  arch,  and  the  bmnehca  of  the  mediaa  nerve;  and 
tbcy  lie  Id  front  of  tbe  aceonipanying  tendons  of  tbe  tieior  profundus. 

A  muscular  slip  ia  frcQuently  v:ivcn  from  tbis  mueelo  to  llie  Bcxor  prorundus,  or  t« 
the  flexor  longm  pollicis.    The  tendon  for  tbe  Ullte  finger  U  sometimes  wanling. 

The  d''f}'-$caUd  muscles,  on  the  autfrior  surface  of  the  foreaim,  are  tlia 
Hexor  prolunditB,  flexor  polliuis  longus  and  pronator  qnadratus. 


DEEP  PLEXOE  OF  TIIE  FINGEB3. 
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The  /eaor  profundia  dir/ilorMm,  or  JUxor  jnrforant,   e,  large  and   thiolc 
muscle,  nriaes  from  tho  hollow  at  the  iiiuer  aide  of  the  olecraoon  ;  from  tho 
inner  and  anterior  surfaces  of  the   ulun   for   thrcc-fonrthn   of  its  length  ; 
from  tho  ulnar  half  of  the  iuteruiiseouB  liga- 
ment for  the  same  distance;  aud  from  thu  Fig'  ISl. 
apuueuTOsis  attachiiig  the  floior  carpi  ulnaris 
to  the  ulna.      It  divides  inferiorly  into  four 
tendons,  only  one  of  which,  that  for  tho  index 
finger,  in  duttiuct  from  the  others  above  the 
wriat — the  rest  being  cuDnectcd  together  na 
far  as  tho  pidm.      In  the  palm  tho  tundons, 
as  thoy  diverge,  givo  origin  to  tho  lumbricidos 
mtuclca.     Opposite  the   first  plinlaoi,    tho 
tendon    of  each    £ngor   passes    through   tlio 
opening   formed  for   its  transmiBsinn  in  the 
tendon  of  tho  flexor  sublimit,  and  is  inserted 
into  tho  base  of  the  last  phalanx. 

Fig.  ISl.^DiEP  Antekior  Udscleb  or  toe 
PoRBian.     \ 

The  bnineial  masclcs  anil  Ibe  vnperOcia]  maEcIca 
uf  the  fomrm  nnd  hand,  together  witb  tlie  lumbri- 
ftiet,  have  been  mmoTciI,  and  tho  place  of  the 
aalerior  animlir  ligament  of  the  carpua  ia  niarksJ 
lif  two  dultfld  lines,  a,  siu-fam  or  the  biitDCruB 
bbuve  the  e^ronoid  Tobu  ;  h,  roagh  aarfACe  of  the 
ulon,  into  which  the  bracbinlia  anliena  is  inserted ; 
i^  head  of  the  rajjaa  covered  bj  the  orbienlar  liga- 
ment, and  between  tbia  and  a,  the  anterior  ligament 
of  the  clbOH-jnint;  +,  tbe internal  lateral  ligament; 
d,  tbe  loTcr  end  (<(  the  radios  ;  t,  that  of  the  ulna  ; 
ft  the  scaphoid  and  trapt^ziLim  bones  ;  y,  tbo  piBiform 
bone ;  1,  eupin^tcr  radii  brrvia ;  %  Aeior  lon^ns 
poUicia ;  3.  flexor  digitorum  profonihis  ;  3',  its  foor 
lendoQB,  where  Ibe)'  are  about  to  piuse  into  the  bund 
tinder  Lho  aunnlar  ligament ;  4,  pronator  quadmtus 
on  the  lijwer  part  of  tbe  nuliiis:  fi,  deep  bi-od  of 
flexor  tireiia  polllcis  ;  0,  adduirtor  pollioin ;  T,  first 
dorsHl  jnleri>5seuus  munotc;  S,  in  tbe  aeoond  space, 
ia  plnocd  ln'tween  tbe  first  palmar  and  Lhe  seeond 
domal  internsBeous  mniclea  ;  in  tbe  third  space, 
between  the  third  donud  and  tbe  stcimd  palmar ; 
in  lhe  fourth  "pace,  between  tho  fonrth  dursal  and 
the  third  palmar.  (For  the  lutabrlcnlcs  luuBoles,  see 
Figs.  l^Oand  ISS.) 

The  upper  Bxtremlty  ofthis  muscle  embraces  tho 
innertion  of  the  bmchialjs  an'.ii,-uii.  On  ils  surfaca 
lis  tbe  modiuQ  ncrvo  and  lhe  oltiar  arterj  and 
nervG.     The  external  bonier  ia  paraltet  witb  tho 

flexor  longua  pollitis,  from  which  it  ia  aepamted,  on  the  intoroascous  membrane, 
by  tho  anterior  iateroaBeous  vessels  and  nerve.  Tbe  tendons  are  covered  by  tbo 
sjnnvl.l  sacs,  whlcb  liave  been  mentioned  in  connection  with  the  Doior  sublimis. 

Tho  Umihricala  are  four  tapering  fleshy  fasciculi,  p.vwing  from  the 
t«ndona  of  the  fleior  profunduH  to  the  first  digital  pbalnnges.  They  arise 
by  fleshy  fibres  from  llie  outer  or  radial  bordura  of  the  deep  lleior  tendons, 
nod  prooood  forwards  to  tho  radial  sides  of  the  fingers,  where  each  is 
inserted  into  an   oxpiiusion   of  tho   extensor  tendon   on    tho   dorsal   aspect 
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of  tbe  metacarpal  plinlonx  of  the  fisger.  The  tiro  inner  lumbricalea 
musoles  tuke  origin  likeniso  from  Iho  ulnar  margins  of  the  aecoiid  and  third 
tendoua. 

Tho  nomber  of  thoao  uiiucles  U  not  Qnfrcf(uc>itly  diminiBhed  to  Ihree,  and  in  rare 
inslnnecs  is  iuoreucd  to  Gre  or  six.  Tho  duulinaliuD  of  ons  or  two  of  them  it  often 
changed,  aod  one  ilDg:er  (meat  Treqiieatlj  the  tliird  or  fourth)  bitt  Bomelinici  two 
inaerl«d  into  it    Laatly,  ono  muscle  may  be  inserted  into  two  BngBra. 

The  flexor  longtu  polUdt,  placed  Bide  b;  aide  iritli  the  fleior  profundus, 
nTiaes  from  the  grooved  Burface,  on  the  lore  port  of  tho  radiua  from  tho 
oblique  line  to  the  edge  of  the  pronator  qu&dmtuB ;  it  arifteit  also  from 
the  adjacent  part  of  the  intorosseouB  ligament,  and  by  a  rounded  fleshf 
and  tenJinoDs  shp  distinct  from  the  rest  of  the  muscle,  &om  the  inner  part 
of  tho  coronoid  process.  The  muacle  ends  in  a  tendon  which  passet  b^Jiind 
tho  annular  ligament  of  the  wrist  close  to  the  tiapewuin,  turns  outwards 
between  the  two  heads  of  the  flexor  hrevis  and  between  the  sesamoid  bone^ 
and  entering  a  canal  similar  to  those  of  the  other  flexor  teodoDB,  is  fioAlly 
inserted  into  the  bnse  of  tho  second  phalaui;  of  the  thumb. 

Inferiorly,  n  part  of  this  muacle  ia  placed  Bupcrficiatl;  between  the  flexor  carpi 
radinlia  and  the  aapinalor  longus,  where  it  supports  llic  radial  resscla. 

The  jn-onntor  qiiadraliit,  placed  close  to  the  bones  behind  the  last  two 
muscles,  arises  from  the  anterior  and  inner  surfaces  of  the  ulna  for  about 
two  inches  above  its  carpal  exlretnity  ;  its  librcs  cross  the  lower  part  of 
the  forearm,  some  tranavcrseljr  and  others  obliquely,  and  they  ore  iuseited 
for  an  equal  dietanco  into  the  fore  part  of  the  radius. 


6.  Poiterior  and  Outtr  Eegiont  (ExUnaors  and  Sapinafcrt). 

The  muscles  of  this  group  are,  like  those  of  the  front  of  the  forearm, 
divided  into  a  superficial  and  a  deep  layer. 

The  miperficial  muidca  are  six  in  number,  viz.,  the  supiuntor  longus,  tbo 
extensores  caipi  radiules  longior  and  hrovior,  the  oxtonaor  communis 
digitorum,  extensor  minimi  digiti,  and  extensor  carpi  ulnaria. 

The  lupiiialor  rudii  Itmijii$  arises  from  the  upper  two-thirds  of  the 
external  condyloid  ridge  of  the  humerus,  and  is  interposed  between  the 
brachiatis  auUcus  and  the  external  intermuscular  septum,  to  which  its  fibres 
are  attached.  The  thin  fleshy  mona  proceeding  from  this  elongated  ori(^ 
descends  upon  the  anterior  and  outer  border  of  the  forearm,  and  ends 
about  the  middle  in  a  flat  tendon,  which  is  inserted  into  the  external  Ixirdec 
of  tho  radius,  near  the  base  of  the  styloid  process. 

Thie  muscle  ia  ravered  onlj  by  ekin  sod  tascio,  except  at  its  insertioD,  whore  two 
of  the  extensor  lendooa  of  the  thumb  lie  superficial  to  iL 


Tho  Extensor  carpi  radialit  lonjior,  partly  covered  by  the  supinator  longUB, 
arises  from  the  lower  part  of  the  external  condyloid  ridge  of  the  humerus, 
and  from  the  intermuscular  septum.  Its  muscular  belly  ends  at  the 
meeting  of  the  upper  and  middle  thirds  of  the  forearm  in  a  flat  tendon, 
which  passes  conjointly  with  that  of  the  following  mufclo  over  tbo  lower 
end  of  the  radius  in  the  outermost  of  tho  two  broad  grooves  on  the  posterior 
surface  of  that  bone,  ami  is  insorteil  into  the  bara  of  the  second  metacarpul 
bono.      A  small  bursa  lies  beneath  the  tendon  at  its  insortioD. 


COMMON  EXTENSOR  OF  THE  nNGERS. 


asi 


The  txitTuar  carpi  radialii  brtvior  ui«oa  from  the  outor  oondjioid 
eminence  of  the  hunieras  by  a  tendon  oommon  to  it  nnJ  the  other  eiteiiBor 
muscles,  from  the  intervening  fibrous  septa,  ftom  a  HuperGcial  tendinous 
expansiuD,  and  from  the  external  lateral  liga- 

meat  of  the  elbow-joint.      Its  wuBeular  belly  pj-_  i33_ 

ends  in  a  flat  teudon,  wbioh  disicunds  with 
that  of  the  eitonsor  longior,  passea  through 
the  Mine  groove  of  the  radius  with  it,  and 
1b  intnted  into  the  base  of  th«>  metacarpal 
bono  of  the  middlu  finger.  A  bursa  is  placed 
botweon  this  muscle  and  the  anpioator  bruvis, 
and  a  smaller  one  between  the  tendon  luid  the 
metocar^aJ  bone. 

Fig.   1S3.— S[r?tRrtoiiL  Mdmlu  or  the  Poftiuui 
jui)  Hash,  BEiii  rKou  sidixc.      ^ 

dj  otfCrvxDU ;  e^  «xtem&T  ooniljloid  emiDontW ; 
/,  lower  end  of  the  ulna  ;  8,  main  teniion  of  tbe  tricsps 
eiUowr  cubiti  ;  B',  its  iuiier  bead;  9,  aooaDeiu  ;  10, 
part  of  brarhUlis  SDlicoa  ;  II,  aupinator  loDgna  ;  13, 
Mteimor  carpi  radialie  longior;  13,  — —  bruiior ; 
14,  eitoasor  comniualji  dJ^LomTu  ;  15,  exten^t.r  Cflrpt 
nlnaris ;  +,  bftwMn  14  and  16,  Ml*nsor  luiniini 
digiti  ;  16,  origin  of  the  flexor  carpi  ulnuia  by  an 
•paaeamuf  from  the  back  oF  tbe  nlui ;  17,  eiteowr 
eoia  metaearpi  pollicii ;  17',  its  iaiortioa  iote  the 
Gnt  maiaearin]  bone ;  13,  extmsor  pHioi  intemodii 
pDllloii ;  lEf,  its  in«ertioD  into  the  fint  phalanx  ;  + 
•nd  t,  posterior  sanular  ligament  of  the  earpUB  or 
retioaoalum  of  the  citensor  tt^nJoni :  at  t,  the  ten- 
don! of  the  long  and  sbart  radial  critcnsora ;  at  -f , 
the  leodun  of  the  eiteniwr  minimi  digiti  ;  10,  teadna 
of  the  eiteoBoriecnndi  intemodii;  2(1,  is  placed  on  the 
proximal  end  of  the  Eeocjod  melocarpd  bone,  eloae  to 
the  in»ertiou  of  the  radifti  eiWinurti  of  the  carime  : 
in  the  band,  the  donal  ii!tur(<aiei  muMlea  are  aliown, 
and  on  the  middle  Gngei  the  las^rtiaa    of  the   ex- 

tensar  teadoni 

This  muscle  is  eorcrod  by  the  lopiaatoT  longiu 
and  citeaaor  carpi  radialit  longior,  and  canccala  Ihe 
Bti|iins(or  breviD  and  Ibo  iDBertion  of  the  prnnal«r 
radii  terca.  The  lendoa  ot  this  muselo  and  that 
of  the  extensor  carpi  radialis  longior  arc  irnviscJ 
obliqncty  by  the  cxtcneors  of  the  metacarpal  bone 
and  fint  phalanx  of  the  themb. 

The  exUniar  eommunit  dUfUomm,  placed 
between  the  extensor  carpi  radialia  brerior 
and  the  oxteiuor  minimi  digiti,  ariBOS  by  a 
teudon   common   to  it  and  the  other  BUpet' 

ticial  eiteoBor  muaclen,  also  &om  the  fascia  of  the  forearm,  and  the 
septa  between  it  and  the  adjoining  muaclea.  Somewhat  below  the  middle 
of  the  forearm  the  muscular  part  enda  in  four  tendons,  which  pass 
between  the  posterior  amiiilar  ligament  of  the  wrist  and  the  innonnoBt 
brood  groove  on  the  back  of  the  nwliua,  and  diverge  aa  they  proceed  ajoug 
the  carpus  and  metacarpus  to  reach  the  fingers.  Here  each  is  iucroaaud  by 
tendinous   fibroi   derived  from   the  lumbriualea    and   inteco^aeous  muscle 
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forming  a  filiroua  oxp&naioii,  wliicb  covers  the  back  of  the  Drst  and  ■ocoml 
digital  pbataDgea,  and  tonniuates  upon  the  third  phalanx.      It  is  attocbuJ  t<i 
thetecoiid  and  third  pholangeH  in  the  folh>wiiig  uuuiuor  : — OppoHite  tho  firat 
bone  the  teudon  divides  into  three  fasciculi ;  the  central  otiu  ia  much  thinner j 
than  tho  others,  ntid  h  inserted  into  tho  buso  of  tlie   second   phaliuix  ;  the-^ 
two   lateral  parts,   continuing  onwards,  ant  joined   together   towards    tho 

middle  or  fore  port  of  the  Bocoud  iihalani. 
Pig.  163.  and  having  po^ed  bej-ond  tlua,  are  inaert«d 

into  the  Ia£t  phalanx.  On  the  i'ldex  and 
little  fiugcts  tho  tendons  are  joined  before 
their  division,  by  the  special  ext«ii»or  tendoua 
of  th«Be  digits. 

Fig.  183.— DkIP  POBTKRIOII  MutOLUOITBI 

PoniAim.     ^ 

n,    poel«rior  nuface   of  the  hnm^nia   abate    lb« 
alecntnon   Tosai ;   b,    nppor  aad    back    [«rt   of  the 
olecnuiun  ;   c,  outer  uid   bank  part  of  the  middlt,] 
of  the  niriiiiH  ;  d,  luwer  port  of  the  uliioi,  grunved  fotj 
the  If  BiioQ  u!  tbc  tilGHsor  aufi  ulnuia  ;  t,  bue  < 
the  EecQod  inctarnqml  tvae;  1,  ancDDemmOEclFi  3,1 
■urrncu  of  llio  flcxur  drgit^irum  profunciui,  npoacd  I 
by  tbc  reiDOTuLof  tbcapoQcun-ilict^Diioo  of  t^iclleiijrj  | 
3,  carpi  ulnaris ;  4,  eiteaiar  carpi  radinlU  biviiar, 
and  fi,  the  cut  tendon  of  tbo  extcDBor  carpi  nuliitlui 
longiar,   both   descending   to    tbeir   inittrtioi)   at   t, 
into  the  second  and  tbird  metockrpDl   bono ;     6, 
CXtSDSor  oain   metautrpi  jiollicu ;  0',    ita   IdsciUuii 
into  tbe  Erst  inotacaqial  bone ;  7,   "tciieor  prinji 
icteraodii  potlici>  ;  T',  ito  Insvttiaa  mU  tho  base  of 
the    firat   plialaux  ;    8,    exlenior  Becnndl  inU'ruiHlii 
pollids  ;  B',  its  inserlioD  into  the  ba^e  oF  the  last 
phakni;  S,  eitenBor  indicia  i  9',  it4  junction  with 
the  teoduD  of  the  coniiDon  eiten«or,  whicli  is  cot 
abort  :  ia  the  mctataraal   tpata  the  four  dorsal 
inlerossei  muaelca  are  lepretented,   the  tendons  of 
the  cominoii  eiteusor  hsving  been  reiuoTed  ;  and  atl 
10|   tbe  inacrtioa  of  the   accond    and    third   doml  [ 
interoaaei,  bj  a  triaogular  eiponsion,  into  tbe  teodaaj 
of  tbe  eitcuacr  coniniuuis,   na  well  as  the  mode 
ioiertioD  of  that  toodou  into  the  middle  sad  last ' 
phalanges,  ste  ahowu. 

On  tho  back  of  tho  hand  the  tendon  of  the 
riug-fingor  gives  off  two  processos,  oq«  oa 
each  ddo,  which  pass  obliquely  dowuwardii 
to  join  the  tendons  of  the  middle  and  littla  i 
fingera :  in  consequence  of  this  arrange- 1 
m«nt  it  follows  that  if  those  two  fingers  be 
flexed,  the  tendon  to  tho  ring-linger  is  held 
downwards,  and  it  beconea  impoisitilo  to 
extend  that  Bugcrby  thu  action  of  the  muscle. 
The  tendon  of  the  index  finger  is  only  united 

to  that  of  the  middle  finger  by  a  loose,  transverse,  seniitmnsparent  band  of 

fibres,  and  ia  free  in  its  action.      A  synovial  membrane  invests  the  tendoiu 

of  this  njuscle  as  they  pmB  uudor  the  ajmuLu-  ligament. 

The  trleiiKT  miiiimt  diififi  is  a  slender  muscle  which  is  placed  between  the 

eitonsor  communiH  digitunim  and  the  extensor  enrpi  ulnaris,  and  arises  by 


p 


DEEP  EXTENSORS  OF  THE  FINGEB9,  223 

meaoB  of  a  tbia  tondoD  in  common  witli  the  extensor  comnuiiU.  The 
teiidon  iu  vfhieli  it  onda  occupies  a  groove  between  Uie  radiiis  and  uliia, 
pagsiog  tbrough  a  ring  in  the  Annular  ligajuont  appropriated  to  itself,  and 
joins  tbe  fourth  digit^kl  teiidoti  of  the  common  extuusor. 

The  exUiuor  cai-fii  u/i.iirii,  tbe  most  iulamal  of  the  muscles  descending  on 
the  back  of  the  foreftrm,  arises  from  the  oxtcrnal  condyloid  eminence  of  the 
humorua  by  the  commoQ  tendon  and  from  a  proloDgation  of  that  structure ; 
from  the  posterior  border  of  tlio  ulna,  below  tbe  ouconeaa,  for  about  the 
middle  third  ;  and  from  the  fascia  of  the  forearm.  The  muscular  Itlirea 
derived  from  tlio«e  sources  iucline  somewhat  inn^ards,  and  end  in  a  tendon, 
which  runs  through  a  special  groove  in  the  carx>al  end  of  the  ulna  and  a 
separate  sheath  in  the  annular  ligament,  and  is  inserted  into  the  base  of  the 
metacarpal  bone  of  the  little  finger  on  its  posterior  aspect. 

The  datp-aealcd  mnsda  on  tbe  back  of  the  forearm  ore  Bre  in  number, 
the  supinator  breviti,  the  three  exteuaors  of  the  thumb  and  tho  extensor 
of  the  index  finger. 

The  tupinator  brevi*  arises  from  the  external  lateral  ligament  of  the  elbow- 
joint,  and  from  the  annular  ligament  of  the  radius ;  also  from  a  rough 
depreiirion  below  the  sigmoid  cavity  of  the  ulna,  and  from  tbe  outer  border 
of  that  bono  for  two  inches.  Tbe  fibrex  of  tbe  muscle,  derived  from  these 
points  of  attachment,  aa  well  aa  from  a  tendinous  expansion  on  the  surface, 
pass  obliqaely  round  the  upper  port  of  the  radius,  covering  it  closely  except 
at  the  inner  side,  and  are  inserted  into  that  boue  for  rather  more  than  u 
third  of  its  length,  passing  down  to  the  upper  margin  of  the  insertion  of 
the  pronator  teres. 

Tbe  posterior  lottrosseoiu  nerve  posses  through  the  fibres  of  this  mnsele. 

The  txUnior  ouis  mttaeaTpi  poU'usii  (abductor  longus  poUins, — Alb.) 
arises  from  an  elongated  deproasiou  on  the  radial  side  of  the  posterior 
surface  of  the  ulna  bolow  the  origin  of  the  supinator  brevi»,  from  a  similnr 
extent  of  surface  of  the  radius  below  tbe  insertion  of  the  same  muscle,  and 
from  the  iuteroBscouH  membrane  between.  Thence  descending  oblicjucly 
outwards  it  ends  in  a  tendon,  which  passes  in  com^iauy  with  tbe  extensor 
primi  intemodii  pollicis  through  the  groove  on  the  outer  border  of  the 
lower  extremity  of  tbe  radius,  and  is  inserted  into  the  base  of  the  meta- 
carpal bone  of  the  thumb, 

Tbe  upper  part  of  tbU  muscle  is  concealed  bj  Die  common  eitcnaor,  bat  tl  becomes 
superficial  beneaih,  and  togctlier  wiLli  tbe  Qcit  muaclo  crosaea  the  tendons  of  the 
radial  cilcn.>ors  of  the  carpus,  conceals  Ihe  lascrLlon  of  the  Bupinatar  longus,  acd, 
beaeatb  the  extremity  of  tbe  radius,  creucs  the  radial  artery. 

The  attnior  primi  inUrnadii  poUieii  (extensor  minor  poUicis, — Alb.) 
lies  close  to  tbe  lower  border  of  tbe  extensor  ossis  metacarpi,  and  is  much 
smaller  than  that  muscle  ;  it  arises  from  the  interosseous  ligomoist  and  tbe 
radius  near  the  middle  of  the  forearm  ;  its  tendon  accompanies  that  of  the 
extensor  oesis  metacaipi  through  the  same  compartment  of  the  annular 
ligament,  and  passes  on  to  be  inserted  into  the  proximal  end  of  tbe  first 
phalanx. 

The  sxlcnsoT  lecundi  infcrnorfii  pollicis  (extensor  major  pollicia, — Alb.), 
much  larger  than  the  extensor  primi  intemodii,  which  it  overlaps,  arises 
immediately  below  that  muscle  from  the  lower  half  of  the  shaft  of  the  ulna, 
and  from  the  interosseous  ligament  at  its  towur  end  for  nboixt  an  inch.      Ita 
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'  "^   ijf  tlie  carpua  Inlenreaei  between 


forming  a  fibrous  oxpansion,  which  coTers  O'"'  ^^  ^ft""  groove  in  the 
diptol  phalanges,  and  t«rmiuBtes  upon  •'  ^"^  .^adin*,  and  ia  bound 
tbosccDud  and  third  pbiUasgM  in  •'       j''^^^'^  /^imictit ;    it  ia  inserted 

hone  the  tendon  dividea  inU*  '"  ^"V  ^''' 

than  the  ctthere,  and  is  '  •"''^fe''i> 

two   lateral  parts,  (v  ^  0^'^?>^^»^^j5'''"  lenduMor  lie  other  extcnson 

Fif.  183.  ^  ■  hT*'''-*'''*'**'!''  ''  "^^  ^''"""'  "  MnninnU  in 

•^J^^^^"^  eiwnior  priai  InlernoilU  is  nul  nnrre- 

'U'  yw'^l^/ioBtocarpal  bono,  only  a  sUnticr  tenJinnoi 
'  ^'^^^^''^  portion  of  llie  citonsur  iecnndi  iutemudii  ha« 


^p-" 


Fig.   ISi.— SopaafwUL   ICca- 

CIE3     XKD     TeSOOHB     bll    TIIB 

Bici   or    TQB  Weiit    jku 
Hamii    (After  fioargerj).     | 

Tbe  poilfnor  fmaalar  liga- 
IPCDt  of  Ihe  vriat  iH  re^rcwQted. 
l.lower  pnrt  of  tbe  extensor  omi 
metoorpi  pnlUcis ;  1',  ita  inaer- 
tion  ',   %  extensor  primi  inter- 
noilii  pollieis;  2',  lU  inBertioa; 
S.  S',  tcudoa  of  the  extenaor  ae- 
ennJi    intcrsodii     pollieii ;    4, 
Iciirtr  part  of  the  exteoaor  eom- 
lauDia  digituriim,  before  poAung 
below    the    postarior     anaalftr 
ligunent ;  V,  slip  uf  thii  tendon 
deBcenilmg   oa   the    Jorvam    of 
the  mlilJIe  finger,  where  it  rt- 
ecivn  the  itiifrtioa  of  the  te- 
Cb>ncl    and    third    dor^    uiler- 
oBfici  \  4",  diviaioD  of  the  tend'jn 
into  three  portions,  of  which  the 
mejina    is    inKrted    into    the 
ieei>ii<J  pliaUnx,  the  two  UtecaJ 
paflBJa^  on  to  Lfl  inserted  into 
the      tonniDCLl      pbahukx ;      tba 
nnioa    of    the    tendons   of    the 
third,  fourth,  and  fifth  fingera  is 
EhowD  ;  tlis  Blighter  anion  vbich 
^^ueatlj   eiieta    between    the 
teudooi  of  the  Aeoond  and  third 
Gngen   ii   not  repieaentcd     in 
liie  figure;  S,  eitenaor  minimi 
digiU  ;  5',  ila  junction  vith  Ute 
alip  of  the  common   exteaeor  \ 
fl.  plnced  on  the  1o«er  end  of  the  nina,  poiata  to  the  extsasor  earpi  uloaria  ;  6',  inearlioa 
of  thin  LDuaele  into  the  base  of  the  fifth  mcl^corpAl  hone;  7|  pnrt  of  Ibe  dcxorc&rpi  ulnaris^ 
8,  placed  Da  the  o«  mngnnm,  points  to  the  ioacrtien  of  the  ejlenaor  carpi  mdialia  brerior : 
S',  plKcd  OD  the  base  of  (be  wcoud  mclamrpBl  boDv.  poinle  to  the  iusettioa  of  the 
extensor  carpi  mllalia  longior  \  B,  tendon  of  the  i^xl^miur  indicia,  emerging  from  below  the 
anuulat  lignuitat,   to  pasa  towards  the  indei  finger;    10,   amal)  part  of  the  adilnctor 
poUicia,  And  deep  head  {Tf  the  Beior  breria  potlicie;  11,  first  dereal  interosseous  or  abdnctor 
iadjcia  :  in  the  other  three  iDleroajuona  sptcea  are  sfen  in  anccessjon  ^m  the  radial  aide 
inwarda  the  iniertion  of  the  first  palmar,  second  dorsal,  third  dorsal,  aeeond  rulmar, 
fourth  dorsal,  and  third  palmar  interoasui  inuacles  ;  12,  abdocloi  minimi  di^ti. 

Tho  rafonsor  ijidieij  (indicator)  arifleB  from   the  posterior  surfaee    of  the 
'na  for  three  or  four  inches  below  the  middle.     The  tendon  paaaea  wjUi 
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tho  common  exteiuor  through  a  oompBiiment  of  the  annabr  ligament, 
cornea  iu  contact  with  the  tendon  from  that  miuole  destined  for  the  index 
Sagor,  and  unites  with  it  to  furm  the  expanaion  already  described. 

Fi;.  1S5. — Tbah9t(rse  Sicnoir  or  tna  Kioet  Fig.  1S5. 

HAiri>  BiTniiiN  Toi  Carpus  ard  Mita- 
CAKFoa,  iHovma  tor  amtirioe  Arnulab 

LlHAMRMT  or  THE  CaFLPHS,  AHD  TBR  FbAQH 
or  THE  TAKIODS  EXTEMMK  AID  PtKXOR 
TRIUORa,  8iRR   rROM   THR  MSTAL  BIDS.        ^ 

This  fignra  is  rIso  designed  to  sbov  tbe 
tnnsverAe  arch  formed  bj  the  spDOnd  row  of 
carpi!  bones,  o,  melac»rp»l  irticnUr  aurfeoe 
of  the  tnpeiliim  for  tbe  metacsri>sl  bone  of 
thethamb;  a',  paboRr  ridgeof  tbe  trapeiiam; 
b,  articnlftr  BDcface  of  the  trapeioid  boas  for 
the  ucond  melRorpal  bone ;  C,  the  sorbce 
of  the  Oi  magnum  far  the  middle  metvarpsl ; 
d,  the  Borface  of  tbe  anciform  for  the  foarth,  and  t,  tluit  for  tbe  fifth  metaoMpa 
bime ;  <*,  unciform  process ;  betveeo  a'  and  /,  tbe  cut  edge  of  the  annular  ligunsBt 
ia  represented,  the  eoda  attaobed  to  the  projeoting  parts  of  tbeee  boat*,  and  leiidiiig 
another  process  tow&nia  the  (rspniam  at  11,  bf  which  tbe  tendon  of  the  flexor  earpi 
radislis  is  enclosed  in  the  grooTe  of  the  trapeiimn  ;  1,  tendon  of  extensor  o^i  metacarpi 
pollicis ;  S,  sitensor  primi  intemodii ;  3,  exteasor  iBcaodi  iutamodii;  4,  eitensor 
indicia ;  fi  and  6,  lung  and  short  radiaf  aEtensoia  of  the  carpus  ;  T,  the  fonr  diri- 
sions  of  the  lendoo  of  the  eommon  eitsDior  of  the  fingera,  the  middle  two  belong  te 
tbe  third  and  foarth  fingers ;  H,  eil«nsor  miniiui  digiti ;  9,  extensor  carpi  Dlaaria ; 
10,  fleior  carpi  radialis ;  11,  flexor  longas  pollicis;  12,  tbe  first  on  the  ulnar  aide  i^ 
the  tendons  of  the  fieior  snperficialis  digitomm  ;  13,  the  same  of  tbe  fiexoi  profnudni ; 
14,  the  medisn  nerie ;  16,  poiola  to  the  middle  of  tbe  cut  margin  of  the  palmar 
aponenroaia  stretched  aeroca  the  annular  ligameDt ;  16,  the  fibrea  of  the  polmaria  breria 
mnscle  ;  17,  cut  surface  of  the  mascles  of  the  boll  of  ttw  thumb  ;  18,  musdea  of  the 
little  finger. 

UtISCLXS   OF   THE    HAND. 

Besides  the  tendons  of  the  long  mnscles  and  the  Inmbrioalea  almtdf 
described,  there  are  plaoed  in  the  hand  one  anperficial  muacle  called 
palmaria  brevia,  the  short  muscles  of  tlie  thimib  and  little  finger,  and  tha 
iaterossei  musclea. 

The  polnuiru  brevii  ia  a  thin  flat  subcataneoas  mnaole,  which  ariMa  from 
the  inner  margin  of  the  palmar  fascia  and  auuular  ligament ;  its  fibiei  pro- 
ceed transveiself  inwards,  and  are  iuaerted  into  the  skin  along  the  inner 
border  of  the  palm. 

The  palmaris  breria  creasee  the  mnscIea  ef  the  little  finger  and  cerera  the  ttlna  r 
arterjr  and  nerve.  It  ia  subject  to  conaiderable  Tariation  in  ita  breadth  and  thickneaa , 
cooaiating  somelimes  of  only  a  few  acattered  fibres. 

MuBCLBs  or  THE  Thuub. — The  fleshy  niass  which  fonns  the  thtnar  pro- 
miiunce,  or  ball  of  the  thumb,  consists  of  four  muscles. 

The  eAdiictor  poUic'u  (abductor  brevis  pollicis, — Alb.),  auperScial  and  flat, 
arises  from  the  annular  ligament  and  from  the  ridge  of  the  oa  trapecinm, 
and,  proceeding  outwards  and  forwards,  ia  inserted  bjr  a  tendon  into  the 
radial  border  of  the  fir^t  phalanx  of  the  thumb  at  its  base. 

The  opptmtnt  poUieit,  placed  behind  the  abductor,  arises  from  the 
annular  ligament  and  from  the  os  trapesinm  and  its  ridge,  and  is  inserted 
intothe  whole  length  of  the  metacupal  bone  of  the  thumb  at  the  radial 
border. 


MUSCLES  OF  THE  UPPER  LIMB. 


The  Jbxoi'  brfeia  poUUrU  artaea  by  tw(i  b«ails,  a  superfidal  wd  k  deep. 
Tlie  superfioiBl  lie«d  ia  attadted  to  tha  outei  two-thinli)  of  the  anouUr 


Pig.  186. 
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Pig.   181!. — MCSCLCS   AND    TlIDOKS   or   TJ 
PILMUI   IBriCT   OF   THB   BaMD.        ( 

A  poction  of  [fae  tendon*  of  the  luperlxcial 
flexor  bna  bei'D  eul  kwbj  to  >bav  tbuH  af  tbe 
deep  Ui'ior  and  the  Inmbricatet.  1,  tendoa  of 
tbo  fleior  csrpi  tiuiiali«t  cnl  Bborb  nftur  the 
ploco  vLero  il  enlcn  the  cuniLl  in  the  outer 
ftltacbment  of  the  annular  l>gaiavnl  uf  tbe 
eir|>us  :  2,  tendoa  of  Ihu  IJciur  cutpi  uWrii, 
iniertcd  into  ibe  piiifutm  bona ;  3,  interior 
annalor  Ligameat  of  tbe  car|>ai ;  i,  abdoctor 
pvllicia ;  5f  opiH.iDenH  poUiclii;  0,  <3,  detor 
brcTia ;  7,  adductor  pollicia ;  S,  abductor 
minimi  digiti;  V,  flsxar  brevii  minimi  digici ; 
ID,  lumtiiiciUei,  paating  to  tbeir  toHuUoQ  on 
tba  ndinl  aide  of  the  fuui  Gogen. 

ligtiment  luid  to  iba  at  magnum  :  the 
deep  head  is  attnclied  to  thu  os  tnpe- 
KoideB  and  oa  magnum,  to  the  sheath 
of  the  flexor  carpi  radialii  and  to  the 
baiea  of  tbe  second  aod  tliird  meta- 
carpal boues.  From  the  superlicial  aiid 
deep  heads  of  origin  two  strong  luat-aea 
of  fibres  which,  becomiiig  totidiiioui, 
are  attadbed  to  tbe  outer  aud  tuaer 
sesamoid  bones  respectively,  and  are 
inserted  into  tbe  sidctt  of  tbe  baae  of 
the  first  [.ibalaux  of  tbe  thumb;  the 
outer  head  in  also  joined  by  ti  con- 
aideruble  fiisciciihis  from  the  deeper 
origin  ;  tbe  inner  licod  ia  inserted  con- 
joiutlf  with  tbe  adductor  pollicis.  The 
two  tendoua  of  iu^ertioa,  with  the  seso- 

Pig.  187.  —  Dbkp  Mcscum  of  THa  Piui  of 

Till    H>!ID.       I 

The  abductor  pollicis  and  aliductor  miniDit 
digili,  l<>getfaer  witb  tbe  anterior  aiuiutar 
liganieat  and  the  long  flexor  teodoDB  ia  the 
palm,  bnie  been  rtmoTed  ;  in  ti>B  funGnger 
tbe  tendona  of  butb  tbe  iDperlidiil  and  deep 
lleJLon  remain  ;  in  tbe  other  fingers  tbe  tea- 
dnna  of  Uie  aupcificial  fleior  baTe  been 
rcmoinl  I,  pruuator  quadialni  muacle; 
2,  opponena  poUiris  ;  3,  flt'xar  btevis  polliraa ; 
i,  adductor  potlicie  \  5,  opjHjiicnji  tuiniini 
digiti  1  0,  gDcirorm  bone ;  7,  tf,  iaWtinteDOa 
Diuacleg. 

moid  bones,  ]>Ia]>  over  the  grooved  eurfaces  of  the  first  metacarpal  bone. 
The  tendon  of  the  long  flexor  lius  between  tbe  heads  of  origin,  and  grooves 
the  Burfnce  of  the  muscle  aa  it  passes  between  the  teniiotui  of  iiuertiou. 

The  add'utur  /lollicis  arifies  from  tbe  anterior  two-thirda  of  tbe  palmar 
■ariace  of  the  uelacatpal  bone  of  tbe  middle  Guger,  aud  ii  inserted  into  the 
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biuo  of  the  first  phalanx  of  the  thumb  along  with  the  inner  tendon  of  tho 
short  flexor. 

McacLEs  or  thh  little  ruiOKA. — Tho  fleshy  tnoafl  tit  the  inuer  bordar  of 
the  hand  (hypothenar  prominence)  coasiats  of  throa  musdoB  paaaing  to  the 
little  finger. 

Tho  abduclor  minimi  di^iti  nriseB  by  tontlinouB  fibres  from  tho  pisiform 
bone  and  tho  inacrteil  tendon  of  the  llciar  carpi  uloarii,  and  la  inaorteJ 
into  the  base  of  tho  first  pholnnx  of  the  little  finger  on  the  ulnnr  border. 

ThojUxor  brecit  m'niimi  di-jiU,  sopaiBted  at  itn  origin  from  the  nbductor 
muscle  by  a  smaU  iuterviil  through  which  posa  the  deep  pnhnar  branch  of  the 
nlunr  nerve  lutd  the  commuiitcatiiig  branch  of  tho  ulnar  artery,  arises  from 
tho  front  of  the  annular  ligament,  and  from  tho  tip  of  the  hooked  process 
of  tho  unciform  bouo,  and  is  inserted  into  the  b.iae  of  the  first  phalanx  of 
tho  little  finger,  in  conneation  with  the  preceding  muscle,  This  musele  ia 
Bomotimoa  absent,  or  becomes  iooorporated  with  tho  abductor. 

Tho  oypontiu  vthUmi  dujili  (adductor  oeaia  metaoarpi  digiti  minimi, — Alb.) 
arises  from  tho  annidar  ligament  and  the  unciform  proceu,  and  ia  inserted 
into  the  ulnar  border  of  tho  fifth  metacarpoi  bone  in  all  its  length. 


Fig.  1SS. 
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Fig.  189.— Tdb  BiaBT  Oi-im  ntoit  nmm,  HBowma  tea  DotuiL  IimauMfiora 

KlnsuLES.    ] 

Tbs  taDdons  of  the  extousQr  mnscles  have  heea  remercd  ai  far  u  lbs  diital  eadi 
bf  the  mclaaitpBl  boaea.  1,  3.  3,  and  4,  Ibe  interoaapi  ruoaclu,  ui  order  fioui  Ihc  radiil 
side  inwircia  ;  their  exiuradi'd  inBertioa  in  conaeetiua  willi  the  eilentor  teoJous,  is  Blown 
open  Uiii  fiist  plialnngei. 

Fis-  1B9.— TnG  Itiani  Rum  rkox  etfoa*,  snowisa  tub  Faliur  iHTxaoasM 

Mogcuu.     } 

I,  3,  and  3,  refer  to  the  flnl,  leoond,  and  vhird  pahnar  iiiteroaBeaiis  mnseles. 

The  isTBBOssEOUB  muscles  occupy  the  interrole  between  tho  metacarjml 
boucs.  They  are  eovoii  iu  number,  all  of  them  more  or  less  Tisible  from  tho 
palmar  aspect,  and  they  are  dirided  into  two  Bets,  vii.,  those  which  are  best 
seen  on  the  dorsal  aspect  of  tho  metacarpus,  and  those  which  are  seen  only 
iu   the  i>alni.      Theii-  disposition  is  most  easily  understood  by  reference  to 

their  action. 
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MUSCLKS  OF  THE  UPPER  UMB. 


The  donal  interoasci  muscles  si^parate  the  6iige[B  from  tbe  miJiJle  line  ot 
tlio  hau J  ;  thoy  are  four  in  number,  each  oecujiying  ono  of  the  spaceB  betwot-n 
tbo  motaoarpal  bonea.  Thoy  ara  named  numerioany  from  without  inwards, 
Eucb  muBclo  arises  from  both  the  metAcarptd  bones  betireeu  which  it  la 
plncod,  but  moat  cxtensivoly  from  thnt  Biipi>ortuig  the  fiogor  upon  nbich  it 
acts,  nnJ  the  fibres  convortje  ponuntely  to  a  common  tendon  in  thu  middle. 
£.icb  termiuntes  in  a  tendon,  wliioh  la  inserted  portly  into  the  base  of  tha 
firBt  phaiani,  and  partly  into  the  tendon  of  the  common  citotiHor  miisclo 
on  the  dorsum  of  tha  same  part  of  the  fiuger.  Two  dorsal  interussoi  aro 
inserted  into  the  middle  finger  aud  draw  it  to  either  side  ;  of  tho  remuiiiing 
muscles  one  passes  to  the  radial  side  of  the  iiidux-finger,  and  the  other 
to  thu  ulnar  udo  of  the  ring-finger  ;  thoy  withdraw  those  fingers  from  Iho 
middle  line  of  the  hand. 

The^ril  dorsal  interosEeons  muacle  or  abd\ictor-indicii  is  larger  than  the 
others  ;  its  outer  and  larger  head  of  origin  arises  from  the  proximal  half  of 
the  ulnar  border  of  the  first  metacarpal  bone,  the  inner  is  attached  to  Iho 
whole  length  of  the  second  metacarpal  bone,  and  between  these  heads  there  ia 
left  superiorly  an  interval  wider  than  in  the  other  dorsal  interosseous  musclca. 

Betiroen  the  beads  nS  llie  abductor  indlds  tbo  mdjal  artery  pasnes  fonrarde  to  Iho 
palm  of  Ihc  hand  :  bcLwcca  tboee  of  the  other  dorsal  intcrosasl  email  jierfontiDg 
arterial  brandies  are  transmitted. 

The  three  paimar  inUrassei  ore  ndductoni,  drawing  the  index,  ring,  and 
little  finyerB  towards  the  middle  line  of  the  hand.  They  aro  visible  only 
from  tlio  palmitr  aspect  of  the  hand,  each  one  being  attached  to  the  metac&rpnl 
bone  of  the  finger  on  which  it  acts :  they  terminate,  like  tjio  dor^  muBclef, 
in  small  tendons  inserted  partly  into  the  base  of  the  first  phalanx  at  the 
aide,  and  partly  into  the  extensor  tendon.  The  first  palmar  interoasoous 
muscle  belongs  to  the  ulnar  side  of  the  index-finger ;  tbo  others  are  placed 
on  the  radial  aides  of  the  ring  and  little  fingers. 

Tbo  inlirosaeons  mastlca  arc  subject  to  some  rariation  in  their  number  and  furm. 
An  addilional  palmar  interosseous  muscle,  going  to  the  dorsal  aponcuTDais  o(  the 
thumb,  U  described  as  frequent  tiy  Henio  and  Wood.  (3eo  J.  Wood,  "On  seme 
raricties  in  Human  Myology, "  in  the  Proc  of  the  Itoy.  Sac.  for  ISGl,  p.  S02.) 


ACTIONS    OF    THE    UCrSCLES    OF    THE    POREAttU    AKD    HAND, 

The  mutdos  ef  the  forearm  may  bo  distinguished  according  to  their  acLions  as 
pronators  and  supiiuitors.  flexors  and  ezlFiiaors  of  the  wrist,  and  long  Qexora  and 
exlcnaors  of  the  Augers ;  those  of  the  baud  are  fleiois,  adductors,  abductors, 
oi)poscrs,  and  pariiallj-  oIbo  Mlensors  of  the  Dngors. 

Pioimlioa  is  effected  by  the  pronator  quidratus  and  pronator  'teres:  the  flexor 
carpi  railialis  alio  contributes  slightly  to  this  morement.  The  pronator  teres  is  fitted 
to  flex  the  dbon  when  pronation  baa  been  completed,  or  when  it  Is  preTeotcd  by  anta- 
gonistic muscles. 

SapinatiuH  is  cfloclod  principally  by  the  supinator  brerls.     The  snpinalor  lon^us 

.  is  not  so  adranU^eously  situated  to  accompli^li  tins  action ;  it  Is  principollj  a  Jtrt^r 

q/"  <he  elbow,  acting,  however,   only  after  Ibal   movement  has  been  begun  by  Iho 

instrumcuIftUty  of  other  muscles :  in  the  extended  and  Bupioated  condition  of  the 

forearm  it  osaists  in  binding  tbo  mdiuri  more  firmly  lo  the  humerus. 

Flrxiati  0/  Oie  iriial  is  produced  by  the  radial  and  ulnar  flexon  of  the  carpus,  and 
U  aided  by  tbo  Scxois  of  tbo  fliigcra  vhca  the  action  of  those  muscles  on  the  fingers 
is  either  completed,  or  is  opposeii  by  any  resistance,  as  when  the  over-extended  hand 
is  pressed  against  a  surface  in  puaiiing,  or  in  the  support  of  the  body. 

A'aWTMioji  ti)'lhi:  im'at,  iu  a  similar  manner,  is  aceompliibod  not  only  by  the  three 
muscles  specially  devoted  to  that  function,  hul  also  by  the  extensors  of  tho  fingers. 

The  flexors  arising  from  the  inner  condyloid  eminence  of  the  hunicras,  aud  the 
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dtaDSon  arlaing  (rom  tho  outer  condf  loid  emiaence.  iiro  moBt  adTantogGoual;  situoted 
for  ocliDg  an  tho  oilier  joinU  over  Trbich  Ihcy  piai,  vboQ  Ibc  poailiuQ  of  tbe  elbow 
joint  is  such  OS  lo  keep  Ihcm  niosl  od  llic  stretch ;  bat  nlicn  fleiioo  of  tboec  olbei 
joiaU  ii  either  completed  or  opposed,  Ihcy  hiTC  ulao  fiomo  ctlecl,  though  not  great 
upon  the  elbow  joint  ilssif, 

Tbefiexora  suliimii  and  profundiu  »nd  the  lumliTicaift  musclei  »ro  the  flexors 
respeellvcly  of  the  second,  third,  and  Grst  pliulangca.  The  lumbrieAlea,  white  they 
flex  the  Grit  phoJaiii,  at  the  bucoc  time,  by  virtue  of  their  connection  with  the  c;i(eni!or 
tcndoni,  eitend  the  other  plialsnges,  tbua  causing  the  fingers  to  puss  through  the 
movement  which  the;  undergo  in  mnkiug  the  hair-stroke  in  writing.  The;  are 
BssLtted  in  tbii  action  by  the  tBlcrossei. 

When  the  Oiamh  \a  opposed  to  the  other  Gngera,  tbe  metacarpal  bono  is  draiva 
forwarcia,  not  only  by  the  opponeos  muscle,  but  also  by  Ihe  abdnqtor,  and  by  the  flcTor 
brcvi4,  acting  when  the  first  pbalani  is  flexed,  or  when  it  Is  Ried  by  the  extensor 
primi  intErncdii.  The  precise  action  of  the  abductor  is  to  draw  the  thumb  firwardj 
and  outwards.  The  extensor  ossts  metacarpi  is  entirely  an  abductor,  as  iadienled  by 
the  name  given  to  it  by  Albinus,  The  extensor  primi  internodii  likewise  is  an 
abductor  m  well  as  an  extensor  of  the  first  pbaloni.  The  extensor  accundi  internodii 
extends  both  pluilanges  and  drawi  the  metacarpal  bono  directly  backwards.  Tho 
adductor  and  the  inner  lihres  of  the  flexor  brevls  adduct  tbe  thumb.  A  comhinalioa 
of  tbe  actions  of  the  diOcrcnt  muscles  in  succession  produces  cjrcumd action, 

Tho  liUle  finger  ia  withdrawn  from  the  others  by  ita  abductor,  as  tlia  ring-finger  Is 
withdrawn  from  tbe  middle  finger  by  ths  fourth  doraal  interosseous  muaclo ;  and  llic 
abductor  acting  with  the  long  flexors  likewiae  axAsia  the  flexor  brovls  In  keeping  tho 
firtt  phalanx  firmly  down  in  grasping. 

the  pa!  mar  is  lun'jui  baa  bat  little  action,  and  that  is  excrteil  in  tightening  tbe 
paltoar  fascia,  'i'he  pajmarit  brrvia  increases  the  hoilow  of  the  baud  by  pulling  un 
tho  integument  on  the  inner  aide,  ao  as  to  increase  the  hjpothcnar  prominence. 

riBCLH  OF  THE   OfrEB  LIMB. 

The  niperjicial  fascia  covering  tho  trtusdea  nhicli  po^  fi^tn  tba  trunk  to 
Ihe  Bhoulder  and  nppor  limb,  forma  a  complete  investment  of  the  upper  pnrt 
of  tUe  trunk,  being  contumous  with  that  of  the  neck  atiperiorly,  and  with 
those  of  the  abdomen  and  hip  inferiorl;,  and  extending  from  the  Hhoulder 
and  orer  the  aim,  forearm  and  hand,  so  as  to  cover  the  whole  limb.  In  tho 
Guhcutaneous  tissue  of  the  upper  hmb  hursio  are  usually  found  placed  over 
the  acromion,  the  olecrandn,  and  tho  knuckles. 

The  supci^'cial  /itseio  of  the  ptctorul  repan  encloses  the  jnammaiy 
glund,  covering  it  both  in  front  and  behind,  and  sending  i^trong  septa  in 
between  its  lobes.  ProcessoB  likewise  extend  from  the  iuveatment  of  tho 
^land  between  the  masses  of  fat  forwards  to  the  skin  and  nipple,  and  these, 
from  the  support  which  they  afford  to  the  gland,  have  been  named  by  Sir 
Astley  Cooper  ligamenta  »uri>c>uoi-ia.  ("  On  tho  Anatomy  of  the  Breast." 
London,  1840.) 

Tho  iuprrjlcial  fascia  of  the  arm  ia  most  diatin<;t  Opposite  the  bond  of  the 
elbow,  whore  the  superficial  veins  contained  within  its  laniiuie  are  numerous 
and  large.  In  the  palm  of  the  hand,  on  the  coutr.-uy,  the  subcutoneouB 
tissue  forma  a  firm  connecting  modiam  between  tho  skin  and  a  strong' 
aponeurosis  named  the  palmar  fascia  :  it  consists  of  a.  network  of  fibres 
passing  between  those  two  structures,  dividing  tho  subcutaneous  fat  into 
small  gmnules,  so  ns  to  prerent  the  skin  from  shifting  to  any  considerable 
extent. 

Of  tho  deep  fiucia  the  following  parts  require  special  notice.      Tho  eoaicf 
eoracoid  memhrane  is  a  distinct  layer  of  firm  fascia  whoBo  strongest  fibres, 
distinguished   sometimes  as   the  coilo-coeacmd   tigament,    extend   from   tbe 
coracoid  process   to  the  first  rib  at  the  origin  of  the  subclaviua  muscle,  I 
which  conceals  that  muscle  from  view.     Superiorly  it  is  attached  to 
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clavicle  ;  mforiorly  it  is  u&iTowed  liko  a  fuunol,  a^iid  becomes  tbintier  aa  U 
deBcenda  upon  tlie  Hurfnce  of  tho  a^illaiy  veasoU,  formiag  the  ojiteritn-  put 
of  the  slieiLth  of  tfaosa  vosaels,  wKilo  tho  posterior  part  is  formed  b^  a  deep 
proceaa  of  tho  cervical  fascia. 

The  lixillunj  fasria  is  a  strong  membrane  stretched  across  the  axiUt,  uu} 
BO  disposed  as  to  niaintaiii  the  skin  in  position  across  tliat  hollow.  Beneatli 
the  pectorolis  major  muscle  is  a  layer  of  fascia  attached  to  tho  chest  in  front 
of  the  costo-coracoid  membrane  :  it  divides  into  two  layers  to  itidoMi  tlM 
pectoralla  minor,  and  these  reuniting,  it  continues  to  pass  outnards,  formiog 
a.  strong  membrane  in  the  angle  between  the  poctoralis  minor  and  nbort  hetd 
of  the  biceps  musclo  ;  lower  down  it  is  joined  by  tho  superficial  investment 
of  the  poutoralis  major,  which  is  folded  round  the  miirgia  of  that  mnsclc,  auJ 
thus  strengthened,  it  slopes  outwards  and  backwards  to  the  inferior  border 
of  the  scapula,  whore  it  is  joined  b;  the  shcathH  of  the  latissimua  donj 
and  teres  major  muscles.  The  deepest  hollow  of  tho  axillarjr  fascia  is  fanned 
where  the  kyer  from  the  surface  of  the  pectoralis  major  joins  that  bam  tba 
peotoralis  minor  ;  and  hi  that  part  especially  it  is  perforated  by  numeroai 
lymphatics.  At  the  angle  occupied  by  the  Jarge  vessels  and  nerves  of  Uic 
limb,  it  is  continuous  with  the  sheath  of  the  vessels  and  with  the  apoDM- 
rosis  of  the  arm.  The  density  of  this  fascia  offers  a  coasiderable  obstacle  to 
the  progress  outwards  of  axillary  abscesses. 

The  aponeiiTOaif  of  the  upper  livih  is  a  strong  sheath  which  binds  together 
all  tho  muscles  of  the  arm  and  forearm.  A  strong  and  somewhat  iwlittii 
portion,  hound  down  to  the  vertebral  and  axillary  margins  and  to  the  lover 
border  of  the  spine  of  the  scapula,  covers  the  infraspinatua  and  teres  miDor 
muscles  as  far  as  they  arc  left  uncovered  by  the  deltoid  muscle.  On  reaching 
tho  posterior  border  of  the  deltoid  muscle,  this  apoueuroBJa  divides  into  two 
layers,  of  which  tho  deeper  is  continued  beneath  lie  deltoid  to  tho  shoulder- 
joint,  and  the  more  superficial  forms  a  thia  aponeurosis  covering  of  thai 
muscle,  becoming  more  and  more  slender  as  it  passes  forwards. 

The  apunciiroiis  of  the  aii»  is  composed  chieSy  of  transverse  fibres,  beU 
together  by  others  having  an  oblique  or  longitudinal  direction  ;  it  is  thin  over 
tho  biceps  muscle,  stronger  where  it  covers  the  triceps,  and  particulaHv 
dense  as  it  approaches  tho  outer  and  inner  condyloid  eminences  ot  ilk* 
humerus.  It  is  pierced  on  the  inner  aide  of  the  limb  by  tho  basilic  vein, 
at  Kome  distance  below  the  axilla.  It  is  attached  to  tho  shaft  and  condytoil 
eminences  of  the  humerus  by  tho  two  processes  next  to  be  described. 

The  erternal  and  internal  infermnsctdar  si:])ta  are  Iwo  fibrous  parttttDiM 
which  bind  the  aponeurosis  of  the  arm  to  the  humerus,  and  with  which  tLi 
neighbouring  muscles  of  tho  arm  are  intimately  connected.  Tho  i.-xtenuU  intct^ 
muacuhir  septum  extends  upwards  from  the  outer  condyloid  eminuACo  aleof 
the  outer  Uteral  ridge  to  the  iusertion  of  tho  deltoid,  from  which  it  t«c«iv« 
toudinoun  Rbrea  It  is  pierced  from  behind  forwards  by  the  iuubcuIo^i«i^ 
nerve  and  superior  profunda  artery.  The  intunial  septum,  lunch  strongs, 
eitenila  along  the  ridge  from  tho  inner  condyloid  emineuco  to  the  iaaeitMB 
of  the  coraco- brachial  is  muBclo.  It  is  traversed  from  before  biickwuila  br  lb 
ulnar  nerve  and  by  the  inferior  profunda  and  anastomotic  nrtoriosi. 

At  tho  bend  of  the  olbow  the  .iponeurosU  is  closely  connoctvd  with  lb 
perioBtcnm  covering  the  condyloid  eminences  of  the  huuierua  tmd  ttta  ^ 
cranon  process  of  the  ulna  ;  and  it  is  strengthened  by  tendinous  fibm  ihI 
from  the  triceps  and  biceps  muscles. 

The  apontnrosisofthe/orcnrni,  like  that  of  tho  arm,  is  comxKwecl  prinebMl^ 
of  circular  fibres,  Btrengthoncd,  however,  by  longitudinal  and  obliqan  fifart 
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dcscendiiig  from  the  conilyloid  einiiieiicea  of  the  humerus,  From  the  ole- 
cranon, and  from  the  sujierficial  inEertion  of  tho  bicepa  muscle,  tt  is 
n,tf  ached  along  tho  Huhcutaneous  margin,  of  tho  ulna,  and  may  be  conveniently 
divided  into  an  anterior  and  posterior  part. 

Tho  antei-ior  jxtrt  of  tho  aponeurosis  of  the  forearm  ie  muck  weaker  than 
the  membrane  on  tho  posterior  ajapect  of  tho  limb.  It  is  continued  below 
into  tho  anterior  annular  ligament.  In  the  hollow  immediately  below  the 
bend  of  the  elbow,  it  presoiifa  a  Gmall  oval  aperture  for  the  tranismissioii  of 
a  abort  communicating  branch  between  the  superficial  and  tho  deep  veina  of 
the  forearm.  It  increases  in  density  towards  the  band  ;  and  a  libtlc  above 
the  wrist  affords  a  shoatb  to  the  toudon  of  the  long  palmar  muscle,  which 
passes  over  the  annular  ligament  to  bo  iuaertod  into  the  narrow  end  of  tho 
palmar  fascia.  Several  white  lines  seen  on  tho  surface  of  tho  fascia  mark 
the  positions  of  the  septa  betwoen  the  origins  of  tho  muscles  descending 
from  the  inner  condyloid  eminence,  which  are  continuous  with  it.  Between 
the  Buporficiiil  and  the  deep  flexor  muscles,  another  layer  of  fascia  is  stretched 
from  side  to  side  ;  it  is  stronger  below  than  above,  where  it  generally 
consists  of  little  more  than  thin  connective  tissue. 

Tlio  anterior  annular  ligament  of  tho  carpus,  previously  doseribod  at 
p.  144,  is  cuntinnoua  at  its  upper  margin  with  tho  fascia  of  the  forearm, 
aud  receives  some  fibres  from  the  tendon  of  the  ^exor  carpi  ulnaris  :  the 
lower  margin  is  conuected  with  a  deep  part  of  tbo  palmar  fascia,  and  gives 
origin  in  part  to  most  of  tho  short  muscles  of  the  thumb  and  little  finger. 
This  structure  may  lie  considered  in  some  measure  as  a  developed  portion  of 
the  fascia  of  the  wrist,  and  also  as  a  ligament. 

The  posterior  porlton  of  the  apoueurosia  of  the  forearm,  much  thicker  than 
the  anterior,  is  intimately  connected  with  the  strong  septa  between  the 
several  superficial  muscles,  and  sends  off  transversely  a  thin  membrane  to 
sepamte  the  superficial  from  the  deeper  group  of  muscles.  Approaching  the 
buck  of  the  wrist,  tbo  transverse  fibres  increase  in  number  and  strength,  and 
these  being  stretched  from  the  outer  margin  of  the  radius  on  one  side,  to 
the  cuneiform  and  pisiform  bones  and  the  palmar  fascia  on  the  other, 
constitute  the  posterior  aimular  tigamtTtt  of  the  carpus  (see  p,  144).  This 
structure  is  attached  not  only  to  the  points  now  indicated,  but  is  likewise 
connected  to  the  severid  longitmlinal  ridgos  oa  tho  posterior  surface  of  tbo 
radios,  and  thus  converts  the  intermediate  grooves  into  fibre-osseous  canals 
to  lodge  tho  tendons  of  tho  o^itensor  muscles.  Tliero  are  six  separate  Bf>,ices 
so  enclosed,  and  each  is  lined  by  a  dlstinot  synovial  sac.  Tho  outermost  space 
corresponds  with  the  groove  on  the  outer  side  of  the  radius,  oud  gives 
pissage  to  the  exteusoros  ossis  metacarpi  and  primi  intamodii  poUicis  ;  tho 
next  three,  placed  on  tho  back  of  the  radius,  givo  passnj^o  respectively  to 
tho  two  radial  carpal  extensors,  the  extensor  secundi  iuteruodii  poliicis  and 
the  commun  extensor  of  tlio  fingers,  with  the  oitcusor  indicia  accompaiiyiug 
it  ;  between  the  radius  and  ulna  is  the  compartment  for  tho  extensor  minimi 
digiti,  aud  resting  in  the  groove  ou  the  back  of  tbo  nlua  is  that  for  the 
extensor  carpi  uliiaria. 

On  the  back  of  Ihf  hantl  there  is  only  a  thin  layer  of  fascia  prolonged  from 
tho  posterior  annular  ligament  over  tho  extensor  tendons,  and  separating 
thorn  from  the  superficial  voins  and  nerves.  Bouoath  this  are  special  fibrous 
membranes  stretched  over  the  interoasei  musotos. 

On  the  pulm  of  the  hitnd  ia  the  palmar  fadeia,  a  strong  aponenroais, 
consisting  of  a  cuiitral  and  two  Literal  portiona.  The  lateral  p:irts  are  very 
thin  ;  thef  afford  a  delicate  but  firm  covering  to  the  muscles  of  tho  thumb 
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and  littlH  finger  TeBpecthdlj.  The  oentrol  portion  is  one  of  the  strongeet 
£ascue  of  thu  body.  OccnpTiiig  the  interval  between  the  thenar  and 
hj^Mthennr  eminences  and  expanding  lonards  the  fingers,  it  has  n  nomawhnt 
triiuigiilnr  or  fan-like  form.  The  narrow  end  of  the  f^gcin,  tliioker  than  any 
other  part,  and  composed  of  close  pdTallcI  flhreB,  is  conncoted  by  it?  deep 
Eiir&cQ  with  the  anterior  annular  ligament,  and  is  contiuuoua  superiorly 
with  tile  teiidcn  of  the  palmaris  lonjpis,  ivhon  that  iniisclo  is  present  ;  the 
brooder  portion,  bcconiiufi  thinner  and  llntter  us  il  odvanoos  towards  the 
fingers,  has  a  much  more  irregular  and  interlaced  texture,  and  ndhcres 
more  cloaely  to  the  skin  of  the  pahn.  Keor  the  lower  part  of  the  palm  it 
separates  into  four  processo'',  each  of  which  again  subdivides  into  two  sllp.i 
next  the  root  of  a  corroriponding  £uger  ;  and  the  bundlea  of  fibres  thas 
separated,  dipping  one  on  each  side  of  the  flexor  tendons  belonging  to  the 
finger,  are  attached  to  the  margius  of  the  metacarpal  bone  and  to  the  trnna- 
Terse  ligament  which  binds  the  metacarpal  bones  to  each  other.  From  the 
centra  of  each  procesa  longitudinal  fibres  ure  continued  to  the  skin  as  far 
forward  as  the  root  of  the  finger.  Those  digitol  procesaea  of  the  palmar 
fascia  ore  held  together  by  irregular  transverse  fibres,  which  lie  immediately 
under  the  skin,  and  eerve  to  give  great  additional  strength  at  tlie  points  of 
divergence. 


MUSCLES  OF  THE  TRUNK, 

The  muscles  passing  between  the  trunk  and  the  upper  limb  having  been 
already  described,  those  which  belong  exclusively  to  the  trunk  itself  will  now 
be  treated  of  under  the  three  divisions  of,  1.  DoTsnl  muscles,  extending 
throughout  the  whole  length  ;  2.  Thoracic  tnuBcles,  including  tha 
dijtphragm  ;  and  3.   Abdouiinal  and  Perineal  muscles. 

DofisAL  Muscles  of  the  Trukk  (Muscles  of  tse  Baoe). 

The  mascles  to  be  described  nndcr  the  above  head,  token  as  a  whole, 
oeonpy  more  or  loss  deeply  the  hollow  between  the  entiro  middle  line  of  the 
vertebral  spines  and  the  prominences  formed  towards  the  sides  by  the 
mastoid  processes,  the  transverse  cervical  processes,  the  moat  projecting 
parts  of  the  ribs,  and  the  crest  of  the  ilium,  and  they  extend  from  the  superior 
curved  lino  of  tlie  occipital  bone  to  the  lower  part  of  the  sacrum.  Soroo 
tonsiat  of  comparatively  limited  portions  of  muscular  subBtauce,  and  occupy 
only  certain  part*  of  the  eiteniiive  region  now  referred  to  ;  others  extend 
cither  continuously  or  by  the  serial  repetition  of  similar  faBciculi,  through- 
out the  greater  part  of  it.  These  muscles,  together  with  those  in  the  some 
region  which  belong  more  properly  to  the  upper  Umb,  have  been  frequently 
described  as  constituting  six  successive  layers  ;  but  the  limits  of  seveml  of 
these  layers  do  not  present  very  marked  natural  planes  of  separation,  and 
it  will  be  sufficient  for  the  purpose  of  description  to  arrange  those  which 
fall  properly  within  the  present  section,  according  to  the  main  eb'amcteristlcs 
of  their  form  and  position,  into  tho  following  groups  ;  viz.,  <i,  the  posterior 
sorrati  muscles  ;  b,  the  splonins  and  long  erectors  of  the  spino  ;  e,  tbo 
oomplexus  and  transvorso-spi Doles ;  d,  the  interspinoles  and  intertr-ins- 
versales  ;  r,  the  short  cranio- vertebral  muscles.  Of  these  muBclea  those 
included  in  the  first  two  groups  may  bo  considered  as  having  tbotr  fibres 
pa.'wiog  outwards  from  the  middle  ;  those  in  tho  third  group  as  having 
their  fibres  poBsing  inwards ;  those  of  the  fourth  group  as  having  their  fibres 
1  a  Dearly  vertical  dicection  ;  and  those  of  tiie  fifth  group  confined 
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to  the  upper  part  of  tlie  vertebnl  oolnmn  and  to  tlio  Lead,  may  be  looked 
upon  na  combining  Borae  oiiunples  of  the  other*. 

SEiiitiTi  MrscLEs. — The  lenutui  posticiu  superior  is  a  thin  flut  muscle, 
which  arisoB  from  the  lower  part  of  tho  ligioicntum  nuchic  and  from  the 
spines  of  tho  laat  corrica!  nnd  two  or  three  upper  doraal  vertobrio  by  a  flat 
tendon  inclining  downwnrda  anri  outwards,  and  forming  about  a  third  of  the 
length  of .  the .  muBcle  ;  it  is  iuserted  hy  four  fleahy  dEgitations  into  the 
eecoud,  third,  fourth,  and  fifth  rihs,  a.  little  beyond  their  angles.  It  is 
directed  obliquely  downwards  and  outwards,  resting  on  the  deep  muscles 
nnd  the  angles  of  the  ribs.  The  muscle  is  covi^reil,  oicepting  at  its  Huporior 
border,  by  the  rhomboid  and  levator  angoli  scapuhe  musolea. 

The  ifiratiia  posticui  inferior,  broader  and  stronger  than  tho  preceding 
muscle,  posses  outwards  and  upwards  to  tho  four  lowest  ribs  ;  it  arises, 
by  a  this  aponeurotic  membraue,  which  forms  part  of  tho  posterior  layer  of 
the  lumbar  aponeurosis,  from  the  spinous  processes  and  iuterspinoua  liga- 
ments of  the  two  last  dorsnl  and  two  or  throe  upper  lumbar  vortebraa. 
Tho  outer  part  of  the  muaclo  forms  a  di^hy  lamella  inserted  by  four  digita- 
tions  into  the  lower  border  of  tho  last  four  ribs.  The  uppermost  of  those 
digitations  is  very  broad,  and  covers  in  port  the  second  ;  tho  last,  varying 
in  size  with  tho  length  of  the  twolfch  rib,  is  entirely  concealed  by  tho  rest 
of  the  muscle.  The  serratus  inferior  is  coverad  by  the  latissimus  dorsi,  and 
its  aponeurotic  part  is  flrmly  united  for  some  distance  with  the  tendon  of 
that  muscle. 
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Fig.  ISO.— Donsii.  Mtrs- 
cira  0?  THS  TJma 
Pirn  ofiniTaoKR.  i 

I,  first ;  VI,  siith  dur- 
sal  Terlebra  ;  1 ,  uptici  pirt 
ol  Ibe  eoiD{>leiuB  major 
muscle;  2,  Biilenins  capi- 
Lii ;  3,  3',  sj>leniua  colli ; 
4,  MrratiB  pnslioiit  eupc- 
rior;  5,  upiwr  pari  Af  the 
laogiBUEnna  ilarai ;  it\  the 
some  conlinneil  up  an  llie 
left  Bide  into  iholriuavcr- 
saliiiwnicis;  6',  E",  onlho 
right  iide  Iho  traiisvenM- 
lis  cerridia  Bprcod  out 
frotn  ilH  AttiK^h  iri^utB  ;  6, 
Dp[)cr  itiM'rLlonB  of  the 
saora'lumtfEilis  aud  accos- 
BoHun  i  6'  th«  fiume  con- 
tluncd  up  on  the  left  udo 
into  tlia  aaoenilGUB  ccr- 
Ticia ;  fi",  upper,  0",  iDwer 
end  of  the  usccudens  acr- 
Tids  of  tho  right  siile 
spreori  out  from  its  Attach^ 
liienti;  7,  tmHll  part  of 
the  ipiualis  dorai  ;  8, 
right  lovalar  anguli  bu- 
pube,  diFiecled  out  from 
its  altachnientH  ;  8',  on 
the  left  aide,   tho   upper 

part  of  lbs  Icvnlor  aea-  „,     -    .         .  i. 

pulic,  shown  in  ita  relation  to  the  iplauiitt  eolli ;  S,  IhrM  ot  tho 
on  the  right  Bide. 
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AoTiOKS. — Tbe  scmilus  poaticm  superior  ctevaUn  tha  upper  ribs,  and  U  thercrore  to 
be  regarded  an  a,  muscle  of  inspiraltoa.  Tiia  scmLlua  inferior  scls  lUrecUy  m  s 
depressor  of  llic  lower  rilia,  and  may  aid  cither  in  eipiratkn  or  inapiralioa ;  vo 
DKpiraLion  br  acting  in  conci^rt  vith  the  muBclca  wbich  dcpreaa  Ihc  bigber  ribs;  ia 
iDHpiralion  by  fixing  tbe  lower  ribs  and  g:iting  firmtiess  to  the  origin  of  the 
diapUmgm. 

Splknics. — The  tplmiiu  muscle  U  bo  namoJ  from  its  haying  the  form  of 
a  strap,  which  binds  down  tho  parts  lying  under  it.  It  ia  attached  superiorly 
in  part  to  the  ccrrical  fortebrte,  ia  part  to  the  skull,  aad  is  described  ac- 
cordingly under  tiro  namoa. 

a.  Tho  aiihnius  colli  b  attached  inferiorly  to  the  spiuouB  proceseea  of  the 
third,  fourtb,  fifth,  aud  aixth  dorsal  Tortebrie,  and  Euperiorly  along  with  the 
slips  of  the  leraior  niiguli  acnpulte  to  the  transTerse  pioeeBBea  of  the  first  ttro 
or  three  cerrical  vBrtobr.-e. 

li.  The  siiUiiiui  cufiitis,  broader  and  thicker  lb:ui  the  preceding,  arises 
from  the  spines  of  the  sevonth  cervical  and  two  uppc^r  dorsal  vertebne,  aod 
from  the  ligamontum  nuchie  as  high  as  the  third  cervical  vertebra.  It  is 
inserted  into  the  lower  nnd  back  part  of  the  mastoid  process,  and  into  tho 
outer  part  of  the  superior  cuTTod  lino  of  the  occipital  bono. 

The  tplenina  is  covered  by  the  trapciios,  the  rhomboid,  and  tho  Rerratmi  poslitu* 
inpcrior ;  and  on  the  cranium  by  the  aterDo-maiitoid.  U  conceali^,  in  part,  the 
comploiuB  and  Irachclo-iaaatoid. 

EttECToa  Spd;^ — Tho  mdor  npinrr  may  either  be  rogaidod  on  one  largo 
composite  muacle,  or  as  consisting  of  seven  distinct  muscles.  Viewed  as 
one  muscle  it  may  bo  conveniently  considered  as  formed  of  three  column?, 
of  which  the  inner,  or  that  neit  the  spine,  ia  comparatively  slender  ;  the 
outer  and  inner  columns  of  the  romruning  thicker  mass  consiiit  each  of  a 
large  lower  muscle  and  of  two  succetiHive  slender  continuatioiis  in  on  upward 
'  direction  ;  nail  to  all  these  aevon  portions,  or  muscles,  distinct  uatncs  hme 
been  given. 

The  erector  sptmc  takes  origin  inferiorly  as  a  oommon  mass,  tho  ouf«r 
part  of  which  is  muscular,  while  the  inner  and  larger  part  is  tendiuotiB. 
Tlie  muscular  portion  arises  from  the  posterior  fifth  of  the  crest  of  tho  ilium ; 
the  teudinous  portion  arises  from  the  back  part  of  the  ilium,  the  lower  and 
back  pait  of  the  sacrum,  and  tho  sacral  and  lumbar  spines ;  it  is  iasepa.rably 
imited  below  with  the  lumbar  aponouroBiB,  and  is  prolonged  upwards  on 
the  Burface  of  tho  muscular  part,  concealing  tho  multifidua  spince.  The 
division  of  the  larger  part  into  an  external  aud  internal  column  takes  place 
below  the  level  of  tho  last  rib. 

a.  The  i(io-i^oi(niis  (Tbeile)  or  iacro'lutnbaUe,  tho  main  muacle  of  the  outer 
column,  is  fleshy  inferiorly,  springing  from  that  part  of  the  common  origin 
whiuh  procoed.t  from  tho  crest  of  tho  ilium  ;  it  ends  ia  a  series  of  tendons 
which  incline  slightly  outwards,  aud  are  inserted  one  iuto  each  of  tho  six  or 
seven  lowest  ribs  at  thoir  angles. 

b.  The  mvncuhui  acMamiTlns  ad  ilio-eostalttn  (ad  icuro-tumhuhm)  is  a  oon- 
I  tinnatiou  of  the  preceding  munclo.      It  arises  by  flat  tendons  from  tho  upper 

margins  of  the  lower  six  or  eight  ribs,  internal  to  the  tendons  of  the  ilia- 
costalis,  and  ends  superiorly  by  contiuuiug  the  series  of  those  tendons  to  tho 
upper  ribs. 

a  The  arvicalis  asccndcM  conabls  of  slips  in  serial  continimtion  with 
I  of  the  muBOulus  ftoccBsorius,  taking  origin  from  four  or  five  of  the 
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higtiMt  ribs,  and  inserted  into  the  tmoBverse  procesBes  of  three  oenrical 
vertebrra,  nsuallf  the  fourth,  fifth,  and  Hizth,  Ita  inaertiona  are  iutunntel; 
connected  with  those  of  tLe  trauBVeriaUa  oervicia. 

d.  The  luji^it^m'is  lioni,  the  main  muscle  of  the  inner  column  of  the 
erector  spioie,  is  both  larger  mid  longer  than  the  ilio-coBtulis,  itn  original 
Gbres  posaang  &a  high  as  the  fint  dorsal  vertebra.  Internally  it  is  closely 
connected  oa  the  surface  with  the  spinatia  dorsi,  from  the  lower  part  of 
which  it  genemlly  receives  oue  or  mom  tendinous  alips.  When  those  Blips, 
aud  the  tendons  of  origia  from  the  lumbar  spines  ore  cut  through,  the  inner 
surfuco  of  the  muscle  con  be  brought  intu  view.  The  longissimus  doni 
presents  two  series  of  inscrtiona.  The  inner  row  of  insertions  is  a  series  of 
rouuded  tendons  attached  to  the  inferior  tubercles  of  all  the  transverse  pro- 
cesses of  the  dorsal,  and  the  aocassoiy  prooeeiaes  of  the  Inmbar  vertebrm. 
The  outer  insertions  form  in  the  dorsal  region  a  eeries  of  fh'n  procei^Eea 
attached  to  the  nine  or  ton  lowest  ribs,  sometimea  more  or  fewer,  and  in 
the  lumbar  region  are  attached  by  flesliy  abpa  to  the  whole  len^^h  of  the 
tnuiarerse  processes,  and  beyond  these  to  the  lumbar  fascia  arising  from 
them. 

e.  The  IroTUTieraalU  terricij  prolongs  upwards  the  column  of  fibres  of  the 
longissimus  dontL  It  arises  frum  the  internal  tnbcrclen  of  the  transverse 
processes  of  the  four  or  live  highest  dorsal  vertebne,  and  occasionally  the 
last  cervical,  and  is  inserted  into  the  transverse  proce&saa  of  five  cervical 
vertebne  from  the  second  to  the  silth  inclualve.  It  always  receives  a  sUp 
of  the  original  fibres  of  the  longissimus  doi^L 

/.  The  trarlulo-maitfi'i  muscle,  vhich  may  be  regarded  as  the  con- 
tinuation of  the  longiHsimus  dorai  to  the  head,  ariaes  in  close  connection 
with  the  transveraalia  cervids  from  the  upper  dorsal  transverse  processes, 
and  also  from  behind  the  articular  procossea  of  the  three  or  four  lowest  cervical 
vertebne,  and  forming  a  thin  flat  muscle,  passea  to  be  inserted  into  the  paa< 
terior  margin  of  the  mastoid  process,  under  cover  of  the  oplentus  and 
stemo-mostoid  musclea.  It  is  the  only  muaole  which  lies  between  the 
Bp)eoius  and  complexus,  an  d  the  only  portion  of  the  erector-spinn^  concealed 
l^  the  former, 

g.  The  ipijialis  dorai  is  a  long  imrmw  muscle  placed  at  the  inner  side  of 
the  longissimus  dorsi,  and  closely  connected  with  it.  It  arises  by  numerous 
tendons  from  the  spines  of  the  first  two  lumbar,  and  the  two  lowest  dorsal 
vertebne,  and  is  inserted  into  from  four  to  eight  of  the  higher  dorsal  apines. 
It  adheres  closely  to  the  semispinalis  muscle  upon  whieb  it  lies. 

AwtOBS.— The  splenii  and  Irachelo-masloid  musclea  of  both  sides  acting  together 
draw  bsckwords  the  head  and  upper  cerviutl  VErtebiw  :  when  ihe  muscles  or  one  side 
oqIj  act  the  eiteusioa  is  accompanied  hy  lateral  Bciion  and  rotatiou,  especially  of  the 
bead  on  the  axis. 

The  grcnier  psrl  of  the  erector  muscles  oF  the  spice,  when  tlio*e  of  liotli  sides  are  in 
action,  Iwnda  backwards  the  vertebral  column  auil  trunk;  and  tiicBC  musclcts  eo- 
opcralc  pawcrTully  in  almoat  every  great  mnacular  effort  o{  the  body  or  limba.  It  is 
the  power  of  those  mue<:1es  to  straighten  the  back  From  the  beut  coudltion,  of  which  a 
meiuurt  is  obtained  bj  the  musi'iilar  dynamometer;  the  amount  of  tlils  varies  in 
adults  of  medium  strength  from  3U0  Iba.  to  iOO  lbs.  liy  the  action  of  iho  erector 
muscles  of  one  side  a  certain  amoonl  of  lateral  Scxion  and  of  rolatiun,  whii^h  U 
greatest  in  the  chest,  accompanies  the  ciicnaion.  These  mnselci  also,  bj  their  costal 
attachmenla.  if  the  spine  be  hiLod.  depress  the  ribs,  and  thux  as^iijt  in  expiration  ;  but 
it  is  likewise  conceivable  that  the  cervicalis  sscendeuE  and  museulus  acceaaoriua,  iv 
■cting  from  fixed  pointa  above,  may  have  the  eOecl  of  elevating  the  riba 
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Pig.  Ifll.— Tiiw  01"   in« 

DKtr  MDS0LB9  or  THB 
£jlOE,  DKHIOHIIl  Ti) 

gBOW  SOHXWIIAT  DU- 
ailjLMJUtllUI.LT      iau> 

ATTAOBJinm  TO  turn 
TertibnjU.  OoLrak  Am 
Ribs.     1 

On  the  left  aide  the  nve- 

nl  juirUaf  Lhticrectorafpinie 
are  nearl;  in  their  Dftlanl 
potitiod,    with   the   excep- 
tion or  Ite  ipinalia  doni. 
which  ii  dnva  out  btenlly 
from  the  spineg  of  the  *er- 
lebnc  ;    on    the   right  aid* 
the  BpinftliE  dorai  hta  htea 
entircl;  rnnOTed,  Uie  ilio- 
ooBtalifl  drawn  to  the  outer 
side   go   an   to   eipoee    its 
ncoaaorj  diubcIf,   nnd  the 
loaginmna  rciDOv-edeiGef  t- 
in^  nnall  pnrliuDB    &t   it« 
imcrtioBs.     i^nporiurtf   on 
the  left  tide,  the  tmchelo- 
Tuantoid      and     eoiupluiu 
DJUJOT    are   left   aearij    in 
their      natural     poaitiona, 
ithile  on  the  right  aide,  the 
trachelo-mastoid    hai  been 
entirely  remnTed,  and  the 
eomplexDS  major,  separated 
frsm    its   occipital    attach- 
ment)  has  been  spread  ovt 
to  the  aids  ao  as  to  itretch 
iU  vertebra]    attacbBtOQta. 
o,   Dcclpital  protabuwiea ; 
b,  mnatnid  piDDoa  ;  e,  bifid 
spiaous  pmcera  of  tlie  aii* 
Tertebra  \    1,  apinoos    prv- 
ceu  of  the  fint  daraal  TSf 
letirs  nod    Eml    rib  -,    VI, 
aixth  dur&nT  sjiiot  aod  trana- 
Terse  process  and  aixth  rib; 
XII,  twelfth  doraa.!     spine 
aadtvelfth  rib.  Od  the  left 
aide  of  the  6gnre,  1,  ooin- 
plexqa  major    muscle ;    2, 
traolielo'mBEloid ;  3,  Sfrra- 
tiu  poaticna   anperior,    d^ 
Uohed  flora   tlie  Tertftml 
oolamn  and  drawa  upwurdi 
from   the    ribs  ;  4,   4,    th* 
slip*  of  attachment  of  Iba 
Mrmtua  poitieiu  inferior  (o 
the  fonr  lover  riba  ;  5,  thne 
elipa  of  origin  ot  the  latia- 
aimuH  dorai  from  the  lower 
riba  ;  5',  iliac  origin  of  lh» 
Eame  mascle  ;^+,  common 
origin  cf  the  longJadniDi 
dorai       and        ilio-eoataUa 
from    the   itinm    and    aM- 
mm,  kc  -,  6.  upper  part  of 
the  longiuimOB  dor^  ;  t'. 
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ti'onsrersiktiB  comcis  cD^itluuoJ  up  tram  llis  loaijiEsluius ;  7.  itio-'mlAlIs  (Eocru- 
liiinbatis),  ilrawD  sligbll/  iownrda  to  ebovt  tLc  ftlipa  of  iiiBortiua  iuta  the  luiulisr, 
liueU  uud  tie  Tirioua  riba ;  inside  tbe  coaUil  inBortbiii  aro  eten  Vhp  origins  of  tlm, 
acouKiriaB  ;  7',  tba  oaocnJena  cecriciscDDtinuFd  upwiTiIa  from  Ihe  iKC«s9ariiu;  S,  eplnallB' 
dorai.  i)a  the  rigbt  niJe  (i  matki,  in  llie  lumbar  regioo,  tlie  iDicrlions  of  Ihc  longiB-' 
umiu  dnrai  into  tbc  upper  fuur  tramviirse  ijrvoeaiei  (the  icMirtioa  iuto  the  occewory  pro- 
ceraeM  not  being  abau-n},  in  Ibe  dore.'U  region  Iha  narrowflr  Iflniloiu  of  inaertion  iuLo  (lie 
lower  t*ft  ot  (be  dorbdl  Iraajucrse  prooeaaes  (the  aii-lower  oiilj  are  repreienled)  ;  tj',  iLo 
•frie>  of  inwrtions  into  nine  rilis ;  7,  the  ilio-eQst»li»  drawn  oUtwardi ;  7',  plaeed  between 
tlic  lowest  coatal  ifuertien  of  the  ilio-co&b>rLj  nnd  tbo  lowoEt  ori^'iti  uf  tiie  aircuiurius  ; 
7°,  extension  of  tbe  i^emleus  cerrieie  frDm  tbe  ^fth  rib  towards  the  neck  :  D,  Q,  senii- 
fl|iinaliri  uulU ;  10,  10,  aemispinalia  domi ;  11^  11,  lower  dorsal  and  lumbar  partA  <ir^ 
the  Enultifidua  wpiaia,  whicli  appears  again  above  the  B^niiapinalia  eolli,  atK>VB  tbc  qfjp<-r 
1> ;  12,  plaeed  upon  tlie  eighth  rib,  leratorei  cMtarum,  long  and  abort ;  13, 'in  the  opper 
put  of  tbo  figure  |>oinls  bj  fnar  liuoa  to  lbs  rectus  capitii  poaticiK,  rectuB  inajor,' 
obliqnuB  superior  and  obliquua  iafcrior  lauMlea,  .    ■ 

CouFLExua  A.SD  TBASSTEEtso-3 FINALES. — Tbs  musclsg  of  tho  complicntoil' 
group  compriauig  tlic  romplcxixi,  sfmispvnalis,  'ind  nuiHifidiis  rpiiur,  prcscut 
tUo  feature  in  commou  of  asconding  with  no  inward  inoUnatii>u,  and  nro' 
Uius  diatinguialied  from  tliose  loat  (leschboJ.  The  most  superScial,  the' 
couplcxus,  uot  luULdly  Included  in  this  group,  but  obviously  re^mhliug  Iha 
others,  hoB  tho  longest  and  most  vortical  fibres,  but  ia  the  shortest  i»  a 
whole,  being  Uniilud  to  tho  upper  dorsal  nnd  the  cerricul  region  ;  the  musclu 
beneath  it,  the  Buuiiapinalis,  oocupiea  the  greater  part  of  both  the8o  regions  ; 
iriiile  the  multiSdus  spiiiiB,  extending  from  the  Bocniin  to  the  axis,  has  the 
ahortest  and  most  oblique  fibrua. 

Tho  compkxui  (romjiltxiin  majur)  nrisos  hy  t«iidiaoT«  points  &«m  thn 
trauaviirse  prooesseB  of  the  sevun  highest  doraal  iind  seventh  (^rvical  TcrtebrFs, 
aud  from  tho  articular  procosBoa  of  three  other  cervical  Tertobrra,  together 
with  the  capsular  ligament  uniting  them  ;  and  it  is  inserted  into  the  large 
internal  impression  between  tho  two  curved  lines  of  tho  occipital  bone.  It 
ia  narrower  above  than  below,  and  its  inner  margin  in  tho  neck  is  in  contact 
with  the  li^ameutum  uuchtc.  Above  the  middle  tbe  musdo  h  partly  crossed 
by  a  tendinous  intersection.  One  iii terra ptiug -tendon  in  x^rticuiar,  on  the 
innei-  aide,  is  so  constant  that  the  fibres  connected  with  it,  vIk.,  those  ascend- 
ing from  the  three  or  four  lowest  points  of  origin,  are  often  described  sepa- 
ratelj,  under  tho  iifuno  of  bieenUr  ccrvids ;  this  portion  of  the  niuaole  Ib 
also  frequently  coiiaectod  by  a  tendinous  slip  with  one  or  two  of  the  apinous 
pcocoBsefl  belonging  to  the  loat  cervical  or  first  dorBal  vertebra. 

The  complcius  muscle  is  eorcred  by  the  eplcniua,  except  at  its  lowoit  origin^)  from 
the  dorsal  vertebra)  and  nt  tho  ioWrnal  portion  of  its  npper  citremily !  the  trana- 
ver.°alis  cervicis  and  tmchcla-masloid  test  upnii  ila  Ecrlca  of  oflgins,  and  tbo  aetni- 
tplualia  colli,  Lhc  posterior  recti,  and  the  obliiui  capitis,  together  villi  the  deep 
cervical  ailcry,  are  conecnicd  by  it. 

The  stmiijrinalis  muscle  conttiiits  of  fibres  extending  from  transverse 
proccBBoa  to  Bpioes,  each  bundle  crossing  over  about  five  vertebra),  It 
arises  from  tho  internal  tubercles  of  the  trausyerae  processes  of  uunicroua 
dorsal  vertebrie,  usually  the  ten  highest,  and  is  iusoctod  into  spinofi  from 
the  lutia  to  tke  fourth  dorsal  vertebra  inolusive.  It  is  described  in  two 
parta ; — 

a.   Tho  Beinispiiid^is  colli  ia  tho  part  under  cover  of  the  oomplorua.      It 
arises  from  the  upper  five  or  six  dorsal  transverso  processes,  and  ia  insertr 
into  spines  of  cervical  vertebra)  from  tho  second  to  the  &fth  inclosire,  bta 
thickest  at  its  insertion  into  the  second  vertebra, 
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AoriosB.— The  eerratus  poatiiiua  supctior  ulevates  Ibe  upper  ribs,  md  ia  tbercture  U) 
bo  regarded  aa  a  miudQ  of  inaplralion.  The  scrralua  infiTioT  acts  tlirccilj  u  a 
dopressor  oE  the  lower  riba,  and  may  aid  cither  in  expiration  ot  inspiroUon ;  ia 
expinlion  byneting  in  conecrl  villi  Iho  muscles  vbich  depress  Ihe  higher  ribs;  in 
iDspiraiioQ  b/  fixing  the  loirar  riba  and  giving  finnneu  to  tbo  origin  of  the 
diapliragm. 


I 

I 


Splentuh. — Tba  splcnUu  muscle  Lb  so  nomoJ  from  its  having  the  form  of 
a  strap,  wliioH  binds  down  the  parts  lying  under  it.  It  is  attached  superiorly 
in  port  to  the  cervical  vcrtebrra,  in  part  to  tho  skull,  and  is  described  a«- 
oordinuly  under  two  names. 

a.  Tba  s[iUniiis  colli  h  attached  inferiorly  to  the  spinous  procesiees  of  the 
third,  fourth,  fifth,  and  sixth  dorsal  vertehrio,  and  superiorly  along  with  the 
slips  of  the  levator  augiili  scnpulse  to  the  traasverBa  processes  of  the  first  two 
or  tliroo  cervical  vertebrm. 

h.  The  s(p/eiiiii»  capitii,  broader  anrl  thicker  thoa  the  preceding,  aiisw 
from  the  spines  of  the  seventh  cervical  and  two  upper  dorsal  vertebrae,  and 
from  the  ligamentum  nuohw  as  high  as  the  third  cervical  vertebra.  It  is 
inserted  into  the  lower  and  back  pnrt  of  the  mastoid  process,  and  into  tha 
outer  part  of  the  superior  curved  line  of  the  occipital  bone. 

The  spUuius  in  coTcrod  by  the  trnpeziuB,  tbo  rhomboid,  and  the  serralan  pocticm 
superior  i  and  on  the  cranium  bj  the  Btemo-mastoid,  U  conccola,  in  part,  the 
comploxus  and  trncbelo-maBtoLd. 


I 
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Erector  Spin^. — The  rrtdor  sptmi  may  either  be  regarilod  as  one  Urge 
composite  muscle,  or  as  cousiitting  of  seven  distinct  muscles.  Viewed  u 
one  luuscla  it  may  bo  conveniently  considered  aa  formed  of  three  columtu, 
of  which  the  inner,  or  that  next  the  spine,  is  comparatively  slender  ;  tho 
outer  and  inner  columns  of  the  remaining  thicker  moss  consist  each  of  a 
largo  lower  muscle  and  of  two  successive  slender  continuations  in  on  upward 
direction  ;  and  to  all  these  seven  portions,  or  muscles,  diatinot  names  hav* 
been  given. 

Tho  erector  spinie  takes  origin  inferioily  as  a  common  mass,  the  outei 
part  of  which  is  muscular,  while  tho  inner  and  larger  port  is  tendiuoua. 
The  musculaj-  portion  arises  from  the  posterior  fifth  of  Uie  crest  of  tho  iliiun ; 
the  tenilinous  portion  arises  from  the  buck  \>aii  of  the  ilium,  the  lower  and 
back  part  of  the  sacrum,  and  the  sacral  and  lumbar  spines;  it  is  inseparably 
united  below  with  tho  lumbar  aponeuro^iif,  and  ia  prolonged  upwarda  on 
the  surface  of  tho  muscular  part,  couccaling  the  midtifidna  spinre.  Tho 
division  of  tho  larger  part  into  an  external  aud  internal  column  takes  place 
below  the  level  of  tho  last  rib, 

a.  Tho  iHo-coiLlu.lii  (Thcilo)  or  saeTO-luvAalls,  the  main  muscle  of  tho  oat«r 
column,  is  fleshy  uifcriorly,  springing  from  tliat  jiart  of  the  common  ori^n 
which  proceeds  from  tho  cu^t  of  the  ilium  ;  it  cuds  iu  a  series  of  tendons 
which  incline  slightly  outwards,  and  are  inserted  one  into  each  of  tho  six  or 
seven  lowest  ribs  at  their  angles. 

b.  The  tnuacuhu  arxtisiOTiiis  ad  illo-eoataXtTn  {ad  Bawo-lnmhaltnC)  is  a  eoB- 
tiniiatiou  of  the  preceding  mui!cle.  It  arisea  by  flat  tendons  from  tho  nppeir 
margins  of  tho  lower  sii  or  eight  ribs,  inttrnal  to  the  tendona  of  the  ilio- 
Qoat.-dis,  and  soils  superiorly  by  contiuuing  the  scries  of  those  tendons  to  Uie 
upper  ribs. 

e.  llie  ciTciculis  aiceiulctis  consists  of  shps  in  serial  continuation  with 
those  of  tho  musoulus  acccesorius,  taking  origin  from  four  or  five   of  tlie 
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highest  riba,  ud  inaorted  into  the  tnuwrow  prooMaea  of  three  oerrical 
vertebne,  nmidj  the  fboith,  fifth,  and  lixth.  Its  iosertioiu  are  intiiiutelf 
couoectad  vith  those  of  the  bwwrerMli*  oerWds. 

d.  The  Untgittimu*  dorri,  the  main  nrasole  of  the  inner  colnmn  of  the 
erector  spinte,  is  both  Urger  and  longer  than  the  ilio-costftli*,  its  original 
fibres  passing  as  hi(^  at  the  first  dorul  Tertebia.  Internally  it  is  closely 
connected  on  the  KirfiMe  with  the  s^nalis  doisi,  from  the  lower  part  of 
which  it  geueiallj  reoeiTM  one  or  more  tendinona  ilipa.  When  those  slips, 
and  the  tendons  of  origiii  frran  the  lumbar  q>ineB  are  cnt  throngh,  the  inner 
sor&co  of  the  moaole  can  be  Inoog^t  into  new.  The  lougissimns  doni 
preaenta  two  seriee  of  insrationB.  "Hie  iiuker  row  of  insertions  is  a  series  of 
ronnded  tendons  attached  to  the  inferior  tnbercln  of  all  the  transTene  pro- 
oeeaea  of  the  dorsal,  and  the  aocesaotj  piooesses  of  the  lumbar  vertebm. 
The  onter  insertions  fiirm  in  the  dorsal  re^on  a  series  of  thin  processea 
attached  to  the  nine  or  ten  lowest  ribs,  stnnetimee  more  or  fewer,  and  in 
the  lumbar  region  are  attached  bj  fleshj  slips  to  the  whole  length  of  the 
traniTene  {awcesses,  and  bejond  these  to  the  lumbar  &Boia  ariaing  Cram 
them. 

«.  The  Imnnenolu  etrvieit  prolongs  opwaids  the  colnmn  of  fibres  of  the 
longissimns  doni.  It  arises  &om  the  internal  tnberdea  of  the  tnnsverse 
proccMes  of  the  four  or  five  highest  doisal  vertebne,  and  occaaionallf  the 
last  cerricaJ,  and  is  inserted  into  the  transrerse  processes  of  five  cerrical 
vertebna  Inta  the  second  to  the  sixth  indnnveL  It  always  reoeiTes  a  sUp 
of  the  original  fibres  of  the  longiasimaa  dorn. 

^,  The  ^aehdo-mattoid  mnscle,  which  may  be  r^;arded  as  the  con- 
tinuation of  the  longissimns  doim  to  the  head,  arises  in  close  connection 
with  the  tianireTBaUs  cervicis  from  the  upper  donol  transrerse  proceses, 
and  also  from  behind  the  articular  proceseee  of  tbe  three  or  four  lowest  cerrical 
rertebne,  and  forming  a  thin  flat  muscle,  passes  to  be  inserted  into  the  poa- 
terior  nuug™  of  the  mastoid  process,  under  cover  of  the  spleniiu  and 
stemo-mastoid  muscles.  It  is  the  only  muscle  which  lies  between  the 
splenius  and  complexna,  and  the  only  portion  of  the  orector-spinM  concealed 
by  the  former. 

g.  The  ipiiudit  dorri  is  a  long  narrow  moscle  placed  at  the  inner  aide  of 
the  longiMimoa  doni,  and  closely  connected  with  iL  It  arises  by  numerous 
tendons  froDi  the  spines  of  the  first  two  lumbar,  and  the  two  lowest  doraal 
vertebne,  and  is  inserted  into  from  four  to  eight  of  the  higher  dorsal  spines. 
It  adheres  closely  to  the  semispinalis  muscle  upon  which  it  lies. 

Aonoss. — Ths  splenli  and  tracbelo-maskiid  mnsdes  of  both  sides  actUig  together 
dnir  backwards  tbi  head  and  upper  cervic*]  verlebne :  when  Ihe  muscles  of  one  side 
only  act  the  extenson  is  accompanied  by  Istenl  flexion  snd  rotation,  especially  of  the 
head  on  tbe  axia. 

The  gTMter  part  of  the  erector  mnsdes  ofthe  spine,  when  those  of  both  tides  sre  in 
action,  bends  backwards  the  vertebral  colamii  and  tmnk ;  sod  these  iiiiiKlea  eo- 
opeiale  powerfnlly  in  almost  eveiy  great  moscnlar  effort  of  the  body  or  limbs.  It  Is 
the  power  of  these  muscles  (o  stnigbten  tbe  back  from  the  bent  condition,  of  which  a 
measure  is  obtaioed  by  the  moscolar  dynamometer;  the  amonnl  of  this  varies  In 
adnlta  of  nedinm  strength  from  SOOIbs.  to  lOOlbs.  By  the  sction  of  ihe  erector 
mosdes  of  one  side  a  certain  smoont  of  lateral  flexion  and  of  rotation,  which  Is 
grestest  in  tbe  chest,  accompanies  the  extension.  These  miucle*  also,  by  their  costal 
attachmenls,  if  tbe  spine  be  fixed,  depras  the  ribs,  snd  thus  sssLsl  In  expiralloo  ;  bnt 
it  is  likewise  conceirsble  that  the  eervicalis  sseendeni  and  moscnlas  acMssorini,  in 
acting  bom  fixed  points  above,  may  have  the  effect  of  elevating  the  ribs. 


PORSAL  MUSCLES  OF  THE  TRUNK. 

thenco  obliquely  upwards  and  backwiwde,  increasing  aomewluit  as  it  asoeiulB, 
and  is  inserted  into  a  groove  Bituatcd  externally  to  Uiu  iuferior  curved  line 
of  tbo  oocipitol  bone. 

Tho  Iwo  oliUqac  miuGloe,  u-i(Ii  Ihc  roclns  niDjor,  form  tlie  tides  of  a  ematl  IrianguUr 
spate,  in  ILo  urea  of  whidi  the  poeWriur  primary  branch  of  the  suWocipilal  D«irc 
and  the  vert«b[Ql  arteiy  will  he  found. 

AoTioxB. — The  tnuureraa-Bpinaleg  mti«cli»,  inclading  the  compleims,  are  cscDimit 
citcDBQra  of  tlic  head  and  vertflbml  column ;  and  the  niaveinenl4  pfodaced  bf  tbein 
vary  according  lu  (lie  muncles  of  one  tide  or  both  are  in  action,  in  a  manner  ainular 
to  that  already  pointed  out  in  regard  to  Iho  erector  miucles. 

Tho  iiitcripinalcfl  and  inter Lransrer^alea  muscles  approiimate  the  Tcrtcbnc  beti>«va 
nliich  they  pass,  and  thus  may  net  as  citcnaoi?  and  lateral  flexDn  rcspeettvcly  gf  tbc 
portion  of  tho  Tertcbral  column  ia  nbich  (hey  are  eiluated. 

Of  the  four  musclea  last  deBcriliod,  two — the  rectus  minor  and  superior  oblique — 
act  principallj  by  drawing  tho  bead  hackworda,  tlial  being  the  chief  moremenl 
alloircd  between  the  atlas  and  occipital  bone  ;  >rhile  the  principal  aolioa  of  the  lectas 
pgaiicui  major  and  the  inferior  oblique,  when  mtiog  on  one  ude,  i*  to  rotate  the  allod 
and  ekuU  upon  tbc  axis. 

DuBSAL  ASD  LuUBAB  Fascia — Under  the  name  of  luirJ/ar  /iistia  or 
ajj'jneiiroiiii  it  hoa  been  customary  to  deacribe  three  laj-era  of  gtrong  libroua 
tubatonce  sheathing  tho  erector  apina:  and  quadratua  lumbomni  iiiu«:l««. 
The  deeper  parts  of  this  atruoture,  to  wliich  by  some  the  name  of  lumbar 
fasoiii  is  restricted,  will  be  deacribetl  along  with  tho  abdominal  muscles,  with 
whioli  they  are  chiofly  connected.  The  siiptrjicial  or  poderior  layer  ia  that 
through  which  tho  latisaimua  dorsi  and  serratus  poeticus  inferior  are  attached 
to  tho  Bpinoa  of  the  dorsal,  lumbar  nu  J  aaoral  vertabriB  and  to  the  crest  of 
the. ilium.  This  layer,  which  ia  of  coosidcrablo  strength,  eitcndfl  outM-Ards 
beyond  the  origin  of  the  latiaiiimMa  and  acrratus  iuferior,  and  being  closely 
united  with  the  middle  layer,  liinds  down  firmly  the  erectores  spiim 
niuitcles  :  it  ia  by  some  described  as  the  lower  part  of  tho  vertebral  apoueu- 
roaie,  with  which  it  is  continuous,  by  othitrB  it  has  been  uaoiod  the 
ttponouroaia  of  the  latiBaimua  dorsL 

The  TfrUl/ral  «jio?icuri«is,  strictly  so  nailed,  ia  eitnated  on  the  some  plau« 
BB  the  Ecrratus  posticus  inferior,  and  conaiats  of  a  thin  lamella  nhicb  eepa- 
rates  the  muscles  belonging  to  the  shoulder  and  aim  from  thosci  wlucli 
ei]p]Mrt  the  spine  and  head.  Ita  fibres  are  for  the  moit  part  trausvertc  ' 
some  however  are  lon[{itudiiial.  Above,  it  passes  i)enoath  tho  superior 
aerratua  ;  below,  it  ia  eonnected  with  t!io  tendons  of  tho  latisaimus  and 
inferior  aermtus  uubcIcb,  and  in  being  ntretohod  from  tho  spinous  proceasM 
outwards  across  the  vertebral  groove,  it  helps  to  enclose  the  angular  caool  in 
vhich  are  lodged  tho  long  extensor  muscles. 


MuwLES  OP  THE  TnoRkx. 

The  muscles  of  the  thoracic  wall  are  the  intor-ooBtales,  levutorca  ooBtaruin, 
subcostales  and  triaugiilaxia  stonii,  and  along  with  those  the  diaphragm  luti^r- 
veniiig  between  the  thorax  and  abdomen  may  conveniently  be  grouped. 

The  in(i.Tcoa(aJ  musclea  ctinsiat  of  two  thin  layers  of  obbquo  short  muscular 
fibres  filling  up  the  inttr- costal  spocea ;  these  layers  are  named  respoctively 
the  eitemal  and  internal  muscles. 

The  txttmal  intcrcotlal  niuscloH  are  formeil  of  muscular  fibres,  with  some 
}  tendinous   fibres  intermixed,  directed   obliquely  downwards  and    forwards 
<mo  rib  to   another.     Their  extent  for  tho  most  part  is  from  ths 
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tuberclos  of  tho  ribs  nearly  to  the  onter  end  of  the  cartilages ;  but 
in  tho  two  lowest  intervftls  they  TQAch  forwards  to  tho  ends  of  tho  spiioos. 
Tliia  tendinous  fibres  having  the  pnma  direction  as  the  eitemal  intarcoBtal 
musclea  aro  continued  forwards  between  the  costiil  c.irtilages  from  tho  points 
wharo  tho  nmaclos  cease  to  tho  sternum,  iind  tharo  cover  tho  internal 
iotercoatals, 

rig.  1S3 


Fig.  103.— TiEV  OF  ilTXBU,  01  TBI  MjDSLN  SoRSjlL  TlRTSBB^  lID  BlBS,   ta  BBOV 
tat   INTEHCI.I9T1I.   MCSCLES  (&ftvr  Cloquol).       ] 

Ai  rrom  the  sick  ;  B,  fruiii  lii^tilnd. 

IV,  Che  (burtli  ilorsu.1  TciULra  ;  Y,  V,  Iho  GFth  rill  aniHti  cartiU^o  ;  I,  1,  the  lirvatnrcj 
cnitanim  mnscles,  bIioiI  biiiI  loii); ;  2,  tlio  rxternal  inUn-DBlal  muaclcs  [n  tbc  npfict  of  llifl 
tn-o  iiiteroostsi  ipacea  lopiefit'nlcd  ;  3,  Ihc  iolemnl  inlercoatal  likjer  shown  in  tlio  luner 
of  the  IwD  iiucca  rfpresfDlcil  by  tli<i  remoiiil  of  t)je  cxti'mil  Ikjer,  and  aeen  in  A  in 
the  Tippfr  ipact.',  whrru  the  viLlfrnn]  layer  tcrnkinatT-B  m  froat :  the  defidcQcy  of  iLio 
iiiUrnsl  layer  uiwarJa  the  vertebral  coluion  is  ehown  in  B, 

'  The   internal  hilcTCOital  muBcleB,   placed    deeper  than  tho   preceiling, 

are  attached  to  tho  inner  mai^a  of  the  ribs  and  their  cnrtiliigpg.  Com- 
moncing  at  the  anterior  cxtrt-iiiitios  of  tho  cartilngea  of  tho  lilia,  thoy  extend 
na  fnr  back  as  a  jKiint  within  tho  atiglea  of  those  bours.  The  fihros  incline 
downwards  and  bacfcwarda,    croafing   those    of   the    citoriinl    iiitercoatab  ; 

I        thejr  ore,  however,  somewhat  shorter  and  less  oblique  in  their  direction. 

The  Inlemo.1  are  separated  from  tlie  rxtemal  inlorcnalal  musclea  at  the  back  of  Iho 
Epncea  bj  the  infercoslal  vcKBcla  aad  ncnea ;  thoj*  arc  lined ioUmally  |iy  Ibc  pleura. 

[  The  letatortt  eoslarvm,  twelve  on  each  aide,  ariso  from  tho  tips  of  the 

I  transverse  processes  of  the  seventh  cervical  and  eleven  highest  doraal  ver- 
tehrro.  Corresponding  in  direction  with  the  oxtomal  intercostal  muacles,  on 
nhich  they  lie,  they  pasa  downwards  and  outwards,  spreading  aa  thoy 
, 
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descend,  and  each  is  inserted  into  the  outer  surfnco  of  the  rib  bdonging 
to  the  Tortobra  l>olow  that  from  which  it  epringa.  The  levator  masvlos 
belonging  to  the  lower  riba  present  some  longer  ftdditioaal  fibres  which, 
pnsBing  over  one  rib,  aia  inserted  into  the  next  one  below  ;  thess  fibres  are 
sometimea  distingiushed  as  lemtorf-i  longi-oycs  cislanim. 

The  IcTntores  eosUinim  lio  in  eericB  auperiorly  irith  llio  scaknni  mediu?  itnd  po«- 
tloog,  and  larcriorly  witli  the  cxleroal  ran^c  of  lumbar  inlGr-tiamverse  mnscles. 

Fig.  IH. 


Fig,  1C4. — ViBW  o»  TiiE  Deep  Mumim  o?  ibk  Ahterior  Witt  or  tun  TnoBix,  nn 
raoii  BEQTHD  (modiGed  fiom  Laachka),     j 

n,  buck  of  the  nuknubriuin  of  tbc  Etcruum  ;  b,  cU'icli'B ;  I  to  XI,  tbe  anteriar  norta 
ip!"  Diovon  riha  rtni!  eostal  ctirtilagca  ;  1,  1',  Blcnio-lhjroid  mnsolc,  that  of  thi!  right  iiilt 
being  tut  short  to  show  more  fully  Ihc  iicst  muscle  ;  2,  2',  the  stemo-iijoiJ  ;  3,  trian> 
KDlarIa  stemi  ;  4,  ajiper  part  of  tniDateraalia  abduminxB  tiDitcd  in  i',  4',  Iha  faack  of  the 
linen  albai  D,  atUubiuents  of  the  dinphrajjni  to  the  lower  lihs  (tho  Iwelliii  not  repTcscnleJ 
In  Ihc  figure),  indigiUitiug  witli  thoae  of  Ibo  trnnavcraalia  ;  !,',  thetno  slips  Lo  ibc  enn- 
fiirni  giroima  ;  6,  ioternal  layer  of  intercostal  inusrice  Extending  to  the  sternmu,  chown 
in  nil  Iho  BpacpE  on  the  right  side,  hut  onlj  in  the  two  upfjiirmot  of  the  left  side  ;  7,  in 
the  lower  apocce  of  the  left  aide,  tndicalea  tho  cit^rnnt  layer  of  iutfrooslal  iuhspIh 
■■jy  rcmovine  llic  internal  Injor. 


TBIATTGDLARIS  STEHNI.    DIAPHRAGlffi,  243 

The  tubeoital  or  infraaostal  muBdea  ore  smivll  bundlcB  lying  on  the  inner 
Bsp«ct  of  tho  thoracic  wall,  close  to  the  aurfacQ  of  tho  internal  inter- 
costals,  nnd  chieQy  in  the  noighbourhooil  of  tho  angles  of  the  ritta,  Thoj 
follow  tho  same  direction  na  the  internal  intercoatnl  ntUBcles,  but  their  filiros 
citond  ovet  two  or  three  iotercoEtol  apiKQB.  They  ara  mO!it  constant  ou 
tho  lower  ribs  (see  fig,  195). 

The  IriangularU  altnii,  a  thin  stratum  of  muscular  anil  tendinous  fihrcs 
placed  within  the  thorax,  behind  tho  costal  cartilages,  arises  from  the  deep 
BurfiLce  of  tho  enaiform  process  of  tho  lower  part  of  the  body  of  the 
sternum,  and  of  the  cartilages  of  one  or  two  of  the  lower  true  ribs.  Its 
fihtes  paaa  outwards  and  upwards  id  a  diTorgio^  manner,  the  biwest  being 
horiioutal,  the  middle  ohlitiuOj  and  the  upper  becoming  more  and  more 
nearly  vertical ;  and  are  inserted  by  seporato  slips  into  the  cartilagea  of  the 
true  riba  from  the  sixth  to  tho  second  inclusive,  on  the  lower  border  and 
inner  surface  of  each,  nt  the  junction  with  the  bony  pfirt.  At  the  lower 
margin  tho  fibres  are  in  the  some  plane  with  those  of  the  traaavorsalis 
nbdomiuin,  of  which  this  muscle  is  a  continuatton  upwards. 

The  trianguUria  stemi  is  Bu1)Jcct  to  much  variation  as  to  iia  extent  anil  peinti  tit 
nlinohmcnt  id  difTii'ccnC  bodicd,  anil  even  on  the  oppasitc  eldea  of  tbe  same  hod; . 
Tlie  internal  mammitrf  artery  anil  veins  p(us  belwocn  its  aalorior  suHice  and  Uie 
costal  cuiiUgeii- 

(keammal  Jl/timrfe.— Tho  rectus  stornaliB,  or  tiemalit  bnilai-am,  is  an  olongiilcJ 
musdo,  of  nearly  the  sante  length  as  Ilic  stemam,  rrcquontljr  sean  lying  in  front  nnd 
parallel  to  the  onfer  margin  of  that  bone,  and  over  the  ianerpartof  the  pectoral  oiiiacic. 
It  is  fleshy  in  the  middle  and  tendinous  aA  both  ends ;  it  is  attacbcil  siiperiorly  lo  the 
tlcmum  in  canncction  iFith  the  IcnJaa  of  llie  btcrna-maitoid,  and  infeiioTly  it  is 
connected  witb  the  rectos  abdominii  muscle.  It  ia  rarely  present  oa  both  lidca.  It 
represents  ft  muscle  which  ia  oonitaat  iu  some  animals. 


TBE  DUPHKAOU. 

The  diaphragm*,  phren,  itptiim  traiwiurstim,  or  midriff,  forma  a  muscolo- 
tondinous  partition  between  tho  abdominal  and  thoracic  cavitioL  It 
consists  of  muscul.tr  fibres  which  arch  upwards  ns  they  converge  from  the 
circumforenoe  of  the  visceral  cavity  to  a  tendinous  structure  in  the  oentre, 
and  it  ia  perforated  by  tho  various  structures  wliioh  pa«s  from  tho  thorax  to 
the  ahdoineu. 

The  fibres  arise  from  the  bodies  of  several  of  the  upper  lumbar  vorLebrfe 
by  two  thick  crura  ;  from  two  arches  on  each  side  external  to  the  bodies  of 
the  vertiibrB3,  called  ligamenta  arcuata  ;  and  from  the  onsifonn  ctuiilage 
and  the  cartilages  of  the  six  lower  liba. 

11.  The  crura  ariso  by  tonilinoua  fibres  more  or  lees  distinotly  aggregated 
into  two  bundles  which  are  attached  over  a  varying  extent  of  surface.  On 
tho  right  side  they  are  connected  with  the  firat,  second,  and  third  lumlmr 
Tcrtebno,  and  the  interposed  Cbro-curtiingos,  or  sc-iuotimes  with  tho  second, 
third,  and  fourth  ;  on  tho  left  side,  tbo  attachuiciit  is  shorter  by  the  breadth 
of  one  vertebra.  The  tendons  of  both  crura  curve  forwards  and  iipwariU 
so  as  to  enclose  tbo  aorta  in  an  arch  between  them  aiid  the  bodieid  of  the 
vertebrnj ;  their  inner  margins  ore  united  behind,  bo  that  they  form  rt 
nearly  complete  fibrous  ring  round  that  vessel.  Tho  muscular  fibres  of  the 
crura,  springing  from  those  tenilons  ia  thick  bundles,  on  each  side  of 
the  aorta,  diverge  as  they  piss  upwards  to  tho  central  aponeurosis.  Tho 
inuennost  fibres  on  each  aide  deoiissata  witli  those  of  the  side  opposite,  thoM 
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of  tho  rjglit  UEnftlly  lying  anterior  to  thorn  of  the  loft,  (inJ,  corring  upwanln, 
limit  an  opoaing  for  tho  trftnanUBaion  of  the  OMophnguH,  before  ornling  in 
the  ccntnil  aponcaToaia. 


Fig.  195. 


k 


Fig.  195.— The  Lotw  Hai*  or 

TBI  TBORil,  WITH  Wn»  LCX- 
BAB    YaHTIBILS,    OMtNSn    lO    U 

TO  enow  THE  PupnniOJl 
r&oJi  Bii^>sn  (modi&eil  fr\>id 
Imuhka).     i 

a.  Birth  ilnrwil  Tertebra;  i, 
Toanb  lambar  verttb™  ;  f,  eoBi- 
form  process  of  the  sleniTim;  d, 
ISsn  [lor'tA  (l«fj?tndiDg  in  fronl  of 
Iho  Jowrr  <i"twil  rorUl'Tic  ;  rf",  th« 
nirlii  emiTging  in  tiia  abdomen 
I.elnw  the  aroh  fonneil  hj  the 
nicfling  uf  the  pillan  of  the  dia- 
phiagni ;  r,  the  nwiphaguB  de- 
BUndiDg  through  iU  npennre  in 
the  dinpbragra  ;  /  opening  in  th« 
tendon  of  the  diiphrngm  fur  the 
inferior  veox  cayn  ;  1,  central,  % 
riglil,  and  3,  left  diiiiion  o{  the 
trefoil  teiidnn  of  the  diaphragm  ; 
t,  riglit,  and  ii,  left  muxcnhir  {«Tt, 
desceodiof  from  the  margins  of  tbe 
tendon  to  be  nllaehed  to  the  rib*  ; 
6.  the  right,  and  7,  the  left  erm 
or  pillar  of  the  Biobcle ;  8  to  8'. 
in  the  three  npperinterwiitnl  ^pnni 
of  Ibe  rig  lit  side  the  iatemai 
layer  of  intercoaUl  mntclea  inter- 
reptfd  townrds  the  rertabral  co- 
luiin,  wiieto  in  the  two  upper 
B|jaM»  liie  eitcmal  Inyer,  9,  9, 
ia  Been  ;  in  the  Inweetspace  ahoim 
the  external  layer  ie  not  rcprfsented  ;  10,  10,  en  the  left  aide,  indicate  the  form  and 
positiua  of  a  part  of  the  sabcciatal  or  iniermoit  Ujer  of  iutercD«la1  mUEclcs. 

b.  The  ligamentum  arewttnm  internum  is  n  fibrooa  band  wluch  extonda 
from  the  body  to  tho  tranRvcrao  process  of  the  first  lumbar  vertebm,  and 
Hometimea  also  to  that  of  tho  ieconil,  and  archoa  over  the  upper  part  of 
the  psoas  muselo.  Tbe  ligniiyntiiin  areuaiunt  externum  extends  outirartls 
from  the  tranavorao  process  of  the  first  lumbar  vertebra  to  the  last  rib, 
arching  over  tho  front  of  the  quadratua  liimborum  :  it  is  the  nppor  part  of 
tho  fascia  covering  that  muscle,  somewhat  increased  in  thickness.  From 
both  lignmenta  arcuata  dinphragmntia  niasciilar  fibres  take  tlieir  origin,  and 
are  directed  upwards  to  tho  posterior  part  of  the  tendinous  centre. 

e.  Tho  fibres  arising  from  tho  cartilnges  of  the  six  lovfer  ribs  fonn  a  aeriea 
of  eerrnted  elipa  interdigitating  with  the  attachments  of  tho  transveiaalis 
abdominis  inu-tclQ.  They  sometimes  arise  also  in  part  irotn  the  osseous 
riba.  The  fibres  proceeding  from  the  eusiform  cartilage  form  a  narrow  slip, 
Bometimes  divided,  on  each  nide  of  whieh  there  occurs  an  interval,  in 
which  the  bning  membraTies  of  the  thorax  and  abdomen  arc  separated 
only  by  a  small  quantity  of  loose  connective  tissue.  The  anterior  fibres  of 
the  diapliragm  am  much  tho  ahorteat.  The  fibres  of  tho  eternal  And  costal 
slipa,  after  being  united  into  tho  general  plane  of  tho  muscte,  rise  in  an 
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nrohed  and  converging  mannet  to  bo  inserted  into  tho  anterior  and  oitemal 

lunrgiDs  of  tlio  central  tandoD. 

d.  Tko  C':)itra}  biidoii — trc/oU,  or  eordiform,  tendon,  or  phrenie  ctntrt, 
is  a  fltrong  nponenrosia,  forming  the  central  oud  biuhogt  iiart  of  the 
Uiiiphrnifra.  It  is  elongated  from  side  to  side,  and  conaisls  of  three  lobes  or 
ala,  partly  aeparated  by  iodentatione.  Tho  right  lobe  is  tho  largciSt;  and 
tho  left,  which  is  elongated  and  narrow,  ia  the  smttUost  of  the  three.  Tho 
oenlrjl  tendon  is  turrounded  on  every  sido  by  the  muscular  portion  of  the 
diapliragn],  the  flbrca  of  whiuh  are  directly  continuous  with  those  of  the 
tundoii.  The  tendboua  fibres  croee  one  another,  and  are  interwoven  in 
vorioUH  directions. 
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In  the  prepawljop  from 
wLtcIi  tbis  figure  is  Jrnwn, 
the  Jovtr  liLg  sad  it^miiiii 
am  tlirova  upwants  »  aa 
la  cipu!«  aaci  BtreCch  the 
lowc-r  &;uf£hi'e  of  Ihe  dia- 
pUmgiD,  nnJ  Ihe  foor 
upper  lunilar  vertsljKB 
linTO  been  «|)0Hi:d  by  tbc 
rcmoral  <■(  all  lbs  muBcles 
□II  the  rigbt  aide,  and  lira 
didaection  af  tlie  p-iOLifi  ujng- 
UU9  nnd  qnadrntus  lumba- 
Tnm  no  llie  hit  aide,  a, 
th«  aoi'(4  emerging  !□  the 
nbJojuen  belov  tbe  lea- 
diiiouB  Itch  forrned  liy  tho 
uiiiun  of  the  t^''^'^  uf  tbe 
diaphragm  oo  the  first 
lambar  vtrtebra ;  A,  tlia 
uuiiphagus  Been  enlenng 
Ihu  ahdamea  thraugh  tho 
apcHore  iu  tbe  UDitfid 
mnMulnr  crura  (this  aper- 
ture oboulit  have  bctn 
represcDttil  a  little  to  tbe 
If^fb  of  the  middle  liae)  ; 
f,  the  aperture  for  the 
vean  mn  iaferior  Hlluated 
at  the  ptnire  uf  uuii^iQ  of 
the  ujiildlc  aud  right  diri' 

twut  uf  the  trefoil  tendon;  rf,  the  hodj  of  tho  fonrth  lumbar  vertehra  ;  r,  t,  the  trnttkh 
ribs  near  their  extremities  ;  f,  /.  the  euds  of  tbe  eleventh  rlba ;  1,  tha  tendinons  part 
uF  the  right  craa;  2,  the  left;  3,  tbe  tendiuous  areb  formed  b;  tlieir  Doion  urer  the 
aoriA,  above  whieh  the  decutsation  of  mnsculnx  fibt'es  la  seen  \  4,  aec'^nd  deeusaatioa  of 
mnwulur  fibres  in  front  of  the  cBSfiphngeal  opcaing  ;  G,  ou  tbe  right  side,  placed  near  the 
end  of  tbe  tmaeicrsG  process  of  tbe  Bnt  lumbar  vertebra,  tuwarils  vbioh,  arching  from 
nbove  aad  from  Titliin,  over  the  -hi  is  seen  tbe  Hgrimcntum  iircuatum  iotemnm  ;  and 
from  vihiah,  passing  towardd  t,  is  seen  the  liyamentum  arcuituin  eiteraum  ;  5',  on  tbe 
left  Bide,  is  in  a  similar  position,  but  here  the  quadratus  lumliotum  muscle  is  seea 
deBnending  from  the  twelfth  rib  behind  tbe  ligAiueutnm  arcualnm  oxtemum,  and  the 
upper  part  of  tbe  psoas  mnsclo  is  within  tbe  llgauico turn  arcDalum  inlvmum  ;  S,  [he  middle 
diviiioD  of  tbe  trefoil  tendcn,  from  which  in  ftunt  paKs  the  slips  of  allaobnicut  of  the 
dlapbn^iu  to  tbc  cnsifurm  process  ;  T,  the  left,  and  8,  the  right  diviBions  of  the  trefaiL 
tendon  ;  from  the  outer  aud  anterior  margins  of  tbeee  tbe  costal  alipa  of  tbe  muielc  are 
seen  diierging,  and  from  the  poatcrior  border  of  Ibe  tendon  the  slips  of  origin  prccu'Cding 
from  the  ligaiueotu  arcuata  and  the  tendiaoue  arshof  the  crora;  9,  pari  of  the  <iuadratuB 
Imoborum  ;  10,  part  of  tho  psong  mnguns. 
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Foramma. — There  are  in  the  diaptinism  three  large  perfomtiona  for 
passage  roflpectively  of  tho  aorta,  the  ceaoiihagiis,  and  the  Tona  cava,  beaidi 
BOniB  Bmallor  h&los  or  fisaurca  which  are  less  regular. — a.  The  forani<  _ 
for  the  aorta  (hiatus  aorticus),  placed  in  front  of  the  vortebras,  is  boumlpd 
by  tcndinouB  fibres  of  the  crura  as  already  described.  Beaidea  the  aortu, 
this  opening  transmits  the  thoracic  dact,  and  generally  also  the  vma 
(mygos. — li.  The  foramen  for  the  cEaopliagHs,  higher  and  farther  forward 
than  the  preceding,  as  well  as  a  little  to  its  left,  is  separated  from  Ihvt 
opening  by  the  decnasatiiig  Cbro.'i  of  the  crura.  It  is  oval  in  form,  and  i* 
generally  entirely  surrounded  by  muaoular  fibres ;  in  eome  rare  casex, 
however,  a  smail  part,  tile  nuterior  margin,  is  found  fci  be  tendinons,  being 
formed  by  the  margin  of  the  central  tendon. — c.  The  ojKsniDg  for  the  vena 
cava  (foramen  qiiadratum)  is  placed  in  the  highest  part  of  the  diaphr^iS'i'i 
in  the  tendinous  centre  at  the  junction  of  the  right  and  middle  »]ie, 
pofitariorly,  Ita  form  is  somewhat  quadrangular ;  and  it  b  bounded 
fasciculi  of  tendinouu  fibres  running  parallel  with  its  sides. 

Dc^dea  the  furcgoing  large  foramina,  there  nre  small  petforations  throogh   thr 
crura  fut  Lhe  tympiilbclif  and  splaai^hiiic  ncrvca  on  both  sid««,  and   for  the   v<:aa 
azygna  minor  on  Ilic  left  elde.    Morcorcrj  Lhe  larger  axvgos  Tein  oFlctt  takes  iU 
through  ilio  right  crus. 

The  upiicr  or  thoracic  surface  of  the  diaphragm  is  highly  arched.  \l»  posterior 
luLeral  fitires,  aaccmling  from  their  rannccUon  witli  the  lower  margin  of  iho  Ihotnx, 
wo  fur  a  considerable  L'xtcnt  pliiced  close  Lo  the  rih»,  the  luugs  oot  dcBceailiug  t^  (kc 
U  Ibeir  altachmcDts.  The  vnult  of  llie  diuphragm  riici  higher  on  thu  right  than  un 
lhe  left  Ride.  Oji  the  right  sidi;  iu  ths  dcnil  boily  it  ri^^oa  to  the  level  uf  the  liflli  rili 
at  the  Etemum,  aail  on  the  left  side  only  as  high  as  Ihc  sixth.  This  diflerenoc  ha* 
tclatian  to  the  great  size  aud  firmne^  of  tho  lirer  on  the  right  side.  It  is  coTcred 
superiorly  by  the  pleara  and  the  pericarilium  ;  tho  fihrous  layer  of  Ihc  latter  mem- 
Lraoo  hlcQcling  rrith  the  tendinous  centre,  as  irell  as  with  the  lucia  covering  iU 
moscular  substance.  I'he  lou'cr  Burface,  of  a  deeply  concave  form,  ia  lined  by  lhe 
peritancuni,  and  has  in  apjiosition  nith  it  the  Urer,  the  stomach,  Uic  pancitas 
nnd  spleen,  and  the  kidneys.  ~ 
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AaiiosB. — MoTEMSNTB  OF  liESFtoiTioi'. — The  mechnni-^al  set  of  respiration  coi 
of  tno  seta  of  movements,  viz.,  that^e  of  innpiralion  and  of  eipiration,  ia  irhich 
19  Bucccsaivcly  drawn  into  tho  luuga  and  expelled  from  them  by  the  alta 
increase  and  diminution  of  the  Ihomcie  cavity.  The  ehnngca  in  the  capacity  of  the 
tborai  are  effected  hy  Lhe  expansion  and  contraction  of  iU  lateral  valU,  called  aMul 
rupiralioii,  and  hy  the  depression  and  elevation  of  tho  Boor  of  the  cavity,  through 
contraction  and  rclaiation  of  the  diaphragm,  called  nhduiii-ianl  ri»piralion.  TboM 
two  methods  of  rotiiiration  are  normally  cambined,  but  in  diScront  circnnutuioet 
Dae  method  is  resorted  to  more  than  another.  Thus,  ahdominal  respiration  JM  mojl 
employed  in  tho  male,  costal  respiration  most  ia  the  female. 

Inrpiraiioii. — The  study  of  the  movements  of  tho  thoracie  walls  in  respiration 
presents  the  dijliculty  that  those  movements  cannot  lie  perfectly  imitated  on  the  pre- 
pared akeletoQ,  hecauJC  tho  force  cannot  on  it  be  applied  between  one  rib  and  another 
as  duriog  life,  and  because  the  resistance  to  cipanaian  ia  no  loogcr  of  the  came 
description.  On  tho  prepared  skeleton,  by  raisiuf;  and  depressing  the  sternum  the 
rihs  may  bo  moved  upwards  and  downwards,  parallel  to  ono  another;  the  first  rib 
moving  as  freely  .is  the  others.  But  during  life  aeieral  causes  combine  to  make  Un: 
first  rib  moio  filed  than  those  wMch  fgllow  :  as  for  example,  tho  weight  of  the  upper 
extremity,  and  the  Hlniin  of  tho  iutercostal  muscles  and  ribs  beneath.  The  move- 
mcnta  of  tho  thoracic  walls  in  respiration  are  these  : — 1st.  The  anlcro-postociot  dii* 
meter  is  iuereoaed  by  a  forivard  movement  of  the  aternum ;  the  lower  end  of  thai 
bono  is  raised  and  advanced,  white  the  upper  end,  nhich  in  easy  respiration  ia  at  tori, 
or  nearly  so,  ia  only  raiecj  in  full  inspiration.  2nd.  Tho  lateral  diameter  of  tlu 
Uiorox  is  increased,  both  by  the  elevation  and  the  roUlion  of  tho  ribs ;  the  fini  of 
these  mavGQiealf  bringing  larger  CQ»i«\  tnebw  to  a  level  oocaplcd  in  expiration  t>y 
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smoller  wclics  above  llietn ;  and  lUo  airotid,  by  the  morcmenl  or  rotation  of  the  riba 
rounJ  an  oiU  eitendiog  from  their  heiuls  to  tUo  Btemuoi,  which  OTsrla  the  lover  edge 
of  ibe  ribs,  and  iucieose*  the  vidlli  of  their  ureh  oQtirarda.  3rd.  The  espacity  of  Uis  j 
fborai,  Iranavcreely  aud  [lojlctiorlj.  u  increased  by  the  c]a«tio  hendliig  of  the  ribs,  u  1 
tvell  as  the  opemagor  the  angle  between  the  ribs  and  their  carl ibigcii,  produi'ed  by  the 
ve&LeUkQce  of  the  ilcmuin  and  wcighl  of  thu  limlis  lo  Ibe  forward  and  upward  moiinii 
of  the  cilremiUea  of  the  lartilagcs,  and  by  Iho  inelination  barkwardi!  given  to  Ibo 
middle  ribs  ia  their  upward  movement  by  the  olilique  direction  of  tbe  pinae  of  the 
toslo-transvorae  articular  surficea.  It  ia  furtlicr  lo  be  notioed,  that  my  eousidenible 
elevation  of  the  lowest  ribi>,. instead  of  increasing,  would  dimlnisb  the  capacity  of  the 
Ihoruc  by  raliing  the  diaphfagni,  and  accordingly  in  innpiration  those  tiba  are  drawn 
bai-'kHardi  aud  outwards  rather  than  mlacd.  Lastly,  it  may  be  remarked,  that 
extension  of  the  vertebral  column  is  an  important  agent  in  respiration,  fur  when 
the  column  ia  bent  fornurdu,  the  ribs  ore  pressed  together  in  the  concavity  ot  the 
curve,  and,  cuaverscly,  when  the  column  ia  extended  the  ribi  arc  teparaled. 

Tin  InlrrcoffiU  Miiicla.—Thc  manner  in  which  Ihejc  muscle*  act  has  been  a  sidj- 
ject  uf  controversy  from  an  early  time,  and  cannot  bo  said  l«  bo  ycl  Ihoioughly 
understood.  Among  those  who  look  upon  the  inlcrcofllal  musctos  as  a>:tivc  in 
respiration,  all  arc  agreed  that  the  citemal  muBclos  ate  elevotors  of  the  riba,  and 
therefore  muscles  of  inspiration.  According  to  one  view,  defended  by  llsller,  the 
external  and  inlemal  layers  have  a  common  action,  the  decnssating  fibres  acting  in 
ihc  direction  of  the  diagonal  between  them  :  while  ai^cordlng  to  another  view,  that  of 
llunibcrgcr,  while  the  external  intcrcoslal  muscles  are  admitted  to  Le  cluvatora.  the 
internal  arc  held  to  be  dcpresaurs  of  tlio  ribs.  A  more  recent  modification  of  thcne  j 
views,  which  is  at  jjresent  most  generally  adopted,  ia  that  maiutaiucd  by  Ilutchiaou,  I 
vix..  that  the  citemal  intercostal  uiuscles,  and  the  parts  of  the  internal  interi'ostnU 
jilaccd  between  the  costal  cartilages,  elevate  the  ribs,  and  that  the  lateral  porlions  of 
the  intcnml  intercoslals  act  of.  depressors.  This  view  is  founded  upon  a  mathematical 
demonstration,  and  may  bo  illualratcd  mechanically  by  on  opparatns  iho«ing.  that  if 
two  parallel  bac»,  free  at  one  end  and  attached  hy  joints  to  a  fixed  perpendicular  at 
the  other,  he  united  hy  oblique  elastic  hands,  one  set  of  which  is  directed  downwards 
and  away  from  the  Pied  upright,  while  another  ia  directed  downwards  and  towards 
the  upright,  the  first  set  uf  bands  will  be  shortened  by  the  elevation  of  the  bura 
from  on  obliijae  to  a  hori/.onlal  poailioo,  and  the  aceoud  act  lengthened ;  whereas 
the  first  set  will  be  lengthened  and  tlic  second  shortened  by  depression  of  the  ban 
below  the  horizontal  position.  It  may  be  objected,  however,  to  this  view,  that 
tbe  ribs  diflVr  from  the  anppo<ed  bars  in  respect  that  they  are  not  rigid,  and  are  not  i 
free  at  eitber  cud,  but  liave  the  greatest  extent  of  motion,  at  least  in  iiHae  instances,  I 
in  the  mlddlo  of  their  arch,  and  in  the  living  subject,  the  ribs,  iu  their  elevation,  both 
Intato  upon  tbelr  oiis  and  bend  upon  themselves,  instead  of  dea<'ribin^  a  simple 
Vupward  and  downward  movement  lite  tlic  bars.  The  deficiency  of  tho  external  inter- 
iMslal  muscles  in  front  and  of  the  iulcmol  behind,  in  which  situations  they  wonld 
lliave  acted  as  depresrior^,  leems  lu  point  to  9umo  sort  of  combined  action  ol  the 
I  Inusclcs  as  elevators  of  the  ribs. 

Among  the  more  recent  anatomical  wrilera,  Kenle  inclines  to  Haller'i  view; 
[tuachka  refers  lo  Budgo'n  eiperimenta  on  the  muscles  of  living  animals,  na  proving 
[Umt  tho  internal  intercostal  mnsclea  elevate  the  ribs  (Itudge,  "  Lehtbuch  der  I'hy- 
liiologiB  des  Menscbun,'"  Weimar,  ISflO,  p.  79);  and  Cruvoilliier,  f.iunding  on  the 
Iwperiments  of  Beau  and  Maisiat,  snppof la  the  very  different  hut  scarcely  tenable 
W,  thai   the  iutert'oslal  musclea   are  not   esBeutial  agents  either  In  elevating  or 

sing  the  ribs,  hut  only  act  as  tensors  of  the  intertoat^l  spaces  (op.  elt  p.  675). 

Tbe  levatore!  coalamm   have  a  similar  action  with  the  posterior  fibuoi  of  the 

Mctemal  intercostal  muscles,  and  ou'-ht  therefore  to  be  ranked  among  the  sgeaU  ot 

I  inspiration.    Tho  scaleoo  muatlcJi  also  are  usually  believed  to  contribute,  even  in 

normal  and  ijuiet  inspiratiun,  to  tho  support  and  clevatiou  of  tho  first  and  soeoud 

[  ribs:  and  it  is  obvioiuj  that  tho  serratiis  posticus  superior  most  have  a  umilar  effect 

I  on  those  upper  riba  lo  which  it  Is  attached. 

I      Tim  adion  of  the  diaphragm  is  more  easily  uudctatood  than  that  of  tbe  intercostal 
I  muscles.     By  its  contraction  and  descent  its  convexity  is  dlmliiUbed,  tlio  abdominal 
viscera  are   pressed  downwards,   aud  tho  Iborai  expanded   vertically.    The  fibre«  , 
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ori.'^ing  from  lliG  lowi^t  ribs,  being  directed  nearly  vurtlmlly  upwanla  from  their  oMtal 
uttncbmcnls,  must  tcad  to  pull  lhof>e  rLbd  upwiLril«.  Tbe  eenatuii  jioaliciu  inrcrior 
and  quadratua  lujiiboruiu  luuai'lcd.  by  apposing  tbo  diapliraem.  aud  tlius  giving  it  a 
fixed  point  on  nhiRli  to  de^coud,  become  a&iIaliLal  musL'les  of  iiuptrattou.  Tbe  ante- 
rior fibre*  of  tbe  diHplinigm  being  directed  more  boriKoaLaUy  loirardu  the  cenlml 
loodaii,  oppoao  tbo  forwnnl  inalion  of  (ba  ulernuin;  beace  tbe  slcmum  beconiu 
arched  in  patient*  long  aulijcct  to  ftBtbnia.  (HutcliJson,  Article  "  TIiotoi,"  in  Todd't 
'■  Gyclopffidin  of  Anatomy  and  rbyaioluyy  ;"  Mejtr,  " I'hyBiologiaclio  Anttloniie.") 

In  mora  forcible  inspiration,  and  more  c»]iei;iully  in  severe  attuclu  of  dy»pium. 
Ibcrc  are  called  into  play  other  powerful  muscles,  to  secure  tbo  inspintory  action  of 
wbieb  a  fixed  nttachiuenl  most  be  provided  by  the  aopport  and  cicvatioa  of  the 
^boulder  nud  arm  ;  ainon^  tbe-^o  may  be  enumerated  tbe  ?ierralus  mugnos  and  pee- 
larulie  minor,  acting  from  the  ebouldcr,  and  tlie  peirtoralid  major  and  lulimimus  doni. 
outing  frum  tbe  ruieei!  arm,  wliicb  togclbor  produce  expansion  and  elevation  of  Ibc 
riba. 

Kc/'iraliiiii, — In  normal  and  quiet  expiration  tbe  diminution  of  tbe  capacity  of  Uie 
elicst  is  mainly,  if  not  wholly,  duo  to  tbe  return  of  tbe  walls  of  tbe  chest  to  tbe  condi- 
lion  nfrcat,  in  eontiequence  of  tLcirown  elastic  re-action,  audof  llie  elattieily  nad  weii^-bl 
of  the  viscoto  and  other  parts  displaced  by  inspiration ;  tbe  lungs  llicmsclves,  oXier 
distension  by  air,  cxerl  eousiderablo  clastic  furco,  and  no  doubt  tin;  rilis  and  Ibcir 
cartilages  re-act  strongly  by  Ihcir  elastic  return  froin  Ibe  elevated  and  bent  enndition 
into  which  they  liad  l>eou  Ibrowo  by  tbe  inspiratory  forces.  la  more  forcible  acta  ut 
oxpirolion,  in  muscular  tlfurts  of  the  linibn  and  trunk,  and  in  efforts  of  ejipuUton 
from  tbe  thoracic  and  abdoniiuol  cavities,  all  tbo  muscles  which  tend  to  depress  lb 
ribs,  and  those  Rhich  compress  the  abdomitiai  cnvity,  I'oneur  Id  powerful  action  < 
empty  tbo  lungs,  to  fix  tbe  trunk,  and  to  expel  the  content!  of  tltc  abdominal  visccn.' 
(See  further  "  Action  of  the  Abdominal  Muscles,") 
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Tho  muscular  wall  of  tho  abdomen  ia  fgrmed,  iu  great  part  of  ita  ext«nl_ 
on  each  aiJc,  of  three  hiyora  of  muscle,  tho  fibres  of  which  run  iu  Oiffcrent 
diractioDB  ;  those  of  the  two  moat  aupftficial  iaytrs  lying  obliiiuely,  and 
ithoBO  of  the  innermost  layer  being  trausverao.      Iu  front  those  throe   layers 
tot  muscle  are  almciit,  and  ore  replaced  by  tendinous  cxpansionft,  whieb  meet 
[in  the  miilillo  line,  and  oil  either  side  of  that  lino  tbo  fibres  of  the  recti 
muscles  eiteutl  iu  a  vei-ticiil  direction  between  tho  tendinous  layorB,  sup- 
ported UHually  at  the  lower  end  by  tho  pyramidnlea  iniiscles.      Posteriorly 
tho  K.tll  is  foroiod  iu  pnrt  by  aponeurosis,  and  in  pnrt  by  miiBcles  of  which 
the  fibroia  are  chiefly  vertical,  viz.,  the  muaclea  of  the  back,  and  iu  front  of 
t)iera  tUe  quadratus  lumbonim.  ^h 

The  superficial  or  er.krnal  oblique  fniude  (detcciidiiig  or  great  ol^Hlvit^K^ 
arises  from  tbe  outer  surface  of  tho  eight  inferior  ribs,  by  alipa  arranged  in  ' 
a  serrated  series,  five  of  thora  meeting  with  origiua  of  the  serratua  magnua, 
and  three  with  origins  of  tbo  latissiniua  dorsi.  Tho  elips  of  these  two  sats 
of  muscles  altt*ruato  with  each  other,  as  the  tips  of  tho  fingers  of  one  hand 
may  bo  mudo  to  fit  iu  between  those  of  tho  other,  and  hence  thoy  are  said 
to  interdigitalo,  and  nra  termed  djgitatioua.  The  lower  and  the  upper  dic- 
tations of  the  citernid  oblique  nra  connected  with  tho  ribs  near  their  car- 
tiiages,  tlio  others  aio  attached  to  tho  ribs  at  some  distance  torn  their 
I  Bxtroinitiea ;  the  lowest  digitation  generally  orabriices  the  point  of  the 
twelfth  rib.  The  fleshy  fibres  from  the  last  ribs  pass  down  in  nearly  a 
vertical  direction  to  be  inserted  into  the  external  margin  of  the  orest  of  tho 
ihum  for  about  tho  anterior  half  of  its  length  ;  all  the  rest  incline  dawnTj 
wards  and  forwards,  and  terminatu  in  tcudiuoua  fibres,  which  for 
troild  npoucuroBiS  by  which  the  muscle  ia  inserted. 
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The  apoa^uroti)  of  tile  ozbernol  oblique,  wider  at  the  lower  ihaii  at  tlifl 

nppL-r  ]iart,  nnJ  lurgur  llian  that  of  eithur  of  the  Kubjooeut  abdomiual  musclea, 

laxteudH  iiiwnnla  townnls  tho  miUJlo  liiio  iu  frout ;  at  «omo  Ui«tiiiicu  fiou 

Ithis,  but  farther  out  uhovo  than  bkilow,  it  booomus   inBcparably  united   with 

•  the   apouGurosis  baueath,   and  fornix!   a,  part   of  the   sheath  of   the  rectus 

muscle  iu  tho  wholu  extent  of  thu  apace  from  the  ensiforin  eartilago  to  tho 

Byuipb^sis  pubis.     The  upper  jiarl  of  the  apuneuroiiis  is  connoctoi  cxtoroally 

rwith   the  larger  poctora!   muscle.      Its  lonor  fibres  sao  closely  a|;gragattjd 

[together,  and  extend  aciv-'.a  from  the  anterior  superior  iliac  spine  to   the 

pino  of  tho  pubos,   in  the  form  of  a  braid  band,  iviiich  ia  called  the  liyn- 

[*ni''iE  of  FuUoiiiiis,  or  mora  couiniouly  of  i'oiij/ari.      This  baud  ia  curved  nt 

be  middle  and  outer  parts,  the  couvaiity  of  the  cur»e  being  directed  towards 

Fls-  IPT. 


E 


g.  J9T.— SiriEBrfM.iL  Viiw  or  the  MuscLEa  or  ins  AnnouRK,  won  betoiib.     J 

14,  ^U?raal  oblique  muscle  ;  15,  ia  plAceil  oa  tho  enfiiform  cartiLnga  nt  the  uppar  end 
..f  the  liuca  aba  ;  IS',  utabiliciia ;  III,  aympLjaia  pubis  at  tlie  lowi-r  end  ur  the  linea 
slim  ;  aborc  16,  tho  pynLmidsIci  moselFB  are  bmq  abluiiig  lUruugii  tbn  abilominal 
npoDBurDsii ;  frum  lltolT.llie  llneA  BemilunariB  ;  between  Ibis  line  soil  tlie  Iiupb  alb* 
ara  teen  the  IrounTeraa  Iidcb  iif  the  rectus  uidkU  ;  abuis  '.ii.  tbe  caned  margin  of 
,'Dnparl'a  ligniDent  j  oa  either  Bids  of  16,  the  txlemal  abdomioal  ring  ia  indicated. 
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tho  thigh,  a  form  trhicli  is  given  to  it  hj  its  counection  vitU  tlio  fiucU  laU 
of  tha  limb. 

Alioro  the  crebt  of  the  pubea  the  fibres  of  tlie  aponeuroBis,  Mparatijig  from 
tho  iiiDer  port  of  Poupart's  ligameut,  leave  between  thsDi  an  oblique  opeii' 
iiig,  the  iuptrficial  or  tirlcriial  ahdinninal  ring,  through  which  |>as9eB  ths 
Bporuiatio  coril  tu  the  mcJo,  aud  tliu  rounj  ligament  iu  the  female.  The 
direction  of  this  opening  is  upwarda  and  outwardti,  its  base  being  formed  I7 
the  pubic  crest,  aad  its  tides  by  tho  two  sets  of  dirorging  fibica  colled  UiP 
pillai-a.  The  upper  or  iutcrnal  pillar  is  attached  to  the  anterior  surfacu  of 
the  flymphysis  pubis,  intetlaoin);  with  the  corresponding  fibres  of  tho  oppoiito 
side ;  the  lower  or  0xLcr11.1l  pillur  is  formed  by  Fouport's  ligament.  Dear 
its  attnchment  to  tho  npino  of  the  pubic  Iwne. 

A  portion  of  the  apoueiiroeis,  which  is  rcHectod  baclcwards  and  ontvnudi 
along  the  pectineal  line  from  the  attachment  of  Poupart's  ligament  to  thu 
Bpine  of  tho  pubes,  constitutes  a,  smull  triangular  proness  with  a  cutfcJ 
external  border,  not  far  Uiatout  from  the  femoral  ring.  Thi»  roceivcs  the 
name  of  fliml-ernai's  ligament.  Some  curbed  fibres,  directed  across  tho 
diverging  pillars  and  uuitijig  tliom  together,  are  named  inkirolvmnar.  A 
few  of  these,  descoinliug  upon  the  spermatic  cord  from  thy  margin  of  the 
opening,  are  prolonged  upon  that  stmctiu^  as  a  dehcatu  fascia,  namod 
iiUtrcolunnmr  J-iicui.  Tho  intercolumnnr  fibres  may  be  regarded  as  the 
lowest  of  a  series  of  tendinous  fibres,  wMi:h  cross  the  aponeuroeia  of  tbc 
external  oblique  niUBcle  somewliat  obliquuly  over  a  considerable  extent  of  it* 
surface,  aud  the  strongest  of  which  proceed  from  near  tho  superior  spiuu  of 
the  iiiuw  and  upper  part  of  Poiipart's  ligament. 

Tho  ihep  or  iidrniat  oblique  iiwiach  (ufCciuliity  or  small  oblique),  placed 
under  cover  of  tbo  external  oblique,  arises  by  fioshy  fibres  &om  the  extemnl 
half  or  two-thirds  of  the  inner  surfnco  of  Poupart's  ligament,  fi-om  the  ilisc 
creat  for  two-thirds  of  its  length,  and  by  some  fibres  from  tho  posterior 
aponeurosis  of  the  transversolis  mnsclo,  iu  tho  angle  between  the  erect  of 
the  iUuu  and  the  outer  margia  of  the  erector  epiara  muscle.  From  those 
attachments  the  fibres,  spreading  somewhat,  pass  to  be  inserted  as  follows  : 
tho  most  posterior  fibres  pass  upwards  aud  forwards  to  the  lower  margins  of 
the  cartilages  of  the  last  four  ribs,  whtre  they  are  inserted  in  tho  same  plane 
with  tho  internal  inturcostitl  muscles  ;  those  arising  further  forwards  from 
tho  crest  of  the  ihnm  pass,  the  upper  more  obUqucly,  and  the  rest  more 
horizontally,  forwards  to  end  in  on  apoueurosis  in  &ont  of  the  abdomen  ; 
those  from  the  front  part  of  tho  crest  extend  horizontally  iuworda  to  the 
sumo  aponeurosis  ;  while  tbo  fibrea  from  Pouporl'a  ligament,  usually  palei 
than  tho  rest,  arch  downwards  and  inwards  over  the  spermatic  cord,  or  tho 
round  ligament  of  the  uterus,  ujid  end  in  tendinous  fibres  common  U>  them 
and  tho  lower  part  of  the  trausversalis  muscle,  and  hence  known  aa  the 
eonjoiiitd  (tiirfuii  of  these  musclus  ;  through  the  medium  of  this  tendon  they 
ore  attached  to  tho  front  of  tho  pubes,  and  for  some  distance  along  the 
pectineid  line,  beliiud  and  to  tho  outside  of  Gimbcmat's  ligament.  The 
spermatic  cord  and  round  ligament  pass  under  the  arched  lower  border  of 
the  internal  oblique  aud  traiiavorBolis  museles  through  the  internal  or  deep 
abdominal  ring. 

Tho  aponewvsii  may  lie  regarded  as  the  expanded  tendon  of  the  miuds 
continued  iuworda  in  front ;  it  extends  from  the  margin  of  the  thorax  to 
the  pubes,  and  is  wider  at  the  upper  than  at  the  lower  end.  At  tho  outt-r 
border  of  the  rectus  mnsclo  this  structure  divides  into  two  layers,  one 
passing  before,  the  other  behind,  that  muscle ;  and  the  two  reunite  at  ttt 
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inner  border,  bo  as  to  encloae  it  in  a  iheath.     The  anturior  Uyer,  oa  alreajly 

mentioned,  becomes  inseparably  united  witli  tho  apon^iirasia  of  the  external 
oblii[Uo  muBcle,  anj  tho  ponterior  layer  is  similarly  incorporated  with  timt 
of  the  tr.tnaverBalis.  The  upper  border  of  the  poateiior  laininn  is  attiichud 
to  the  niargina  of  the  Beyeuth  nud  eighth  riba,  aa  well  aa  to  tho  cuBiforin 
cartilage.  This  division,  howeTer,  of  the  aponeurosis  into  layers  atoiis 
'  abort  a  little  above  the  middle  distance  bctiroon  the  umbilicua  oud  thu 
pubia,  the  aponeuroab  below  that  lorel  remaining  undivided,  and  along  with 
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FJg.   IRS.— Literal   Tibw   of   tax 

HdECLES    or    Till     ASDOKE!!     AND 

Tbunk,     tdr    Iniikial    OeLiijuB 
Uns<^i.E     UAVma     tiiEEti     EtruazD 

nl    TRIE  GIUUVAL    ur  TUC  ExTEK^^L 

OaLiyrK  (nuMlificd  from  Henle).    J 

a.  &tilerii>r  tuiwrlor  apiaoiiB  prnceis 
at  tba  ilLQin  ;  b,  trochuiter  mAJor; 
C,  spiofl  of  pubcs  ;  d.  lumbar  foam  ; 
VI  to  XII,  tlio  eUlti  ti)  thfl  tvelftli 
ribs  -,  1,  liiwcr  pait  of  the  grctt  p«c- 
tijr[i]  mui'cJe,  vh^rd  it  ia  fttlaohcil  Ui 
tbo  eilcrnnl  qIjIhjuo  muscle ;  2,  S, 
lower  digitatioDB  uf  ibe  »mitu9  msg- 
nua  TratD  Ibc  luDrth  to  the  cigbtb  rilia; 
S,  lower  coelnl  utlachmenla  of  the 
latiafimua  durii  ;  3',  iL^  iliaa  atU^^h' 
i,  irspciiua  ;  5,  iWided  uttoclt- 
oF  tbe  external  obliijuc,  left  In 
itiou  »]th  tfao  ribs  ;  fj'.  ai>oDeu- 
ToajB  of  tbe  ^xtoniikL  oblique  dii'idcil  in 
frint  of  Ihe  rsclua,  wbcre  it  joins  the 
alieaUi ;  0,  iutem&l  ubUquc  at  it« 
nidilU ;  C,  0,  linu  khtro  it  iliviJcs 
to  foTm  the  sbeatb  of  tbo  tcctaa; 
+  +  +  XU,  iu  aiuchmmu  to  the 
four  lowest  rila;  6",  tho  conjoincJ 
IrudoD,  Kud  nbovf,  aii.1  to  tbe  oat- 
aide,  tbe  ioleroal  iaguinal  apertare ; 
7,  aarloiios ;  8.  rectus  rtmoris ;  0, 
toaaor  ngiiiEB  fetnorii;  10,  gtutcu:> 
mediua  ;  11,  glutena  lutiiiiuua. 

'  thnt  of  the  tronsveraalia  mosclo  to 

I  which  it  is  united,  poBsiug  wholly 

ifrout  of  therectus  mascle,   Tbe 

uncy  thu3  resulting  iu  tbo 

ior   wall  of  the   sheath   of 

rectna     mnacle     in    uiurkud 

'  Biijieriorly  by  a  well-defined   In- 

uated    edge,     whose    cou  cavity 

( looks   downwards     towards  the 

pubes — the      aemtiuiiar   fuUl   of 

Dotiglat. 

The    iatcmil   ohilque    ma^ele    i) 
almost  entirely  covered  liy  tbo   ex- 
ternal oblique.     A  small  angular  portion  only  near  the  pUre  where  its  posterior  filjrta 
take  their  origin,  under  oovcr  of  the  lalissinius  dorai,  is  oxposod  between  Ibnt  jnnaelo 
and  the  external  oblique,  and  even  lliie  la  not  coaelanll;  fuuad, 

Tho  cremaster,  a  muscle  peculiar  to  tho  mole,  consiets  of  fibres  lying  in 
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I  y/itb  thoae  of  the  lower  border  of  the  internnl  oblii^ue  musolo.  It 
nU  aa  <?itorual  aiid  lui  iutemal  nttochnibiit.  The  externa]  attacluBciit 
is  to  Poupart'a  ligament  near  ils  lower  part,  and  there  itfl  fibres  are  contiuturaa 
with  those  of  Uie  internal  oblique  moacle  ;  the  internal  attacfament,  wiiallar 

Pig.  100,  Fig.  199.— LinxAL  n«* 

I'F   THE   TacBK,    aiTisa 

i   DEEP  riEtr    or   mi 
SEimiTm  AlAoaua  ahu 

T>L1!ISV11B£1U9         AbIiV 

mxis  MoMua.    ^ 

Tli(  umtiu  magnos  ii 
tIreMbcJ  out  Ljr  tb«  act- 
pula  bcios  draVD  mwxy 
fram  llie  rib*,  a,  coraauJ 
linwcsi  of  llie  rapulm ;  t, 
ticuoiil  Mvitj ;  f,  \irmtt 
3nglu  ;  it,  lint  doim)  vor- 
tcbm;  (,  plaoeil  nn  tb*  •• 
liubii,  puiiiia  \a  tbe  iiutr- 
Una  of  UimberuBl'a  lin- 
iunit;r,VI,  XU.  IhefiM, 
(iitli,  ind  Ittclflh  rite; 
L',  first  Inmbar  rcrtvbn  i 
1,  upper  portiud  of  tk« 
fi^rmCuA  mrkguus  nlliclxJ 
to  tbe  fint  and  ■umil 
ciba  ;  2,  sobodiI  or  middk 
iwrtion  atta''liMl  la  tbt 
eiioond  luid  tliiitl  litB;  I, 
Jufrerurfnn-fiLap^d  |>ottioB 
■■tUicLctL  to  \\tt  riljii  liw 
lljc  fuurth  t4>  the  niuih  ; 
i.  tha  exlernal  iiili  iiijilij 
muBcliit;  6,  npper  nMd 
oti^ina  of  tlic  Inkonct- 
salisaUlomiDi* ;  0,  orifia* 
(if  llje  niDBcIo  from  tk* 
tiitnsverae  ptocc«M  ef  ih« 
liimbsr  nrtcbne  b;  Ibe 
Jumlur  BpoDeonMii  i  6', 
pnrt  riHDg  ftoiu  Uie  ertM 
uf  the  ilium ;  7,  lusec 
piirtiou  tiling  frgm  tli« 
upper  half  lA  Foupart'i 
ligaiaeiit,  and  paniog  oret 
the  iDlem^l  itigniaal  aper- 
ture ;  8,  elieath  of  th« 
rcdon  muscle  opeoeil  in 
iM  upper  part  bj  removing 
the  apaumruKa  of  the 
oNiquo  mu»1» ;  9,  Iha 
£r>me  in  its  laser  part  laft 
culirc  at  tbe  place  wbora 
the  (enilDan  paai  totinil; 
in    fiont   of    tha     i««tiu 

mnaele;  10,  liia  inlcnpiiialei  mnaclM  of  Iho  Umfttr  Tetlebne;  11,   glateui  miaimua: 

12,  pyciforaiiB, 


and  loBS  oonstnnt,  ia  by  means  of  a  tendinous  band  to  the  spine  nnd  orvst  of 
the  pubes,  close  to  Iko  inMrtioa  of  the  internal  oblique  musda.  Tka 
auperior  fibres  of  the  uiusclo  extend  between  those  attachments  in  a  Beiiu 
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of  aucoeasively  longer  loops,  desoeniUng  ia  front  of  tUe  Hpornrntio  oortl,  a 
Taw  of  them  rcaelung  as  low  (is  the  level  of  the  testicle ;  the  renuiiniiig 
fibrea,  the  greatest  number  of  whiob  descend  from  the  outer  attachment, 
find  a  few  ftom  the  inner,  spread  out  inferiorly  and  are  embedded  in  the 
BubstancB  of  a  fascia,  termed  crcmaiUrk,  which  adheres  to  the  foacia  propria 
of  the  testicle.  Sometimea  tba  only  fibrea  developed  are  a  bundle  descend- 
ing from  the  outer  attachment. 

In  the  female  Iherc  ma]'  bo  almost  conataaLly  dcleclcd  s  Bmall  bondle  of  fibm 
desccDiling  on  the  raimd  ligament  of  the  atcrus,  which  correeponda  vith  the  lut- 
mcntioned  fibrei  of  the  cremaater  muscle  of  tbe  mate. 

I  The  tramrfrialU  ahdominis  muscle,  subjacent  to  the  internal  oblique, 
arises  from  the  inner  surface  of  the  cartilages  of  the  sii  lower  ribs ;  from  a 
strong  aponeurosis  attached  to  the  lumbar  vertobrce  ;  from  the  inner  ma:^n 
of  the  crest  of  the  ilium  in  the  anterior  two-thirds  of  it^  extent,  and  from 
the  iliac  third  of  Poupart'a  ligament.  The  greater  part  of  the  fibres  have 
a  horizontal  direction,  and  oitond  forwards  to  a  broad  aponeurosis  in  front  ; 
the  lowest  fibrea  curve  downwards  like  those  of  the  internal  oblique,  and  are 
inserted  into  the  front  of  the  pubea  and  into  the  pectineal  line,  through  the 
medium  of  the  conjoined  tendon  already  described  ai  common  to  tills  muscle 
and  the  internal  obhque. 

The  aiUtrioT  aponturosis  of  the  transversalia  muaclo  commences  in  the 
greater  part  of  its  extent  at  the  distance  of  about  an  inch  from  the  outer 
border  of  the  rectus  muscle  ;  but  at  its  upper  extremity  this  apoueurosis  is 
much  narrower,  and  there  the  muscular  fibres  of  opposite  sides  approach 
nearly  to  the  middle  lino  behind  the  recti  muscles.  In  the  greater  part  of 
its  oitcnt  it  becomes  imileJ  with  the  posterior  layer  of  the  aponeurosis  of 
the  internal  oblique  forming  the  reotua  sheatli,  and  inferiorly,  ivhoro  that 
aponeurosia  passes  entirely  in  front  of  the  rectus  muscle,  it  remains  blended 
with  it,  and  passes  likewise  in  front  of  that  muscle. 

The  posterior  apoiiturosU  of  the  transversalls  muscle  extends  backwards 
between  the  last  rib  and  the  iliac  crest,  and  opposite  tho  outer  border  of 
the  erector  spinas  muscle,  is  continuous  with  tho  aponeurotic  structure  which 
passes  to  the  verteliral  column  in  three  layers,  commonly  named  the  pos- 
terior, middle,  and  anterior  layers  of  the  lumbar  aponeurosis.  The  posterior, 
or  most  supei'ficial,  of  these  layers  is  that  proTiou.Oy  referred  to  as  being 
connected  with  tho  tendons  of  the  latissimua  dorsi  and  sorratus  inferior 
iiiuscles,  and  which  is  attached  to  the  spinous  processes  of  tho  Tcrtebrre,  Tho 
middle  layer,  which  Lt  the  strongest,  is  attached  to  tho  tips  and  mar^jins  of  llic 
lambar  transverse  processes,  and  lies  botweou  the  erector  xpLnio  and  quail  rntiis 
lumbomni  mn.iclos.  The  remMniog  deepest  layer,  comparatively  thin,  pa^es 
in  front  of  tho  quodratus  lumborum  muscle  to  tlie  roots  of  the  lumbar 
traasverse  processes,  and  at  its  upper  part,  where  it  increases  in  thickness 
atid  ia  connected  with  the  lust  rib,  it  forms,  as  already  mentioned,  the 
ligamentiim  arcuatum  eiiteniuffl.  of  the  diaphragm. 

Tho  triangularis  ilernl,  when  Tiewecl  from  Udiinil,  along  with  the  trnnsvcrsslis 
ubdominis,  bas  the  appearaoi^a  of  hciag  a  cintin nation  of  tbal  muscle  upon  the 
wnll  of  Lbc  chest,  above  the  diniilinigm  ;  hence  tbcnaraa  of  Iniiiacersalia  IharacU, 
which  hag  sometimes  been  given  to  it. 

The  I'ecdrs  <iljdominis  is  a  long  flat  musolo,  oonsisling  of  vertical  fibres, 
eituatcd  at  tho  forepart  of  tho  abdomen,  within  a  tendiuous  sheath  formod 
in  tho  manner  already  described  in  the  account  of  tho  aponeurosis  of  thn 
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internal  oblique  mnscle  ;  it  is  Eepanited  from  the  diubcIo  of  tbc  otli«T  wde 
liy  n  n.iiTow  intervdl,  which  is  occupied  by  a  dense  fibrous  Btractnre,  the 
Unta  atba  nfterwards  dcAoribod.  It  ariseB  £rom  the  upper  margin  of  the 
piibos  by  a  Ant  tendon  conaiating  of  two  parts,  of  which  the  iuterDiU  a  ntncb 


Fig.  200. 


V^.V  ^.: 


Fig.  200.— Di«p  Mpsa» 
or  me  roiutrAir  «r 
TnB  Tbute  iirn  Saciv 

Th«  expUnalioB  of  ik 
TCftreiiiiea  rruoi  1  to  11 
bu  mlnul J  boeu  fjma,  ii 
the  descHplioD  (>f  fig.  in. 

0,  coracoid  procto ;  I, 
Etemntn  ;  e,  c,  earli]«(s 
'f  lUe  fiab  ribs  ;  </,  wt- 
r^rm  ]>ortioii  of  tht  dcf- 
DUiu  ;  e,  B<riiipb;va  psbi*; 
/,  anterior  sup«nor  il'ae 
spiKe  ;  12,  cm  Uie  6rtb  tat 
Figbtli  tihs,  aval  tbc  ■■' 
terlJDa  nf  tlie  srmtiii 
lungDDS  ;  IS,  nn  tbc  tigbl 
fidt,  the  nct-na  abdonuBU 
l^!]nlpUtcl;  cxpoced:  na 
tbc  left  aide  13',  IS',  Ux 
diviilcil  eada  oF  the  euBC 
lunsclc,  a  portion  being  it- 
inoTcd  ;  14,  pointa  to  lb* 
]i;ianii[lnlia  muscle  cipoiH 
o<i  the  left  Bide;  IS.  on 
the  HEht  aite,  the  ialarul 
oblique luOHcle ;  IS',  vifft 
of  its  Io»-er  fibrtcfrum  tbt 
deep  mirfnce  or  Poopert'i 
lignment ;  15*,  cDDjoiacd 
tendon  of  tlie  ialemeJ  ob- 
ljr|uc  and  (lADATersJi^  de- 
EotyDding  to  the  )icctineil 
line;  between  ly  nail  IS* 
the  in(«rniil  or  deep  iu- 
euinataperlare,anhedDi« 
h>'  tbc  iDaoonlBT  fibres  ;  l&i 
nn  the  left  aide,  cut  »1^ 
of  llic  iatcrniil  oMi-|>ic, 
bhuwn  dingrmnmiiiicillT, 
to  iudicalc  tbo  muiner  m 
nhkh  ita  tendon  aplju  to 
forui  the  (hmth  of  tlit 
leFtOB  miiacle ;  19,  the 
teiidoii  or  nponeoroeis  of 
the  external  ohUqae  Biiucl* 
uniting  in  front  with  the 
Bbeath  of  (he  rectus. 


the  smiitler,  and  is  coo- 
iiccted  with  tho  ]i^- 
ments     covering      the 

pubic  eymphysia,  wlulo  tho  estornal  ono  is  filed  to  tlio  pubic  orcst. 
ICxpaDding  and  becoming  thiDiior  nt  the  upper  end,  tho  diubcId  ia  iiiseitcd 
iaio  tho  cnrtilagua  of  tluoo  ribs,  the  fifth,  aixth,   and  aovonth,  usunlly  by 


^ 


BECTU3  MUSCLE.    ABDOMINAL  LTNES.  BS 

tbrea  distinct  ports  of  iiner(»nl  size.     Some  fibres  aUo  are  genemllf  found 
attached  to  tbe  ensiform  cnrtili^e. 

The  fibres  of  the  rectus  niusclo  aro  intorraptad  by  three  or  more  irregular 
tendinous  intoraoctions,  named  linen  Irantunce.  The  tliroo  whiuh  are  most 
coustuit  are  placed,  one  opposite  the  umbilicus,  anotber  on  a  level  vrith  the 
ensiform  cartilii^'c,  and  the  third  intermediately  between  them :  and  those 
generally  nm  across  tbe  whole  muscle.  When  one  or  two  additional  trans- 
verse lines  occur,  tlioy  are  naually  incomplote  ;  one  of  thera  is  very  gene- 
rally placed  below  the  umbilicus,  the  position  of  the  other  is  variable.  The 
intersections  do  not  usually  penetrate  tho  whole  thickness  of  the  muscle,  but 
ore  confined  chiefly  to  its  anterior  fibres,  and  ore  firmly  united  to  the  anterior 
vail  of  tbe  Bboath  of  the  muscle,  while  the  posterior  surface  of  tbe  musclo  has 
no  attachment  to  the  sbcath. 

The  lineie  transversa;  may  be  regarded  sa  indications  of  ihe  abdorainal  riba  of  s^me 
of  the  lover  nnimals ;  they  aonictimcs  extend  oatvards  from  the  rectus,  and  penetrate 
partiallj  into  tbe  internal  oblique. 

Tho  pijrnmiilaiit  is  a  small  muscle  resting  on  the  lower  part  of  tbe  rectus. 
It  arises  from  tbe  front  of  the  pulio?  and  the  ligaments  of  tbe  symphysis, 
and  becoming  narrow  as  it  ascends  over  tbe  lower  third  of  the  interval 
between  the  umbilicus  and  pubos,  is  inserted  into  the  linoa  alba. 

The  pyramidttlia  is  covered  in  front  by  tUfl  aponeurosis  of  llie  olbcr  mnaclea,  and 
Teats  posteriorly  on  the  rei^tm,  the  sizo  of  the  lover  part  of  which  is  augmented  when 
tbe  pyramidalia  is  wautlnt'. 

Tbis  muKle  is  eften  absent  on  one  or  both  aides :  la  soma  iastancea  it  has  been 
fonnd  to  be  double.     It  occoaionslly  exceeds  the  length  above  stated. 

Tha  linea  aVja  is  a  white  fibrous  atructure,  extended  perpendicularly 
downwards  in  tho  middle  line  from  tbe  ensiform  cartilage  to  the  pubes.  This 
tendinous  band  is  formed  by  the  union  of  tbe  aponeurosee  of  tbe  two 
oblique  and  tho  transverse  musclus,  tbe  tendinous  fibres  Ijeing  continued  in 
a  deousBnting  manner  from  one  side  to  tho  otbor.  Some  longitudiual 
fibres  are  distinguishable  towards  its  lower  enil.  It  ia  broader  superiorly 
than  inforiorly,  and  a  little  below  tbe  middle  is  widened  out  into  a 
circuliu'  flat  space,  in  tbe  centre  of  which  is  situated  the  cicatrix  of  tbe 
vmbilieut. 

The  Hntiz  itmitunarct  are  the  two  curved  linear  spaoea  on  tho  surfiioo  of 
the  abdomen,  placed  externally  to  tbe  outer  margins  of  tho  recti  mnncles. 
They  are  produced  by  tbe  absence  of  muscular  fibres  behind  that  port  of 
the  aponeurotic  tendons  ;  they  correspond  uu  their  inner  side  to  tho  outer 
margin  of  tbe  sbeatb  of  tbe  rectus,  and  on  their  outer  sido  mainly  to  tbe 
line  of  termination  of  tho  fibres  of  tbo  oblique  muscles  in  their  aponeuroses. 

Tho  qiiaiiraUis  himhonim  is  an  irregularly  quadrilateral  muscle,  slightly 
brooiler  below  than  above,  placed  between  the  bist  rib  and  the  crest  of  tbo 
ilium,  close  to  tbo  vertebral  column.  It  ia  divisible  into  two  parts.  One 
of  these,  arising  by  fleshy  and  tendinous  fibres  from  tbe  ilio-iumbar  ligament, 
and  from  tho  iliac  crest  for  several  inches  near  the  place  where  that  ligament 
is  attached,  is  inserted  into  tho  inferior  border  of  tbe  last  rib  for  about  half 
its  length,  and  by  four  tendinous  slips  into  the  transveree  processes  of  the 
four  superior  lumbar  vcrtebriB.  Another  series  of  fibres,  arinug  by  two  or 
threo  tendinous  slips  from  as  many  of  tbo  iufLirfor  transverse  processes  at 
their  upper  margins,  pa8.se«  in  front  of  those  inserted  into  the  same  processes, 
and  joiTis  with  tho  pai't  of  the  muacla  attached  tn  tbo  rib. 
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Tho  nomlMr  of  the  polnta  of  inpertion  of  ttU  mnaelo  W  the  TCcLebne,  OBd  llie 
Gil«Qt  of  its  coDDCcLion  with  Ihe  lost  rib.  vary  in  diffcrcnl  imtanceit.  It  u  lomelimes 
attnched  lo  Ihc  Iwdj  or  tranarerae  process  of  ibe  Inst  dorsal  vertebra. 

Tbis  mnsde  Ja  placed  between  llie  middle  and  doopesL  lajcr  ot  the  lumbar  aponen- 
roiia,  and  its  inner  part  la  covered  in  front  b;  the  psoas  muscle. 

Fig.  201. 


Fig.    201.— DrArlMl!    OV   A    TBilBl-KRSB    SECTIOS    07   THR    WjlLli    OF   nil   AbDOHIEV,    JO 

anon  tue  cmndeutk^hs  iit  the  Li'Mbir  ami  Abdokibal  Aponeijiuisu,   tmo  tdk 
SBBltn  OF  TUB  Reotdb  Mcsolk. 

A,  Bt  the  level  of  the  third  lombat  veitebni ;  B,  the  fare  part,  at  a  fe*  inebe*  aboro 
the  pabes. 

a,  BpincinB  proeess  of  tlio  third  lumbar  vertebra ;  b,  body  ;  1,  BfcUon  of  the  eitem*! 
obliqnn  moMle ;  2,  intenifll  obliqiip  ;  3,  Ir.inBTersolis  ;  4,  a  dolled  tine  to  msrlt  the 
pogilioD  of  the  fsBcia  lining  tho  al-domeii ;  5,  5,  in  A,  Ihe  fintCTiLir  and  ptsteHor  parts  of 
the  slieath  of  the  ncluB,  formed  hj  the  aponcuroala  uf  the  int«miil  obliqao  spliuing  at  ill 
enter  edge  S' ;  fi,  points  bj  two  linei  lo  the  aoolioD  of  the  rectus  tnaacle  in  A  and  B ; 
7,  innermost  layiT  of  the  lunibnr  aponcnroaii,  corering  in  front  thi|  iinadritiii  tumbomm, 
and  pBBiing  to  the  root  of  Ihe  transverse  process  ;  8,  points  ti>  the  lection  of  the  i«oas 
magnuB  and  j^rvna  taiificSc^;  il,  the  aeetion  of  tho  crectorefl  sjiinra  muscles;  i'  +  i  tlie 
middle  layer  uf  the  Inmbnr  aponeurDsia  paasing  to  tho  ettrcmity  of  the  tranivorse  proces ; 
II},  10  +  ,  the  p'latertor  hycr  of  Ihe  lumbar  ajwiienrnais,  connected  uith  tlic  lutissimos 
and  serratDa  iDfcriiir  :  in  A,  at  the  (huath  of  tlio  recLna,  the  aporjcurosia  of  the  citeinnl 
oblique  is  seen  to  unite  in  front  nith  the  plu'nth,  while  that  of  the  lnLDav(;rBKlis  is  Been 
onitiug  ■with  it  W.ind  :  in  B,  tho  section  is  (nken  below  the  semilniiar  fuM  of  Iioupbu, 
vlicrp  all  Iho  tenilovs  pass  in  front  of  the  rectos  as  at  5' ;  the  +  near  this,  and  in  a 
similnr  jilaco  in  A.  marks  tho  middle  line  and  the  place  of  the  nBian  of  tjie  nniKl 
apaDeurGses  in  the  lineu  alba. 

AcnoKS. — The  abdominal  ntnielei  not  only  form  a  great  part  of  tbe  vail  to  enclose 
ftnd  support  the  alidominal  riscem,  bnt  by  their  oonlraction?  are  capable  of  ocliny 
succcsflivcly  on  those  viBCcra,  on  the  thorax,  and  on  the  pelvis.  When  tlia  pelvis  and 
thorax  arc  Gicd.  tho  abdominal  mnBcIca  vonstrict  the  cavity  and  cnmpress  tho  viscent, 
particularly  if  (he  ilinpiira^m  be  Sxed  or  be  made  to  descend  nt  (lie  same  time,  ni 
tttcan  in  vomiting  and  in  the  eipulaioa  of  tlic  foetus,  the  fivccs,  nnd  the  urino. 
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If  tho  vertebral  colamn  be  fired,  Ibcso  mosclea  proas  up   iLe  dinpbragra,  draw 
[down  tUc  ribs,  OJiJ   conlraot  tbo   lower  bonier   of  tbo  tbonii,  and  so  conttLbuW 
rlo  cipiratiba ;    but  if  the  Tcrtcbral  columa  be  not  SAcd,   the  Ihorui  wili  be  beul 
I  dircL-tly  forwariU.  Trhca  liio   uuMlea  of  bolh   aidi^a  nul,  or  rotated  to  oitlier  side, 
[ihould  tbey  Ml  altemalelj.      Thus,   if  the   eitertml  oblique  of  the   right  side  be 
[made  to    ant  on   the   llioraK,   the  firbl   cfTeut  ap]>cara  to  be   that  of  drawing  il« 
Imui^in   donn   tuw.irda   tho   jieWiai  bul,   if   Ibc   effort   bo    coutinucd,    tho  trunk 
(rill  be  rotated  towanti   the  oppoElle  side.      Tlie   left   intenial  oblique  may  co- 
operate in  tbia  acUoD,  for  the  dinwtlon  of  lis  flbnis  eoinddea  irith  that  of  Iha  right 
eiternal  ubliquc. 

If  Ibo  thorBi  be  Gxed,  the  abdominal  muscles  may  lie  made  tn  ai:t  on  the  pelvis ; 
thus,  io  the  ai'tion  of  climbing,  tho  Irunjc  and  arma  being  elevated  and  lucil,  the 
pelvU  ia  drawn  upwards,  either  directly  oc  to  one  hide,  m  a  preparatory  alep  la  Ibe 
elevation  of  the  lower  limba. 

Tho  attachment  of  tbo  Icndiuous  intcrsectionfi  of  the  rectus  muscle  to  the  anterior 
wall  of  its  sheath,  causes  the  formaljou  of  correapondiag  traoiveme  folda  during  its 
CDntracUon,  and  may  enable  the  separate  parts  of  the  moaelc  to  act  on  diSerent 
porlioos  of  the  abcioininil  wall.  By  the  same  artaBgemcDt,  when  the  obliquo  and 
Imnsrerse  miuclca  contract,  tho  breadth  of  the  recti  will  bo  maintained  and  even 
increased;  and  the^  muscles  will  tbuti  be  enabled,  both  in  the  straight  and  in  the 
incurved  j'ositiuD  of  Ibe  abdominal  wall,  more  etfcotually  to  compreria  the  abdominal 
viscera    The  pyramidalis  mnacle  assists  the  inferior  part  oC  the  rectus. 


FABCLS  or  THB   ABDOUBir. 

The  tuptrjkial  faecin  of  the  abdomen  is  usually  dertcribed  an  cooustiiig  of 
two  layers,     Ono  of  thoRO,  tho  siiheulanewu  Imjer,  correapondB  in  its  goncml 
fuiittirea  with  tho  areolar  auhoutaneoiw  tissue  of  other  parts  of  tho  body, 
ami  coutoius  embedded  in  it  a  very  variable  aiid  oftoii  large  rjiKUjlitjr  of  fat. 
Tlio  other,  or  dccptr  lii'jer,  ia  of  a  denser  and  more  membranous  struoturo, 
contains  a  couiiidcrable  amount  of  yellow  ola^ic  tissue  in  its  substance,  and 
ia  unit«jil  by  intervening  fibres,  in  some  places  very  closely,  to  iha  oponeuroaiH 
of  the  onternal  oblique  musole.      These  two  layers  ore  both  continuous  with 
tho  superficial  fascia  on  other  parts  of  tbo  trunk  :  they  can  bu  dissected  as 
distinct  layers  only  ou  the  fore  port  of  thu  abdomcu,  aud  are  separatud  in  a 
more  marted  manner  in  tho  lower  part  of  its  vrall,  where  subcutnuoous  vob- 
seis,  such  as  tho  superficial  tpiyastric  aud  ciroumaex  iliac  he  between  them, 
Tho  deep  or  elastic  layer  of  tho  superficial  faada  is  bound  down  by  a  thin 
but   dense  intervening  layer   of   fibrous  tiasue   to   the   aponeurosis   of  tho 
eitemul  oblique  muBcle  iu  two  plncoa  more  particularly,  viz.,  along  the  linea 
olba  from  tho  umbilicus  to  tho  pubes,  and  in  tho  wholo  length  of  Poupart'a 
ligament.      At  the  lower  [lart  of  tho  linea  cdba  it  sends  fibrous  and  elastic 
processes  towards  the  dorsum  of  the  penis,   which  form  ita  so-called  sns- 
penaoty  ligaments.      By  ita  close  union  to  Poiiport's  ligament,  it  comea  into 
rehition  with  the  fascia  lata  of  tho  thigh  which  is  also  united  to  that  struc- 
ture :  but  in  the  neighbourhood  of  tho  citomal  inguinal  aperture  it  remains 
free,  and  ia  prolonged  downwards  over  the  apemiatic  cord  to  the  scrotum. 
The  subcutaneous  layer,  losing  its  fat,  is  combined  with  the  deeper  layer  as 
they  both  pass  to  the  scrotum,  and  hero  the  layer  which  they  form  acquires 
a  reddish  brown  colour,  and  undergoes  a  modification  in  structure  by  being 
mingled  largely  with  involuntary  muscular  fibres,  and  thus  forma  tho  diirfon 
tunic  of  the  scrotum.      Some  involuntary  muscular  fibre's  also  exist  in   tho 
altered  superficial  fascia  which  covers  tho  penis.     This  covering,   on  leaving 
the  scrotum  poateriurly,  becomes  eoatiuuous  with  tho  suporliciat  fiuciii  of 
tlio  perineuui, 
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The  |iatU  of  the  superficial  fascia  hero  ikcctlliod  linvo  rccciTcd  oiinaU  atUBttea 
Itum  surgit'al  anaLomisU.  bceau^D  of  tbcir  <Aofc  icUlioo  to  the  ecoi  of  beralil 
tuuiuiirs:  tbo  adliesiou  of  lUu  fuuJa  tu  Puu^mrl'i  liguuicul,  and  it<  dl!<pi>u(ioD  over 
llio  inguliul  aperture,  siicrmatk'  corJ,  &nd  acroliim,  white  tbe>  iiieTent  tLe  dcu<M 
upon  Uic  Ibigli  u(  uuilLcr  whiub  bu  beeo  eQu-tcd  Ucucnlh  tbe  fueia,  canae  it  nliMr  la 
spri'ud  upn-anU  upon  llie  abdumea  or  to  take  its  uour^  •liiwnwLinlB  upon  Uie  Mt«(aH. 

TLe  ilcep  layer  of  Uie  abdomioAl  ioacia  is  also  intcresling,  oi  concspoiuliiig  nith 
the  fuiii'm  it&i/oNiinntM,  a  slrong  moDibralio  coii&LsliDS  aliuost  entirely  of  jcllow 
cl:t3Llu  tliBUD,  nliieh  exists  in  aaimalji,  as  niay  bo  well  eccn  la  tbe  hor&e  uc  ax,  and 
wUicb  eoutributea  to  Ibo  support  of  Ibc  viscera. 

Lining  membratie  of  f}ie  abdomen, — Oa  tte  inner  Hnrfnee  of  the  w»ll  of 
thu  abdomen  is  a  membriuioua  structure  which  linea  tlie  Tisccml  nspoct  of 
the  deepest  Etratum  of  muscles  :  it  i*  divisiblQ  into  two  piincipBl  part^ 
the  fascia  tmnsToisolis  and  fascia  iliitcn. 

The  faicia  trantcertaUa  is  named  from  its  position  an  tbo  deep  ttatkoa  tt 
the  tronsversalis  muHclo.     It  is  strongest  and  most  clonrly  denionstntUe  ia 
,  the  lower  part,  whoro  tho  musculur   and   tendinous   &up[>ort   ia   eomvwiuit 
l-weoker  ;  oud  hero  also  it  is  of  particular  iuturcst,  on  account  of  ita  fonuii^ 
'  one  of  the  coverings  for  iuguiuul  Iiuniiu.     Followed  upworda    froni   Uiik 
eitiintion  tho  transverealis  fascia  beoomos  gradually  less  etrong,  and  bejrond  tlie 
mnrj^n  of  the  ribs  it  degenerates  into  a  thin  covering  for  the  under  swrttJit 
of  tbo  diaphragm,      Along  tbe  inner  surface  of  the  iliac  crest,  between  ihc 
iliiicuB  and  tranaversalia  musclus,  the  fascia  is  attached   to  the  pei-i<Mt<niiii, 
For  about  two  inches  inwards  from  thu  anterior  sujicrior  iliac  Epiito,  it  » 
closely  conneoted  with  (ha  posterior  surface  of  Pou|)ai-t's  ligament,  and  k 
there  directly  continuous  with  the  fascia  iliaca,  a  white  line  sometimes  mark- 
ing tho  place  of  continuity.     At  this  placu  uLso,  aud  to  thu  same  extent,  tha 
fascia  lata  b  clijsuly  united  with  both  the  fascia  transvorsalia  and  Puupwtii 
lig.i.uieut,  which  thus  serves  as  a  line  of  niiion  of  several  layors  of  fMoia. 
About  midway  between  the  iliac  spuio  and  thu  pubcs,   the  esteruol   iliM 
artery  and  vein,  as  they  pass  out  into  the  thigh,  intervene  between  the  fuscia 
transversalis  and  tho  faacia  iliaca,  and  from  this  point  to  tho  edg«  of  Gitn- 
burnut's  ligament  the  fascia  ttiuisvcrsalis  is  prolonged  donnwaids  under  the 
crural  arch,  and  over  tho  artery  and  vein,  forming  tho  anterior  portion 
the  funiiel-shapad  femoral  sheath.      This  prolongation  of  the   fascia  t. 
vcrsalis  passes  luider  Puupurt's  ligament,  and  ia  not  very  closely  uuJ 
with  it :  it  is  strengthened  by  a  dense   band  of  fibren  which  ardios  over 
tUc  vesaols,  and  is  inserted  iuto  t!ie  pubic  crest  and  pectineal  liuu  buhind 
the    conjoined    tendon   of   tho  trnnsvursalis   and    internal    oblique.       This 
baud  is  sometimes  called   tho    dctp   cniral  arch.      It  includes  beneath   tt, 
internal  to  tho  vessels,  a    space    butwecu    Gimbemat's    ligament   and   tha 
vein,    sufficiently  largo   to  admit  tho  pobt  of  the    little    finger ;    this 
called  the   criirul   r'tuii,   and    is   the  space    through   which   femoral   ho. 
descends.      About  half  way  Ijetwcen   tho  anterior  superior  iliao  spine  and 
the    symphysis  ]>ubLH,    and   about   half   an    inch    above   Poupart'i    liga- 
ment, the  spermatic  cord  in  tho  male,  or  tho  round  ligament  in  the  female, 
pierces  the  fascia  tmnsversnlis.      Tbe  opening  thus  made  ia  called  the  inlcmal 
or  deep  abdominal  ring,  to  distinguish  it  from  tho  external  or  superficial 
ring  in  the  apoueurods  of  the  external  oblique  muscle  ;  the  fascia  above  and 
internal  to  it  is  thin,  but  bulow  aud  external  to  it  is  firm  and  thtok,  and 
forms  a  distinct  crescentio  margin,   over  which  tho  cord  or  round  ligament 
passes ;  from  tho  bor<lcrs  of  the  opening  a  delicate  funnel -shaped  covering, 
the  in/undibvlifvrm  fascia,  is  prolonged  downnorda  on  the  cmorgiiig  etnio 
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tnre,  and  forms  ia  coaes  of  oblique  Itemia  oue  of  the  coveriuga  of  tlio 
tumour. 

The  fasda  iliaea,  mom  Umited  in  extent,  but  stronger  than  the  fascia 
tronaTeraaJis,  lines  the  back  part  of  the  abdomimil  cavity,  anil  oovera  iiot 
only  tlio  muBcle  from  whioh  it  derives  its  name,  but  also  the  psoas.  The 
densest  portion  of  its  fibres  is  stretched  tronsTerBely  from  the  iliAO  crest, 
over  the  raargin  of  the  psoas  muscle  to  the  briru  of  the  pelvis,  where  it  is 
intimately  bieoded  with  the  perioateunj.  Superiorly,  this  membrane,  be- 
coming much  weaker,  is  conuected  iutemally  with  the  sacrum,  and  by 
small  and  distinct  processes  nith  the  intervertebral  substances  and  the 
neighbouring  margins  of  the  lumbar  vertebrto  ;  Fmd  finally  it  becomes 
bleuJed  with  the  fiiacia  whicli  covers  the  diaphragm  and  forms  the  liga- 
uieutum  arcuatuni  externum.  The  external  iliac  vessels  lie  in  front 
of  this  part  of  the  iliac  fascia.  To  the  outer  ride  of  those  vessels,  the 
fascia  turns  forwards  to  bo  connected  with  Poupart's  ligament  and  the 
fascia  tronsversolis,  as  already  described  ;  to  the  inner  ridti  of  the  femoral 
vein  it  ia  attached  to  the  ilio-pectineat  line,  where  also  the  fascia  lata,  Ixiing 
troceil  upwards,  is  found  to  terminate  ;  and  between  those  two  points, 
aamoly,  behind  the  femoral  vessels,  it  continues  downwards  over  the  margin 
of  tlio  pelvis,  forming  the  back  port  of  the  sheath  of  those  vesaols,  iu  the 
same  maaaur  as  its  fore  port  is  formed  by  the  fascia  transversal  is. 

Tho  psoas  par^-us  ia  clostdy  oonncoted  with  the  iliac  fascia,  by  means  of 
wj  expansion  of  its  tendon. 

At  the  book  part  of  tho  abdomen  is  the  aponeurosis  of  the  quodratus 
lumboniui  muscle,  forming  the  anterior  layer  of  the  lumbar  apouourosis  ; 
this,  together  with  the  posterior  and  middle  layers,  has  been  already 
described  along  with  the  tmnsversalis  muaclo,  with  the  aponeurotio  origin  of 
nhicli  they  ore  oU  conucctod. 

FASCLE    OF    THTE    rERINJEUM. 

As  a  knowledge  of  the  disposition  of  tho  fiisciffl  of  the  perinteum  and 
pelvis  assists  the  comprelieoaiun  of  the  attachments  and  relations  of  the 
muscles  of  thofio  regions,  tho  faaciio  will  here  be  first  described. 

Sujierficial  Fascia. — In  tho  posterior  half  of  the  perinteum  tho  sub- 
cutaneous fat  is  continued  deeply  into  the  iachio-rectal  fossa,  the  pyramidal 
space  intervening  between  the  obtorator  fascia  and  the  levator  aui  muscle. 
Ju  the  anterior  half  of  the  periufenin,  benc-ith  the  subcutaneous  fat,  is  pbtced 
a  special  layer  of  fascia,  continuous  with  the  dartos,  tho  jiioper  giiptrlicial 
ptrinaal  ftacia,  somotimes  called  fascia  of  Cullts.  This  fascia  ia  bound  down 
on  oaoh  side  to  the  margin  of  the  pubic  arch  its  far  back  as  the  ischial  tuber> 
osity  ;  posteriorly,  along  a  line  from  tho  ischial  tuberosity  to  the  central 
point  of  the  perinoaum,  it  turns  round  the  jioflterior  morgia  of  the  traua- 
versus  periniei  muscle  to  joiu  the  suVpubic  fascia,  to  be  presently  described. 
From  its  deep  surface  likewise,  an  incomplete  septum  in  the  middle  line 
dips  down  to  tho  urethra  and  passes  forwards  uito  tho  scrotum.  It  tlius 
happens  that  air  blown  in  beneath  the  proper  perinmal  fjisoia  on  one  side 
pauses  forwards  and  dlstonds  tho  scrotum  to  a  coitaiu  eitnut  on  that  side ;  it 
may  then  penetrate  to  the  other  also,  nud  if  injected  with  B\ifficieut  force 
may  reach  the  front  of  tho  abdomen  and  travel  upwards  beneath  the  super- 
ficial fascia;  but  it  neither  passes  backwards  to  the  posterior  half  of  the 
perimcum  nor  down  upon  the  thighs.  The  same  course  is  followed  by  urine 
or  matter  extravasated  beneath  the  proper  perinraal  fascia, 
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Tho  deep  pcrinftal  or  sub-ptibic  fascia  is  ?tretcliail  across  the  pul>ic  arcb 
on  tho  deep  eurfitco  of  tlic  crura  of  Lhe  peu'is  anil  tlio  bulb  of  the  uretlira. 
It  conaiata  of  two  diatiuot  layers  of  strong  fibrous  mombrauo,  sepaimtm]  by 
intorveuing  atructurca.  The  anterior  layer,  or  Iriangiilur  li.jam«ii(  (•/  tlie 
tirclhra,  attached  to  the  inferior  iiiFirgin  of  tho  sytDpkyiLs  pubis  anil  to  Uiu 
muji  of  tho  pubic  mid  iachiul  boiies,  and  extending  iu  the  middle  lioe  back 
to  tho  ceutfid  point  of  tho  porinteum,  is  i>orforated  about  an  inch  from  the 
symphysis  by  the  urethra,  imiiiediately  before  its  espansion  into  the  bulb, 
nud  above  luid  iu  front  of  this  by  tho  doraal  vein  of  tho  penii  in  lbs 
tniddla  lino,  sJid  by  the  pudic  arteries  mid  uervea  on  each  side.  At  ita 
posterior  and  inferior  extremity  it  is  connected  with  the  deep  Inyer, 
mid  with  tho  recurved  margin  of  tho  periunjal  fascia,  Betweeii  tlio  two 
layers  of  the  subpubic  fascia  arc  pluccd  tho  mciubnuious  portion  of  tho 
itrethr.t,  the  deep  transverse  and  constrictor  muaoles  of  tho  urethra,  and 
Con-per's  glandu,  together  with  the  pudic  arteries  and  norvea  and  the  arteries 
of  tho  bulb.  Tho  deep  layer  consists  of  a  right  and  left  lateral  half,  which 
ore  separated  iu  the  iniddlo  lino  by  tho  uretlira,  close  to  the  neck  of  tlia 
I)rostato,  aud  are  continued  into  ihe  capsule  of  that  gland.  This  layer 
of  faacia  is  sujierficial  to  the  anterior  fibres  of  tho  levator  ani  muscle, 
which  lie  between  it  nud  the  palvio  fascia,  aud  is  counocted,  not  only  willi 
the  superficial  layer,  but  likewise  with  a  thin  web  of  areolar  tis-suo  which 
lies  on  the  surface  of  the  levator  oui  muscle,  and  is  distinguishud  as  the 
anal  fascia, 

Iu  tho  female  the  sub-pubic  fascia  ie  divided  in  tho  middlo  bj  ihe  ragino. 


rtBCIM  OF  THE  PELVIS, 

Tiie  fascia  lining  tho  pelvis  is  described  in  three  parts,  viz.,  tha  upper 
part,  or  amlieidcd  ptlric  fascia,  and  tho  two  lower— tho  racto-veeical  fuda, 
and  tho  obturator  fascia.  Tbo  first  of  these  is  divided  into  the  other  two 
nt  ihe  level  of  a  white  band  of  fibres,  stretched  from  tlio  lower  part  of  tlie 
EjmpLyais  pubis  to  tho  spine  of  tho  ischium.  Tlio  ppico  between  those  two 
faaciic  is  occupied  by  the  levator  ani  and  tho  fat  and  other  conteuta  of  the 
iachio-rectol  fossa. 

a.  The  pelvic  fnscia  is  attached  at  the  side  superiorly  for  a  short  spaco  to 
the  brim  of  the  pelvis,  but  in  front  of  the  liue  of  its  oaseoua  att.icluui'nt  it 
iuuliuos  downwards  towards  tho  lowoi'  part  of  the  Bytnphysia  pubis,  fullowing 
the  margin  of  the  obt\irator  iiiteruua  muscle.  Anterior  to  the  spine  of  tha 
isohinm,  it  lies  between  the  obturator  iutemus  aud  the  jieritoneum,  and  at 
the  back  part  of  the  pelvis  is  continued  na  a  thin  membrnne  over  tho 
pyriformia  muscle  aud  the  saci-al  nerves,  and  ia  perforulod  by  brandiea  of 
the  iuteruol  iliao  artery  and  vuin. 

b.  The  rcclo-vcfkal  fnacia  la  the  direct  continuation  of  the  pelvic  fascia 
downwards  nud  inwards  to  tho  viscera,  below  the  level  of  tho  wliite  line 
previously  moutioiied  ;  it  descends,  immediately  in  contact  with  the  inner 
surface  of  the  levator  ani  muscle,  to  the  prostate  gland,  tho  urinary  bladder, 
and  the  rectum.  On  reaching  those  organs  it  spreads  over  them,  and 
to  some  Qitont  encosci  them.  Close  to  the  symphysis  pubis,  a  short  baud 
is  directed  backwards  above  the  prostate  gland,  to  the  bladder,  with  which 
it  is  intimately  connected.  A  similar  l>and  exists  at  tho  opposite  sido  of 
the  symphysis  pubis,  and  iho  two  are  separated  by  a  narrow  depression,  in 
wliich  the  dorsal  veins  of  the  penis  lie,  after  eutering  the  pdviei.  Tho 
banda  in  ijaestiou  aro  named  the  antenor  tntt  liyamaUa  uf  the  urinary 
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bladder.  At  tlio  place  where  it  la  rofleotod  inwards  to  the  side  of  the 
bladder,  it  fonns  tho  lateral  true  oesieul  ligamtnt.  At  tlio  aide  of  tlie 
LUJiIlt  anil  proatiitc,  the  rcoto-vtsical  faacia  gives  n  prolongnUon  forwards 
(III  the  yebiB  (prostatic)  which  cover  the  prostiite,  and  is  finuly  adherent  to 
the  cnpsiila  of  thitt  organ,  except  at  ila  base,  where  an  iiDf;ulur  furrow, 
occupied  by  largo  voins,  exists  between  the  prostate  and  bladder.  Into  thii 
furrow  tho  inciaiou  for  lithotomy  ought  not  to  extend,  on  account  of  the 
Uutiger  from  wounding  the  veins  and  from  tho  infiltration  of  urine.  A 
portion  of  the  recto-vesical  fascia  iuveata  the  vesiculie  aemlnalcs,  and  is 
extended  across  betweon  the  bladdc-r  and  the  rectum  ;  continuing  into 
tho  iiiombrano  of  the  opposite  side,  it  supports  the  bladder,  and  separates 
thai  organ  from,  tho  intestine.  On  the  rectum  the  fascia  is  also  reflected 
upwards  and  downwards,  gradually  degenerating  into  a  thin  membrane  over 
the  surface  of  the  bowel,  ns  it  likewise  docs  on  tho  bhidder. 

c  The  ablurator  f/iacia  is  a  membrano  stretched  over  tho  lower  part  of 
the  surface  of  tho  obturator  internum  ninscle  witbia  the  ptlris.  It  is 
connecteil  superiorly  with  the  white  band  before  referred  to,  which  consists 
indeed  of  its  superior  &brcs,  and  it  is  attached  in  the  rest  of  its  circumferetice 
to  the  rami  of  the  pubis  and  ischium,  the  ischial  tuberosity,  and  the  greater 
and  leasur  s.'^cro-aciFitio  ligaments.  It  lies  between  tbo  obturator  intemns 
muaclo  and  tbo  iachio-rectal  fossa,  and  presents  in  its  sulistance  towards 
the  muscle  a  canal,  which  contains  the  internal  pudic  artery  aud  ucrve  iu 
their  course  to  tho  periuojum. 

Tbe  ohtnrntor  faifii  is  somotiines  included  in  the  ilemriptton  of  tbo  pekic  friscia 
nbile  the  rcclo-vcsii-al  ia  cansidcred  as  an  oFTact  from  it.  It  nill  be  Touud,  lioircTtr, 
uu  dl^eclian,  that  tbe  rccto-vosical  fascia  is  always  most  directly  conUnuoua  wilb  tbo 
pelvic  fascia,  and  tbat  tbo  olitaratot  fascia  ia  only  loosely  connocl«d  nitb  it.  Indeed, 
tiiD  tibros  of  tbe  levator  ani  muBclo  in  moat  oases  pass  upwards  to  some  extent  beyond 
ibc  wlut«  line,  and  tbos  soparato  tho  obturator  from  the  pelvic  fascia. 

The  isehio-rccUd  fosaa  is  a  pyramidal  space  occupied  by  subcntnnoous  fat. 
rt  is  bounded  eTtemally  by  the  obturator  fascia,  posteriorly  by  the  gluteus 
ma<ciuiua  muscle  and  great  sacro-sciatia  ligament,  and  iaternally  by  tbo 
recto-vesical  fa>icin  ;  anteriorly,  its  base  is  limited  by  the  margin  of  tbo 
periiiUMil  ojkI  tho  sub-pubic  fnseico. 

In  tbo  fornolo  the  pelvic  fascia  is  connected  with  the  vagina  in  the  samo 
manner  as  with  the  other  xwlvic  organs. 


MUSCLEa   OF  TUG   rGOIN'^^Cll. 

Tlio  muscles  of  the  perinteum  dilTer  somewhat  in  tho  two  acSM,  tind  must 
Ihoreforo  bo  separately  described  in  each.  In  both  suxoa  they  may  bo 
'lividcd  into  two  groups  according  as  they  aro  more  immediately  connected 
with  tho  lower  orifice  of  the  alimentary  oanal  or  with  tho  goiii to-urinary 
oiitk-t.  In  both  groups  auperlicial  and  deep  muscles  ai-o  to  bo  distin- 
guished. 


A. IN    THE    MALE. 


a.  Anal  Gnorr. — Tlio  iuUrnal  or  eimitar  iphineler  la  a  thick  ring  of 
unstripod  muscle  counooted  with  tlio  lowest  cirenliir  fibres  of  tho  rectum, 
wliiuh  will  fall  more  naturally  to  bo  cousiiiered  along  with  the  anatomy  i 
that  organ. 
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Tb»  mperJUiid  or  «xttrnai  ipAtnclw  ia  a  tlun  Ujrer  of  fibres  |kUoed 
immediately  beneath  the  akin  siHTonnding  tho  margiii  of  tiia  anoa.  It 
is  elliptical  in  Torm,  iibout  half  an  inch  in  breadth  on  oadi  iida  of  tho 
aons,  and  in  attached  postorioriy  by  slight  tendon  to  the  tip  and  back  of 
the  coccyx  ;  pnssing  forwards  on  each  side  of  the  anus,  it  becomes  blended 
anteriorly  with  the  transverae  and  tha  bulbo-caTemomis  Tinucles  Bt  the 
ceiifm!  ji'iint  of  the  ptritKrum,  a  Dame  given  to  the  doproMed  spot  attustcd 
in  the  malo  bcLwccit  the  anua  and  the  bulb  of  the  urethin,  sod  ia  the  fenula 
between  the  anus  and  vnlva. 
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Fig.  201— ScpiTvncui 
TBI  MbHL&i  ur  m  VimstMn 
m    TDK     UiLK    (modUied   tarn 

UaaTgrrj).     1 

a,  creel  of  the  pnbia  ;  tfa«  p«nl 
cat  sliort  at  Ibis  pUtu  ;  b,  eoeqrx; 
f,  pIiKCil  on  tbc  tnlwrosily  cf  Ihl 
iKhimn,  poiots  )>;  tha  line  M  tb« 
grenler  Mero-iristio  li^wueol  ;  *. 
]ilac?il  within  the  onus  ;  1,  placed 
uii  the  spang;  bod;  of  the  oictlu^ 
in  front  af  llie  bnlba'caTenieiMI 
mnBclea ;  2.  ptaixd  on  the  «eslnl 
[loint  or  ItnJoD  of  the  periupati), 
mnrks  the  po^'crior  extremit}  oftbc 
iLfimc  mnaclffl  ^  3,  ificbio-caTtmomti^ 
■I,  tranETereua  pcrina-i  ;  5,  lentor 
»ni ;  fi'iini  2  tab,  elliptiail  apliiacto 
of  the  Aoatt ;  anrrounding  x ,  llic 
fircnlur  Bpbinetcr  ii  indicklfil ;  S, 
coMygeoi  nmiele ;  7,  addootAr  loa- 
gns  ;  8,  grscilii ;  S,  adductor  VMg- 
nua  ;  10.  seinitizndinofDfl  aad  bioettt; 
11,  on  iho  liA  eide,  the  glutcuamud- 
miia  cntira  ;  1 1',  the  same  cat  on  tbt 
right  lide,  bo  as  to  fxpon  a  part  oftliB  coccjgciiB  mnicls. 


Ilie  Itvalortt  ani  and  coceyjti  are  two  expanded  nuBdes  Continnons  one 
with  the  other,  which  tot'Dther  form  a  floor  of  support  for  the  pelvic  visoetn, 
and  close  in  a  great  measure  the  lower  orifice  of  the  pelvis. 

The  htmlor  aiii  arises  in  front  from  the  posterior  HurFaco  of  the  pulwa, 
near  the  symphysis  and  midw.iy  butween  its  upper  and  lower  bordi^ra  ; 
behind  from  the  spiuo  of  the  ischium,  and  between  thoBO  points  from  the 
pelvic  fascia  along  the  lino  of  attachment  of  the  obturator  fascia.  Some  of 
ita  fibres  are  also  traceable  upwards  in  the  substance  of  the  pelvic  fsacda 
ftboTe  the  level  of  the  obturator. 

From  this  oxtensiva  origin  the  fibres  of  the  levator  proceed  downwai 
and  inwarda  towards  the  midJlo  line  of  the  floor  of  the  pelvis.  Its  poateri< 
fasciculi  arc  iuserted  upon  the  dde  of  the  lower  end  of  the  coccyx  ;  th« 
bunrilcE  immediately  in  front  of  the  coccyx  tinile  in  a  modiaa  raph^  with 
those  of  the  opposite  sides  as  far  forward  as  the  margin  of  the  auus  ;  the 
middle  ami  l.irgcr  portion  of  the  muscle  is  prolonged  upon  tlie  lower  part  of 
tho  rectum,  where  it  is  connected  with  the  fibres  of  the  external  sphincter, 
nnd  slightly  with  those  of  the  internal  ;  and  lastly,  the  anterior  musoabir 
bimillos  pass  between  tho  rectum  and  the  geuito-urinary  passages,  aiid 
ilcaetmdbig  upon  the  side  of  the  prostate,  units  beneath  the  neok  of  th« 
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bla-.ldor,  tho  prostate,  and  tho  neighbonring  part  of  the  uretlini,  with  cor- 
regpondiog  fibres  from  the  muscle  of  tho  oppodte  aiile,  and  blend  >i1bo  nith 
those  of  the  external  sphincter  and  doop  trauavene  petinsnl  muscles. 

The  anterior  portion  of  the  levator  luii,  which  ariaos  from  the  ramus  of 
the  pnbes,  dose  to  the  BymphysiH  and  above  the  pubic  arch,  and  also  from 
the  adjacent  fascire,  ih  sometimes  separated  at  its  origin  by  areolar  tissue 
from  the  rest  of  the  muscle.  From  this  circumstance,  and  from  its  connec' 
tion  with  tho  prostate  gland,  it  was  described  by  Santoriui,  and  aineo  by 
Albinas  and  Scemmerring,  as  a  distinct  muscle,  under  tho  name  of  the 
Ueator  proilata.      Its  fibres  pass  backwards  parallel  with  the  middle  lino. 

The  upper  or  pelvic  snrfnco  of  the  levator  ani  is  in  contact  with  tUo  recLo-vosinxI 
fascia,  the  capaulo  of  the  proalatc.  and  llie  lower  eiid  of  tbe  rectum.  Tlie  unJcr,  or 
perinceal  suTface,  invested  by  the  Ihin  anal  Tjuicla,  is  corcred  by  llie  fat  which  occupies 
Ibc  iijchio-roctal  fouo.    The  posterior  border  is  continuous  with  the  cocejgeoM. 


Pig.  903. — Lefi  n^Lr  of  jns  Mile 
Pe[,vib,  to  BUiiw  THE  LtriTDu  Ami  Asn 
CoccTQiuB  MusoLKS  (uflcr  Cloqael).     j 

a,  the  proiBonlory  of  the  memm  ;  fi, 
tliB  cmt  of  the  pubis :  r,  tJie  Inst  hnne  oF 
tbe  eav^x  :  d,  the  ipina  of  the  Uchlum  ; 
tt  the  STmphyus  pobie  %  ft  %  small  portion 
of  the  anal  part  «(  tbe  rectnio  ;  g,  half 
Ihd  pmalalc  glauJ  ;  h,  half  the  bulb  and 
a  portion  of  Uio  penis  nilh  the  urethm, 
ic.  J  1,  npper  jiart  of  the  obturalcr  in- 
lomns  muscle  exposed  by  renioTing  from 
within  it  the  peWic  fnacia  ;  2,  ooocytieDi 
mnerle,  and  above  it  and  between  it  and  i/, 
tbe  sacm-ieiat^c  ligaments  '.  3,  inner  mrTafo 
of  the  letntorani ;  the  while  lino  extending 
botnfen  d  and  c.  Bbows  tbe  pUce  of  its 
origin  froni  the  fnscin  of  tbe  pelvia  ;  bcli>vr 
is  sb^wn  the  de^ieent  of  ita  fibres  to  tho  anna 
and  to  the  poitiuusof  the  periaieum  before 
aod  behind  it. 


Fig.  SOS. 


The  eocojgfiia  niuacle  is  oomposed  of  fleahy  and  tendiuoHs  fibres,  forming 
a  thin,  flat,  and  triangular  slieot,  which  ari^ca  by  iU  apci  from  the  spine  of 
tho  ischium  and  the  lessor  sciatic  lii,'ament.  and  is  attached  along  its  baRO  to 
the  border  of  the  coccyx  and  tho  lower  part  of  the  sacrum.  The  fibre.s  of 
this  muBck'  dirorge  as  they  approach  the  middle  line,  wHlo  those  of  the 
levator  ani  rather  converge  as  they  descend, 

Tbe  internal  or  peWie  irarfaco  of  this  mnscic  assist*  in  supporting  tiio  rcclam  ;  Us 
external  or  unilor  Eurfaee  rests  on  the  front  of  the  sacrO'eeiatii:  ll^faincnls,  and  on  tlio 
glnteos  maximus  muN'lc, 

Tho  levaloros  aai  and  coceygci  muscles  togctlior  have  been  named  aomowbal  appro 
priatclj  by  tieyer,  the  pelvic  diaphragm. 


b,  GBHiTO-PttisiTtr  Groitp. — Covered  by  the  special  fascia  of  the  perinfoum 

aro  three  muscles,  placed  suiwrficinliy — tho  transvorso  (suirorGcial  tranavoraf), 
t!iO  iachio-cavemomis,  and  the  bulbu-eavemosua ;  while  situated  moro  deeply 
between  tbe  auperficial  and  deep  layers  of  tho  aub-pubic  faseia,  aro  tho  deep 
tr.inBTorso  muscle  and  tho  constrictor  of  tho  urethr.a,  sometimes  deacriboil 
M  one  mnsclo  under  tho  name  of  compressor  of  tho  urethra. 


sai 


MUSCLES  OF  THE  PEEIIT^UM. 


The  tramti^rsits  periniEi  muscle  arisoa  from  the  inner  gnr&oo  of  the  pubic 
arch,  iioar  the  ischial  tuberosity,  aud  ia  directeil  obliquely  forward*  sud 
iawarda  to  iinilo  with  the  muscle  of  tho  ojipusit*  ude,  as  woU  aa  with  the 
BphiuctoT  nni  nnd  bulbo-oavemoaus  at  the  oetilrnl  point  of  the  pcrinieiiiii. 
It  lies  immedintely  in  front  of  the  lino  where  iho  perinotol  dips  bade  to  join 
the  sub-pubic  fnsciii.  It  is  aometimos  absent,  nnd  nt  other  timett  oti«  ot 
mote  smnll  muscular  slips  ore  found  lyiDg  on  the  s&me  plane  with  it,  ia 
front  or  behind. 

The  uchiu-cavemonu,  or  erector  penis  muscle,  embracing  the  crua  penis, 
nrUos  from  the  ianer  part  of  the  tuber  iachii,  behind  the  oitremity  of  tha 
crua  penis,  and  from  the  pubic  arch  along  the  inner  ami  outer  sides  of 
the  cms.  From  this  origin  the  lleshy  fibres  are  directed  forwards  to  • 
tctidinouB  expansion  which  is  spread  over  the  lower  surface  of  the  crus  penii, 
and  is  inserted  into  tho  under  nnd  outer  surfaces  of  that  body  towards  the 
fore  part. 

This  muscle  serves  to  camprciis  (he  eras  penis,  vilU  nliicli  its  tendinous  fibres  an 
blenJod,  and  thus  it  contributes  lo  prfHluce,  or  at  leasL  to  maintaiii,  the  erection  of  ibe 
penis. 

The  muscles  of  the  twe  sides  hgvc  been  described  by  Entose  aa  In  some  cam*  «oii- 
nci-ted  b;  a  thin  tcuillnous  expansion,  which,  according  to  that  anatomist,  cxlrailt 
along  the  onter  &idc  of  the  penis  over  the  dorsal  surface  of  the  organ,  and  at  the  tarn* 
time  OTcr  tlio  vessel!!  Ijiug  upon  it  (Muller's  Archir,  1832) :  but  Ihis  ooruicctina 
belwccn  llic  muactca  ban  been  in  vain  souglil  for  hj  Theilc  and  by  Kobelt  (Die  niiuw- 
lii-hoa  und  wpiblichou  Wollusl-Organe,  1814).  By  Houalon  Ibero  have  also  beea 
described  (Dublin  llosp.  lleporta,  vol,  v.),  under  the  nniue  of  coinTiridmm  iwMt 
d'mnlii  p'-nin.  two  slips  of  muscle,  separaled  from  Iho  ercclores  penis  on  each  side 
bj  iiu  inlerval,  (boa^h  apparaiitlj-  belonging  to  Ihcni.  Tbcy  arc  said  to  HiiM  from 
tlic  piibie  ardi,  above  the  origin  of  llie  crccLor  muii^los  and  (lie  crura  of  Ihc  peni<ii 
nnd,  passing  upwards  and  forwarda,  sec  ioeerted  abuvo  Ibe  dorsal  vein,  by  joining  e%A 
oilier  in  tbo  middls  line.  TLcso  muscles,  which  arc  well  developed  In  the  dog  and 
sevoral  other  animals,  are  by  no  means  constant  in  tbo  human  aulijecL 

The  UUbo-cavtmotUi,  accelerator  urinn,  or  ejaculator  semiius,  may  be 
considered  aa  a  single  muscle,  consisting  of  two  symmetrical  parts. 

The  llcahy  hbres  of  the  muaclo  take  origin  behind  from  the  central  tendon 
of  the  purinnmm,  nnd  from  a  mckliiin  tundiuoua  rnphi5  interposed  betn'een 
the  two  hnlvea  of  the  muaclo.  The  larger  nimiber  of  the  fibres  are  directed 
round  the  bulb  and  tho  adjoining  part  of  the  corpus  Bpongiosum  iirethne, 
and  join  abore  that  body  with  those  from  the  opponite  side  by  .1  strong 
Bponeurosia.  At  the  fore  p.trt,  a  portion  of  the  mnscio  passua  over  tho 
sii-IeB  of  tho  corpus  caveniosum,  and  is  nttnchod  to  that  body  in  froiit  of  the 
erector  penis  :  from  its  insertion  n  tendinous  offset  is  said  to  be  prolungetl 
over  the  dorsal  vessels  of  the  penis  (Kobelt).  Tho  poaterior  fibres,  shorter 
than  tho  ontorior,  are  inserted  into  the  front  of  the  triangular  ligament. 

Tho  fibres  which  invcfit  tlio  mo?t  prominent  part  of  Ihc  bulb  arc  more  or  less  dis- 
tinct from  Ihoiio  contiguous  to  them,  and  liavc  been  dciicribed  by  Kobelt  aa  fonning  a 
separate  muscle,  to  whicli  iio  h.is  given  tho  name  cotiijirt«soi'  licmixj)li'rriiim  hullii, 
Tlie  hbrcn  of  tbia  muscular  til])  are  cnnccletl  by  ■  small  tendon,  above  Iho  urctliia. 
with  llic  eorreeponding  part  of  tbo  opposiTo  side. 

This  mascle  comprcsics  tbo  bulb  and  the  adjoining  part  of  the  cnrpas  ipongiocon 
,  of  the  urethra,  so  as  to  evacuate  fluid  lodged  in  the  canal,  as  well  as  to  inoreaM  the 
I  tnrEOtcence  of  the  glans  during  erection. 


Tho  deep  tranavertiia  periiim  muscle  is  a  thin  rather  inconstant  fitsciculus, 
which,  arising  fiivm  tho  margin  of  the  pubic  arch,  is  directed  inwards  aud 
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CONSTKICTOR  UEETHR.E  MDSCLE. 
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laeets  with  iU  fellow  of  the  opposite  side  behind  the  bulb,  at  the  central 
point  of  the  periacoum.      Itn  Sbros  conceal  Oowper'a  gland. 

The  constrictor  \nvlhrK  mnaole  consists  of  a  number  of  tmnBTorse  fibres 
oxtouding  across  the  arch  of  the  pubis,  aome  of  tbem  above  and  otberi 
bdoiv  the  membranous  portion  of  the  urothrii,  and  closelj embracing  it.  In 
8ome  bodies  a  tendinous  r.iph^,  placed  over  the  middle  of  the  urinarf  caunt, 
EL'parates  each  stratum  into  lateral  halves. 

1'hia  muscia  rests  ia  conlncl  irith  the  deep  lifer  of  the  trumgular  ligamDat,  winch 
scpimlce  it  from  Iho  anterior  fibre*  of  the  levator  oai. 

The  tmnsverio  ccostrictor  of  tbe  nrctbra  wna  kaiin-n  to  SantoriaL  One  of  the 
ri^preacDtatioDa  of  it,  eontalncd  ia  bis  poathumous  worlc,  hjis  been  copied  for  the 
wotxlLMit  (Fig.  20J).  Indistinclly  or  partially  noticed  by  ether  unatoniiiiU,  tlie 
muBcte  was  first  fully  described  l>y  Outliric;  and  the  wliolo  of  tho  mnscular  alruclurc 
coanecled  witli  the  taembranoua  part  of  the  nrelhra  was  examined  about  the  same 
Lime  by  Mtitlcr,  but  the  rcaalls  irere  not  pnblL^hed  till  a  later  perioil.  (Gutlirie, 
"  Anatamy  and  Diseases  of  Die  Neck  of  the  UlaJder."  £e.,  1831 ;  Joannes  Miiller, 
"  ITober  die  crganischcn  Ncrvcn  dcr  croctllcn  mUanlichen  GcEchtccht^Or^ae,"  &c., 
1836.) 

rig- 204. — PosTiRiimTTSivnTtitKpfnM,  Pig.  20i. 

RItU       PIRT      or      TUB      Ublhl'liH      AM) 

UnKiaBX  JTTAOUEU  tfrom  Siiutorini),  } 

1,  body ;  2,  rami  of  the  jiubea  ;  3, 
fblnrator  intemns  muscle ;  C,  parliou  'if 
the  fundos  and  neck  of  the  bladder  laid 
open;  6,  the  prostalo  gland;  7,  trane- 
verse  fibres  of  tho  cuniprestor  ututbric 
TDuHcle,  paaaiDg  above  the  orelbra  ;  S, 
■imilar  fibres  passing  b«ueath  that  canal. 

Circular  fibres  of  Sontorini  (atra- 
iam  internum  circnlare,  Milllor). — 
Beneath  the  tranaTerse  muKde  just 
described  is  a  aeries  of  circular  in- 
Toluntory  muacnlor  flbros,  entirely 
Burrounding  the  membranous  part 
of  the  urethra:  these  are  oontinaoua 
behind  with  the  circukr  fibrea  of 
the  prostate,  and  nro  referred  to  in 
the  description  of  that  body.     (See  Struaturo  of  the  ProBtate.) 

A  pubo-nrethral  mnaclo  irafl  described  by  James  Wilson  (Hcdico-Chinirgical  Trans, 
I/jndon,  vol.  i,  p.  17il|.  and  ia  sometimes  referred  tii  aa  Wilson'*  mus.'le,  Imt  has  not 
been  iei:ogn!»eil  na  a  Bcparata  muji-le  by  succeeding  antilomiBts  wlio  bavo  given 
special  attention  to  tho  subject  of  the  muscular  alructurea  round  tho  urethra.  An 
noalfiped  pubovcjical  bund  has  been  described,  descending  froia  the  back  of  the  ayui- 
phjsiii  to  the  nock  uf  tho  bladder  (Loschka), 


B. — IS   THE  FBIULE. 


In  the  female  the  anterior  fibres  of  the  Utalor  on»  embraco  the  Vigina  aa 
they  do  the  proetate  in  the  male. 

The  trannernit  pcrinici  and  the  sphincter  ani  itTo 
same  maimer  u  in  the  mole. 


tho 


HO 


.'muscles  of  the  lower  liub. 


The  erector  eliloridit  diffetB  from  tlu  erector  penis  <rf  tba  mala  hy  [!• 

smaller  aizu  alono. 

The  xphinrtfT  raginrt  ia  attocljod  bebind  to  Ihe  central  pcnnt  of  tlie 
periateum,  in  common  with  tUo  sphincter  aci  and  transrwsiiB  perioci 
muscles  ;  ila  fibre*  open  out  to  surround  the  vnginid  orifice  »nd  TestJbttl^ 
closely  ombracing  on  the  outer  side  the  two  bulbs  of  the  vestibule  s  PguB 


Pig.  206. 


Fie-  20S> — MiTBn.i!a  or  rax  Pekis-scv  n 

TTIK  PeJUlUI.        i 

a,  clibirii ;  b.  era*  ditaridut ;  r.  It  fhtai 
in  tlm  TotibnU  abore  Uie  orifioa  if  thf 
nrelhni;  d,  tagiDS  ;  x,  uioa  ;  r,  necjtl 
1.  eiUrnitl  ipbmctcr  mi  iauacl«  ;  1^ 
ipliisclcr  Tagino) ;  2',  ■  f«v  of  iU  Slmi 
praJonjecl  to  the  cliloria  ;  3,  levatw  Mi; 
i,  oD  the  left  iuLiil  tubenwilj,  poioia  H 
till;  IranBYCrena  pttiaed  (Iht  inner  fiKnii  <f 
this  ninxi^lc  are  reprE»nt#d  too  Ckr  Ibnntdl 
in  IhQ  figure):  5,  *.  iscbia-c^rvnumu; 
7,  ^Tncitia ;  S,  adJoctor  loii^Da  uid  aau- 
tDDdtnoaui,  kc.  ;  9,  |biteiu  iduuibm. 

approaching  each  otli«'  in  front,  the; 
liecome  narrow,  nud  &ra  inserted 
upon  the  corpora  cnvcmosft  of  tha 
cUtorin,  a.  fascioulna  croaaiiig  onr 
thcfe  and  includiug  the  Tcun  doraaSb 
The  two  halves  of  thia  elUptickl  mn«- 

clu  appear  to  corroepond  strictly  to  those  of  the  bulbo-eaTemosoa  niaaele 

iu  the  malo. 

A  dtep  traiisrerin  mtuole,  corresponding  to  part  of  tlie  conatrictor  nretbiK 

of  tlie  mall?,  has  beoit  doaorihed  na  reatin^'  on  the  pubic  8Uif>oo  of  the 

female  niethra. 


MUSCLES  OF  THE  LOWER  LIMB. 


s 


Tlio  imtacles  nhich  pnas  between  tho  trunk  mkI  Uio  lower  limb,  sir.,  Iha 
psoas,  pyrifonniB  and  coccygcns,  aro  so  few  in  number  and  90  intimately 
connoated  with  others,  that  it  ia  inexpedient  to  dcscril«  them  na  a  distinct 
group,  08  has  been  done  iii  tlic  case  of  the  more  nomeroua  and  conBidorafa 
iiiuaclea  whicli  attach  the  upper  limb  to  the  trunk. 


UTJSCLEB  OF  THE  BIP  ASD  THIGH. 

Gluteal  Bfxiiok. — The  muscles  of  this  region  are  tlie  three  glutei, 
pyriformis,  the  obturator  cJLtemns,  the  obturator  intemua  with  tlie  gemd 
and  the  quadratus  fumoris. 

Tho  ijluteus  nidxi'mtu  ia  a  Very  large  ouil  coarsely  fit^ioulated  muiclc^ 
somewhat  <[uadri lateral  in  shape,  whicli  fomifl  the  greatest  proraiiienco  of 
gluteal  region  posteriorly.  It  arispB  from  tlio  posterior  fifth  of  tho  ili. 
orest,  and  tho  irregular  rough  aurfaco  of  tho  ilium  subjacent  to  that  part  { 
frozn  the  posterior  mrface  of  tho  lont  piece  of  the  sacrum  ;  from  the  groat 
sacro-sciatic  ligament  and  the  eido  of  tlio  coccys  ;  and  between  tho  aacmm 
and  the  Qium,  from  tho  apooenrosia  of  the  mnacles  of  the  bock.  Tbenco 
it  pasaea  downwoids  luid  outwards  ;  tho  Rbros  of  its  lower  third  aro  inscrtcil 
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GLUTEI  MrSCLES. 
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into  an  elongated  rough  impression,  extending  between  the  base  of  the  great 
troclianter  an  J  the  lieefli  aspera  ;  and  those  of  tho  upper  two-thirds  into  a  thick 
tendinous  structure,  wliicb  covcra  the  great  trochanter,  and  joins  the  fascia 
lata  of  the  thigh  ;  a  few  of  the  lowest  fibres  terminate  olso  in  the  fascia. 


Pig.  2flfl.— SppKnnoiAt  Howira  or  ibb  Hip 
A^D  TniiiT,  axzs  fiiou  deiiimi.     j 

1,  BlDt«UBnieiliua.  coToredb;  tbo  Btroneriicia 
lata  ;  2,  miclillD  of  titc  ^lalcaa  mniimnu  ;  2', 
plikcfdon  tbefoflciilAlA  bcLovlJie  place  wberat ho 
gluMiii  maiimcs  is  iaseiied  inl"  it,  »nii  nbocs 
the  iDMrtion  o(  (ho  muscle  into  the  Temur  ;  ;l, 
'rutni  dtamui ;  t,  Iii«p3  flexor  emriii ;  4', 
tendon  of  the  bioepa,  receiving  on  iU  oulqr  aida 
the  oLlir)ua  fibrei  of  llie  sliort  part ;  5,  Bcmi- 
tentliaoauB ;  5',  ill  tendon  ncnr  Ihc  inseTtioo  ; 
6,  lEiiiimBiubranosDS,  IM  tendoa  of  iDSurlJou  U 
Beta  betneca  5'  anJ  7';  7,  giArziEii;  7',  tcudoa  of 
tbe  gncilin  near  iU  iaaoTtioa  ;  S,  amall  fuirt  of 
the  uirt'iriua  ;  0,  small  portion  of  the  ndductiir 
maunns ;  10,  oater,  aoJ  11,  ioDcr  bi'od  of  the 
gnstroroDmloi^ ;  12,  filaced  in  tho  |>op]jt^l 
t[«M,  points  to  Ibe  origio  of  the  pluDtaris. 

At  the  nppcr  and  lover  borders  of  lUlt 
mmcle,  (be  fascia  Ufa.  or  aponcuroBia  of  Iho 
Umb,  splits  inlQ  two  Ihia  layers  whiirh  ore 
coatinned,  oae  on  the  deep,  and  Ihc  other  on 
the  outer  aurfacc,  so  us  to  cncloBe  the  taiucle. 
A  few  fibres  on  the  upper  border  of  the  inuaeic 
arise  from  the  deeper  of  thoaa  two  lajem : 
the  lower  border,  longer  aad  looser,  lies  in  the 
fold  of  the  nates.  The  deep  surfiice  reetd  on 
tho  gluleas  tnedins  and  pyrifarniia  taaacles, 
the  IcndoD  of  the  obturator  inturaas,  with 
tho  two  gcmelli,  the  qaadratas  femoris,  a 
smalt  portion  of  the  addnctor  magnus,  the 
great  trochanter,  the  isvhlal  tuberosity,  am! 
tho  oripns  of  the  hamatring  muaclea ;  it 
covers  also  the  acintio  artery  and  ncn'es  as 
Ihej  emerge  from  tho  pelvis  helow  the  piri- 
formis, the  superficial  branch  of  tho  gluteal 
artery  paHBiuj;;  out  ubore  that  muscle,  and 
the  pudic  artery  and  nerve  lying  behind  the 

J  »pinc  of  tlio  ischium. 

Between  tho   tendon  of  the  muscle  and 

'  llic  great  Iroehantor  of  the  femor,  are  placed 
two    or   lUrce  synovial   bursai,  or  a  single 

}  nul  til  ocular  Intaa  of  large  aiic     A  bursa  is 

,  also  sitaaMd  between  the  muaclc  and  Llie 
tendon  of  the  vastus  cilernua.  and  another 
Bcp.arales  it  from  the  tubor  iicliil. 

The  groat  size  of  the  gluteus  maximui;, 
and  llio  conBcqoent  prominence  of  iho 
buttocic,  is  a  chaructcrislic  of  nun  as  com- 
pared  with  (base  auimalt  which  most  nearly 
approach  lun  in  general  atruclurc 


Fig.  206. 


I         fai 


The  gltiUvt  meditit,  ooyered  partly  by  tho  glutens  masinma,  partly  by  the 
fascia  lata,  ariseB  from  tho  surface  of  tho  dorsum  ilii  abore  the  superior 
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curveil  line,  and  in  front  of  the  glutoua  maximua,  from  tlio  Btroog  fibrw  of 
the  fftscia  Lita  covering  its  out^  eurCice.  The  museitlftr  fibres  eoavrrg) 
BS  they  deacood,  the  nuterior  fibres  p.'usLng  obliquely  backwards,  the  poste- 
rior fibres  obliquely  forwants,  imd  terminate  in  u  faii'Shspod  t«ndon,  wbic&, 
becomiu);  narrowed  nnil  thick,  is  inserted  into  tbe  obliqne  line  directed 
dowuwiirds  and  forwards  on  tbo  outer  surface  of  the  great  trochanter.  TTw 
tendon  is  He;mrated  by  a  small  bursa  from  the  upper  port  of  the  trochaDlc?. 
Anteriorly  thore  ia  no  sepamtion  betiruoa  this  muscle  and  the  glut«ui 
minimus  on  which  it  hes,  tbe  two  musclea  running  into  one  ajiother  at 
their  common  anterior  border,  and  Mparatisg  only  at  their  t«ndoua  of 
iuaortion. 

BcLn-eca  this  rauaclc  anil  tbe  gluteus  raiaimus  &nl  the  glateal  nerre  kod  ittf 

bran  olios  of  llio  gluteal  artery. 


Fig.  sor. 


m 


j^K  Into 


Fig.  S07.— DiBF  MC90LG9  or  lEni  Qir 

tUD   rHU'IS    ON  TUB    LBTT    nHlt,    ftoM 

Biirmu.     1^ 

Tbe  platfai  mnxlnms  and  Uie  kidkImm 
llelbigb  linTO  been  remoTed.      I,  glatnt 
nieitius;    3,  pyrifcirmU;    3,    gemcIlD' 
IKrior;  i,  gemellus  inferior  ;  5,    obt 
ink'rnns,  soCD  partidly  within   the  pr, 
niiii,  utter  iasiiing  bj  ilip  letser  aciatie 
bctn-eeo  the  geincili  muscles  ;  6,  quad 
fi'iQDria  ;    7,  tcddon  af  Ibo    obtai»t4t 
toriiDs  between  the  gcmelluH  ioreiior  aad 
qnaJmtiu. 

The  g!u(eiis  mi'niiniu,  covered  bj 
the  preceding  muscle,  arises  from  Ihs 
Arhole   space   on  tbe  dorsum  ilii  be- 
tween the  aiiperior  and  inferior  cnrred 
Hues.      The  fibres,  converging  as  they 
deacend,  termiuata  in  an  aponeurotic 
expansion,  superficial  to  the  muscle, 
and  become  narrowed  into  a  tendon 
which  ia  inserted  into  an   iuipression 
on  the  anterior  border  of  the  great 
trochanter.       The   tendon    is   boiitid 
down  to  the  prominence  of  the  trochanter  by  a  strong  fibrous  band  which 
joins  it  from  thu  upi*r  margin  of  tbo  capsule  of  tbe  hip-joint.      A  iiyiiovixl 
bursa  is  interpONcd  between  the  tendon  and  the  trocliauttr. 

The  jii/rifnTmU  nmao!e  ariaca  uitbin  the  pelvis  by  tliree  fleshy  digit«ticiDS 
fiom  tho  aeoond,  third,  and  fourth  divisions  of  the  sacniia,  between  the 
anterior  sacra!  foramina,  slightly  from  the  deep  surface  of  the  iliac  bone, 
near  tbe  sacro-sciatie  notch,  and  from  the  wLcro-seiatic  ligament,  Tbo 
muscle  passes  out  of  tbe  pelvis  by  the  great  sacro-seiatio  notch,  knd  U 
inserted  by  a  rounded  tendon  into  tbe  uppor  border  of  the  great  trochanter, 
being  hound  down  for  some  ilistanco  from  tho  point  of  its  fiuiil  iiistiition  to 
tho  Bufj.icent  tendon  of  tbe  obturator  interuus  and  gemelli  muBcloP. 

The  pyrifiirmifl  muscle,  nfler  esoipin)-  from  llic  pelm,  h  in  cnntact  by  ils  upper 
bonier  uilU  llic  gluteus  medloFi  and  minimuK,  (lie  gluteal  Ti^ssels  and  nerve  ittlcr- 
Tcning ;  and  lij-  ils  lower  bonier  willi  (he  Bnpcrlor  Bemellus  musele,  Uie  sciatic  vmmU 
and  nervcB,  which  emerge  bcncntli  it,  l.vjng  betncon.  Tlie  niuBcle  U  frequently 
pierced  by  pari  of  the  grc-il  sciatic  nerve,  and  U  thus  ditldcd  moco  or  lean  ceiuplctcljr 
Into  lire  purU, 
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Tbe  obtiiralor  titffmus  muscle,  in  great  part  loilgeil  withiu  tlie  p(lIVB^ 
ariaeB  &am  the  deep  Hiirfacc  of  the  obturator  uembiaue  ;  from  the  fihroua 
arch  vhich  coinpletQa  the  canal  for  the  obturator  vcsbqU  and  nerves  ;  from 
a  narrow  etrip  of  tlio  bone  internal  to  the  obturator  forauieu  ;  from  ths 
poEteiior  Eurface  of  tbo  mcmbiuno  occupy ing  that  apurtitro,  extending  on  thu 
bouo  downwards  to  the  outlet,  backworda  ae  far  as  the  Bciatic  notch,  and 
upwards  to  the  brim  of  the  pelvis  j  it  iilso  arises  to  aome  extent  from  the 
olituratar  fiiscia,  whicli  is  in  contact  'with  thu  deep  surface  of  the  muscle.  Its 
fibres  couTerj^g  as  they  prococit  backwards  from  this  origin,  the  mueclo 
emi-rges  from  the  jjelris  by  the  small  sacro-sdatic  foramen,  turns  over  oa 
the  troclilear  surface  of  the  ischium,  and  is  directed  outwards,  to  bo  inserted, 
in  oonnection  with  the  gemeUi,  iulo  tlio  upper  part  of  the  digital  fossa  of 
the  great  trochanter.  The  tendon  of  the  muscle  is  formed  by  the  imiou  of 
four  or  five  bands,  occupying  the  surface  of  the  muscle  which  is  towards 
the  bone,  and  lying  side  by  fide  as  they  turn  over  the  trochlear  groove  : 
their  motion  in  that  groove  ia  facilitati'd  by  a  synovial  bursa,  which  sends 
in  processes  between  them,  and  by  a  thin  coating  of  cartilage  ou  the  trochlear 
surface  of  the  boue.  Another  bursa,  of  much  smaller  sine,  elongated  and 
narrow,  is  placed  between  the  tendon  and  the  fibrous  capsule  of  the  hip- 
joint,      Tbesu  bursit  are  sometimes  continuous  with  one  another. 

The  grmclli  (gomini)  are  two  small  narrow  mundes,  consisting  chiefly  of 
fleshy  fibres  extended  horizontally  at  each  ridu  of  the  tendon  of  the  obturator 
intcnius;  and  they  are  named  from  their  position  above  and  below  that  tendon. 
The  ^cmetiiii  siii/crior,  which  is  usually  the  smaller  muscle,  arises  from  the 
ischial  spine  ;  the  i/emellug  inferior  tnkea  origin  from  the  upper  and  back 
part  of  the  tuberosity  of  the  ischium.  Pasaing  outwards,  they  join  the 
tendon  of  tlie  internal  obtiu-nt«r  muscle,  which  is  placed  between  them, 
covering  and  concealing  it  more  or  less,  and  along  with  it  are  inserted  into 
the  digital  fossa  of  the  trochanter.  Some  of  tioir  fibres,  especially  from 
the  superior  gemellus,  run  obliquely  into  the  tendon  of  the  obturator. 

Tho  superior  geniellua  is  placed  immeJiitcly  below  the  pyriformia;  Ihc  inferior 
pctaellus  ia  above  the  quaclralus  fcmoris.  aud  at  ltd  tnscrlien  it  clojc  to  the  [eailaa  of 
llie  olituralor  cilemu^  mu«^1c  ;  both  mu^^clea  arc  in  CDDlact,  with  tbe  sjnavial  bursic 
at  liiat  tendon.  These  muscles  mny  be  rcgurdcd  as  poitiaaa  of  Llie  obturator  intcrniu 
arising  external  to  ilic  pelrU.  Tbe  gemellus  superior  ia  often  vciy  smalJ,  and  ia 
some  caMs  is  altoijclhcr  absent, 

Tho  qvadratiu  fcniofi>,rif  Btx  oblong  figure,  arises  from  the  external  border 
of  the  tuber  iscliii,  and  proceeding  borizoiitally  outwards,  U  inserted  into 
t!ie  greater  part  of  tho  liuea  (luadrati  on  the  posterior  Burfaoe  of  the  great 
trochanter  of  the  femur, 

Saperiorly  Ibid  musi^lc  is  close  to  t!ic  inferior  gcmclliu.  Its  inferior  border  U  in 
contact,  at  its  origin,  nidi  tlic  dedcending  fibres  of  Ibc  sitductor  mogiiDii,  and  at  its 
insertion  with  tho  euiwrior  or  lioriiontul  fibres.  It  conccaU  tho  outer  port  of  tho 
obturator  cxtcmus,  and  also  the  leuct  trochanter,  which  ia  separated  from  it  by  a 
small  bursa. 


The  ohUiTalor  exUnivs,  arising  from  the  anterior  two-thirds  of  tho  aurfaco 
of  the  obturator  mcmbraue,  and  from  the  outer  surfacxi  of  the  rami  of  the 
pubes  and  ischium  as  far  as  the  margin  of  the  thyroid  foramen,  encroaching 
ako  a  little  upon  tho  body  of  tho  pubes,  and  spreoiliug  towards  tho  tuberonily 
of  the  ischium,  extends  horizontally  outwards  and  backwarils,  converging  to 
a  tendon  which  ia  directed  along  the  under  and  hinder  surface  of  the  ucuk 
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or  tliu  rumur  to  bo  iDseitoil  iuto  Uio  trocluntorio  fooa  bolow  Um  obtunttr 
intcniue  util  (^'mclU,  . 

roBTERlOR   FBHOBAL  BEalOK, 

(IVie  Httmitriag  Mmdu). 

At  tho  book  or  tha  Uiiglt  are  thrw 
long  floxoT  muHcIea  of  the  kueeguiol, 
viz.,  tho  biceps,  somitendinuMu,  mkI 
Bemimembriui  os  lis. 

The  bictptjiexor  crurw  consata  of  two 
parts,  arisin^j  one  froca  tho  hip-bon^ 
the  other  from  tho  femur,  and  uaitiiig 
iuferiorly  to  tormumte  oa  tfae  fibula 
Tho  long  hmd  ariai-ii  by  a  tetnlon  oom- 
inoD  to  it  auJ  tho  licmiteDdiuasua  boB 
tlie  most  promiiioiit  p&rt  of  thit  iacLul 
tuburoaity,  ttud  tho  muscular  fibroa  Ur- 
minata  below  tlio  midilla  of  the  thlgb  a 
.iu  apoueufoiis  irhick  id  continiuM]  <ton 
iiito  the  tendon  of  iuaertion.  Tb«  Jittt 
head  urisoa  from  the  rough  eurfooo  of  (la 
IJDea  HSiwra  ill  its  whole  extent,  from  a 
p.irt  of  the  line  leading  trom  tbeuce  I* 

Fij.  SOS.— DEKf  Muwiaa  or  t&k  Eiomt  Ou 

Jt»D  rUIUH,  taoU  BEUUS.       | 

a,  nul«iinr,  n',  pcHitsriar  Boperior  apiiM  ft 
tbc  itium  ;  li',  postorior  inferior  spine  ;  f,  (, 
gicat  and  smitll  tmchanln ;  J,  i;iD)ih]rBiii  pabii; 
r,  luberoaity  uf  tbc  ischiuin  ;  /,  flat  or  pupli- 
ttal  aurficn  of  the  Irmar  ;  g,  htmA  of  iht 
libuln;  1,  gluteus  miaimui ;  2,  oUnratur  in- 
IcrDUB  piuiing  ont  of  Iha  pcliid  bjr  the  Islet 
sciaLio  Qulch  tu  Uie  digiUl  fona  of  tlie  lio- 
chanUr  ;  the  genioUi  muBclia  Luve  t«en  r»> 
motcU ;  3,  obturator  etlernus ;  i,  buuJI  fv\ 
of  tbc  Imck  of  llie  pectisens  uid  Adductor 
liret'is  1  £>  (jrigin  bf  tbe  luldaclor  ma(iitu 
froio  tbo  luwcr  futrt  of  tbe  iMhlol  Inbem^T  \ 
£',  S',  Uuo  of  iu&i'itiija  of  tbiB  iniiaele  on  (he 
liiiott  lupeia.  iu  whicb  arc  Ken  three  arcbed 
teuitlnuug  interrals  fur  tb«  lasatfe  oT  Uie  per- 
fiimtiu!!  TeBseU  ;  C".  tendon  of  insertion  inbi 
Ibo  inner  txitiorositj  of  Ibe  femur;  bet« 
liiirer  5'  still  C>",  tbe  iuttrril  tbrongh 
Ihu  femomi  vcsaels  pass  into  the  popliteal  i 
the  upper  6"  is  fiUced  upon  the  eot 
qundratus  rcmorii  ;  U,  vutue  eiteraa 
TBitua  iulemUB  ;  8,  femoral  bexd  of  1 
fcmoria  :  tho  lower  part  is  repretented  i 
ii]g  too  far  iDWiirds  ;  8',  ita  itcbial  hi' 
Eburt ;  D,  pliuilaris  inu'elo  ;  at  its  apptr  i 
the  an(«r  hssd  of  the  gaatruCDemiBs  ; 
figure  V  IB  upiiu  tho  cut  ioDer  bead  ;  10,  p.i 
liluus,  cut  short  below  ;  11,  teudon  of  the  i 
mcTDlcatiaiai;   13,  upper  part  of  the  ■aloai. 

tho  outer  condyle,  ivud  from  »  pari  of  the  adjnoemt  flnt  sorfoco  of  the  femur] 
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also  from  tlie  external  iDtcnnuBcuUr  septum  between  it  aud  the  vostiu 
exturniu  muaclo,  oDil  toniiinalea  ou  tlio  euuuo  nponeurotiis  lU  tlia  luiiy  Leul. 
Tliu  iuferior  tendon  ia  inaerted  into  thu  hend  of  the  fibula  by  two  [urtiuns, 
butiVtiun  which  ia  ottoclied  thu  estiirual  lat«ml  ligiunoot  of  Uie  kaeB-joiiit, 
boiug  separated  from  tbam  by  a  synovial  bursa.  Somo  of  tho  fibces  of  tho 
tutidon,  passing  forwiirda  and  ilowuwards,  nfe  ia^rted  iuto  tho  fiout  of  tbs 
tibia,  ami  otbors  passing  baclkiVLirds  atreugthcn  the  fascia  of  the  le^. 

The  srmiUndiitoaiLs  muBcic,  tiriiiug  from  the  tuberosity  of  tbo  inchium  by 
tbu  teudou  comtuou  to  it  .inJ  tho  bicops,  for  a  distance  of  about  thrco 
iuchuR,  dcflcecds  on  the  back  of  tho  thigh,  and  tcroiiiiHlcs  bolow  the  uiiddlo 
in  u  long,  roiiuded,  auil  slender  tendon,  which  passes  along  the  inner  side  of 
tho  popliteal  spaci!,  roating  ou  tho  semijnembraiiosuB,  aud  curves  forwards  to 
be  inserted  in  an  expanded  form  into  tho  upper  purt  of  tha  tibia  at  its 
loner  aide.  Tb(<re  the  tendon  is  on  tbo  same  plane,  but  below  that  of  the 
gracilis,  both  being  under  cover  of  the  Bartorius.  A  narrow  oblique  tendi- 
nous intcrsectiou  travursea  tho  muscle  about  tho  middle. 

Tho  tcmimcmbi-aii.otvs  muscle  arises  Arom  the  tuberosity  of  tho  ischium, 
above  aud  to  tbo  outside  of  tho  origin  of  the  biceps  and  KouiituudiuoBus,  by  a 
strung  fiattuQod  tc-iiduu,  tvo  or  three  inches  long,  wluch  as  it  descends  in 
frout  of  the  common  tendon  of  those  two  muscles,  poases  to  tlu'ir  tinior  side. 
It  terminates  iuferiorty  in  a  thick  tendon,  which  is  inserted  in  tliree  juirts  : 
tho  principal  ])art  turns  forwards  and  is  inserted  into  a  well  mnrkud  groove 
ou  the  inner  tuberosity  of  the  tibia,  beneath  tbo  tntemol  lal>:ral  lig.inicut  of 
the  kueo-joiut,  somo  of  its  Sbrcs  joining  that  ligament ;  a  second  part,  [toiisiug 
downwards  and  outwarils,  expands  in  tho  aponeuiosia  over  the  popliteus 
miuclu  ;  and  the  remaining  fibre*  are  directed  upwards  and  outwards,  and 
blend  with  the  posterior  lig&nient  of  tlio  knoo-joiut,  of  which  thoy  may  bo 
said  to  form  a  considerable  portion.  The  muiiclQ  couHists  of  uimierous  short 
fibres  extending  obliquoly  between  two  aponeurotic  ejipansions,  which  are 
continued  upvorda  aud  downwards  ou  (he  opposite  sides  of  tho  muscle  for 
three  fourths  of  its  length  from  the  superior  aud  Inferior  tendons. 

The  infcriir  tcndaa  of  tho  souiimciiibtAno^ut  niaacic  is  ecpamli»l  from  tho  tondon 
of  the  umer  head  of  the  gostracnetnliu  by  a  large  biinii.  Tho  musk^le  rcsid  ou  tlic 
adductor  mogaun. 

The  bametring  moBcIcs  doaccDd  in  eonUi^t  wilh  one  another,  being  bouDd  down  by 
tlic  fascia  lalii :  but  Infarlorly  Ibty  diverge,  the  liiccps  [la'^ilig  to  Iho  ouUiilo,  and  llio 
seuiunembniDosus  and  semitcitilino.ins  to  (he  inner  side  of  tho  knee,  formtng  the  siipe- 
riur  boniiTs  of  a  diamond  Bliaptd  liollow  at  the  bai:k  ot  the  kneo— tlie  popliteal  apace. 
Tho  great  iciattc  nerve  ia  eonccalcd  by  thetn  while  they  are  in  contaut,  and  its 
principal  ilivifilun,  the  inlcmai  popliteal,  Uos  in  contact  viilh  the  semlineiubranosus 
muscle  In  the  popliteal  space 

ILUO  EEOIOK. 

The  i/io-jisnai  muscio,  tho  groat  flexor  of  tho  Lip-joint,  is  divisiblo  into  tn  o 
parts,  a  broad  outer  part,  the  iliaous,  and  an  elongnted  inner  port,  tbo  psoas 
mngnus,  which  ore  inserted  fi^gother  into  the  small  trochanter. 

The  iliaens  muscle  arises  from  the  iliac  fossa  of  tho  innominate  bone,  and 
from  the  anterior  border  of  the  same,  likewise  from  the  base  of  the  sacrum, 
tbo  ilio-liunbar  ligament,  and  the  capsule  of  the  hip-joint.  Its  fibres  con- 
verging, OS  thoy  pass  downwards  and  inwards,  are  inpertwl  for  tho  moat  part 
into  a  tendon  conttnuoiu)  with  thu  psoas  muscio  ;  while  some  aro  prolonged 
to  a  special  triangular  iroproBsiou  on  the  upper  pitrt  of  tho  femur,  in  &ont  of 
and  below  the  small  trochanter. 


t» 
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Hie  ftoai  magiivt  ajhea  from  the  upper  nnd  lover  later&l  paita  of  th* 
faodtei  of  tho  luat  Uoreal  and  of  all  the  lumbar  Tertebm,  from  the  inteqiOMd 
fibro-«utiJage8,  and  from  thu  uutt'tior  surface  aud  lower  iDU|;iu  of  Uic 
transverso  procosdes  of  the  lumbnr  vertebrra  ueor  tUeir  bikaea.  It  fonat  a 
thick  eloiigiitt'd  uuBclo,  and  is  iuterled  iuto  the  sm&ll  trocluuit««-  uf  tlio 
ft'muT  by  moans  of  n  timdoD,  which  is  placed  at  first  nitliiu  the  subetauee  of 
the  musole,  nail  afterwards  at  its  outer  side,  recuiviug  iu  this  nutuaet  tbe 
fibres  of  the  iliacos  as  well  as  those  of  the  psoas. 


Fig,  201. 


Fig.  20S>. — Dkef  Dissgotioh  cr  ihb  Mveouia  or  tqk  Abdomen  ikd  Pkltie.    1 

n,  twelfth  liotsal  torlebni ;  h,  fifUi  lumliar  yertebra  ;  e,  traniverao  [irijcee»  of  Uio  inl 
lumbar  vecUbm  ;  1,  quaOrntuc  luDiboram  muw-lo  ;  ou  tbe  lift  siiId,  its  Gbrea  of  ori^ 
from  lbs  transretn)  processes  uf  ihe  lumbaT  Tcrtcbnt  aro  tbowii  bjr  the  remoTiJ  of  tbi 
]iiiuis  muBclea  ;  2,  pinccd  upon  oiic  of  tbe  intertrDiiavcreales  mascles  of  tbe  left  ude  ;  i, 
iDiirki  tbe  upper  jiiirt  of  the  [jhou  iiarvBS,  ilrnna  somcnbiit  tu  the  outer  side  ;  d',  tbe 
luaertion  of  its  tendon  into  tbe  brim  uf  tba  pulris  [  4,  puinta  to  the  nppei  port  of  Uie 
pKHU  maguus  ;  t"f  one  cf  the  origins  of  Ibo  musde;  4'j  Lijo  inaertinn  of  llie  mtiscfe  iciU 
tlio  lesser  trochaDter  of  tba  femur  ;  5,  iliaeus  intemnn.  shown  fiillj  on  tbe  left  liile  bf 
the  teniUTBl  of  tbe  psoas  muacles  ;  H',  inserlion  of  tbo  il  incus  lotisclo  into  &  tin*  b«t«« 
tho  Irucbuiter  TuiDor  ;  0,  pyriforniiB  muscle  of  Ihfr  left  side  riaingvithin  Ibe  pelrii  IrvnB 
the  sacrum  ;  <i',  inacrtioD  of  iU  tendon  inio  the  summit  of  tbo  great  IrochaDter  ;  7,  tbi 
obturator  eitemui  aeon  from  before  on  tbe  left  side  ;  +  +,  the  right  and  Isft  t«iuhiH>u 
inlhiii  of  the  diaplira^m  on  tht  froat  of  the  tipp«r  lamhar  tertebm. 
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The  conseotion  of  the  psoiu  with  tUc  bodiM  of  (he  bonea  ia  aOedod  b^  means  of 
Gtb  disliucl  pxrta,  caoli  of  whiuh  ia  aLUchec]  to  the  upper  and  lonvr  margins  of  iwo 
*erlebrffi  aod  the  interposal  filim-oarlilage;  the  liigLeat  la  Ibc  nci^blmaring  margins 
of  tho  loHt  dorsal  vertebra  and  tlic  firat  lumbar,  nnii  ths  lowust  to  iha  odgra  of  lim 
fourth  nnd  firiii  lumbar  rortebicc  iritii  lim  inlun-crtulrul  Bubstiince.  These  alUeli- 
meals  arc  connected  by  thin  tendiaoua  archer,  cxLeuding  over  the  middle  of  each 
TerLcbra,  covering  Iho  lumbar  veaaels  and  comraunieuUng  brancbes  of  the  njmpatbetio 
nerve,  and  giving  origin  lo  other  muneutar  Gbres.  The  ptioas  mueole,  at  iu  i^upcrior 
extremity,  pna^soj  behind  Ilia  diapbragm,  bclon  the  arcb  of  ibe  ligamentum  ari-uatnm 
ialcmum.  Kestlng  on  i(^  inner  bonier,  along  the  margin  of  ibe  pdvia,  is  the  citomal 
lUaa  artery,  and  deeply  in  the  substaacc  of  tbo  musulc  is  the  lumbar  piciui  of  nerves. 
The  ilio-inguinal  nnd  citernul  cutaneous  nerves  cross  the  illacus  muiclo,  and  Iho 
anterior  I'niral  ocrvo  descends  on  tho  tendon  of  the  psoas.  The  iliac  loscia  extends 
over  the  surface  of  the  whole  ilia-paoas  musclo  in  the  abdomen.  Tho  muscle  emerges 
[rom  Ihe  abdomen  beneath  I'oupart'a  Hgameut,  and  luruing  over  the  brim  of  the 
pelvU  rests  on  the  capsule  of  the  hip-joint,  on  tthioh  it  glide*  by  moans  of  a  largo 
■ynovlat  bursa,  nhich  occasiDaally  eommnnicales  with  the  interior  of  the  joint;  its 
outer  margin  is  in  contact  with  tbe  [ocltts  muecto,  and  its  inner  margin  is  separated 
bum  the  pcctineUB  by  the  Internal  elrcumflex  orterj'. 

Tbe  psoa)  parvat,  an  oocasiouul  muscle,  pUced  on  Uie  siirfaae  of  the 
psoas  magniia,  arises  from  tbo  bodies  of  the  lost  dorsal  and  lirat  lumbar 
vcrtebrso,  nud  from  tho  fibro-cartikgo  botwecu  them,  and  boou  ciida  iu  a 
Out  tendon,  nhiub  possea  nloiig  the  front  and  tho  inner  side  of  tbe  paous 
mogniis,  to  bo  iusorted  iittn  tho  ilio-pectineal  lino  and  eminence. 

This  muscle,  althongh  it  is  veil  developed  and  canstant  in  nnimuls,  is  most  fre- 
quently absent  In  the  human  subject.  It  was  found  in  only  one  of  twenty  bodies 
examined  by  Theiio  with  special  reference  to  its  existence.  ^V"hen  present,  it  is 
Ibiblc  to  many  changes  in  the  placo  of  origin  ;  IbuH,  it  may  be  connected  only  nitb 
the  tirxt  lumbar  vertebra,  or  with  Ihe  eecond  am)  Ihe  intcrverlebrid  Bub:itance  above 
it,  and  it  has  licen  obscrred  to  uommeucc  by  two  ports  or  hoada  separated  by  an 
interval. 


ANTERrOB    FEMOl;*!.    BEOIOS. 

Tho  tenior  vayitux  femorU,  or  ilio-apoueuroUc  muscle  of  the  thigb,  ariMB 
by  niuEculur  anil  tundluous  fibres  from  tho  extomal  surface  of  tim  illao  cront 
close  to  its  fore-jiart,  nnd  from  part  of  the  notch  betwuoii  the  two  anterior 
ilifto  Bpbes,  external  to  the  attachment  of  tbe  eartoriuB  ;  and  passing  Uuwii- 
warda  nnd  a  little  outwards  it  is  inserted  botweeu  two  liiniiure  of  tbi;  faicL-i 
lata,  about  UiroQ  iuubus  bolow  tbe  gruat  troubonter  of  the  femur.  Tho 
outer  of  tbeso  lamluie  is  continued  upwards  ou  the  muscle  iu  its  whole 
extent,  being  part  of  the  general  iuveatment  of  tbe  limb,  tbo  deeper  is 
ooanoeted  above  with  tbe  origin  of  the  rectus  muscle,  and  with  tho  fibres 
attaobing  tbo  gluteus  minimus  to  the  hii>-joint,  Tbo  part  of  tbe  fascia, 
made  tense  by  the  notion  of  the  muscle,  forma  a  strong  tendinous  band, 
which  descends  to  the  outer  and  back  part  of  tbe  knee-joint. 

The  aartoriiii  is  vorj  long,  narrow,  and  ribbon-abnped,  and  proseuta  tho 
longest  fibres  of  all  tbe  muscles  iu  tho  body  :  it  arises  hy  a  short  tendos. 
from  tho  anterior  superior  apinoua  proeeas  of  the  iUum,  and  from  a  small 
port  of  the  anterior  margin  of  that  bone  immodintely  below,  and,  pojising 
downwards  and  inwards  across  tho  front  of  tho  thigh,  is  inserted  by  uu 
expanded  aponeurosis  into  tho  upper  and  inner  aide  of  the  tibia,  near  lo  the 
tubercle,  and  for  about  an  inch  below  iL 

In  this  long  eourse  tho  muscle  is  directed  over  the  anterior  part  of  tho  thigh, 
oblic^nely  towards  in  tbo  upper  third,  and  vertically  at  the  inuar  aspect  of  the  limb 


Wt 


MU3CLES  OF  THE  LOWER  LIMR. 


aa  far  lu  Ihe  kurs  ;  bt^luw  Lbia  it  lum9  ablliiaelj  furwarils  to  iM  place  ot  altackmcaL 
Tlie  tcaJon  of  iiuorLioo,  Iroad  and  expandod,  covore  Uie  leodans  or  tbe  KtstUia 
and  iiDmLt«DdiiiDBUa  (a  Gj-nuvisl  buna  being  LnterpoBcd),  and  gives  oS  one  ecpuuiDB 
whicb  gt.rougllienJi  iLu  vspxuto  at  tbo  tnee-jolnt  by  bcooming  inocrporated  vilb  il, 
and  tnutber  which  blendj  wiLh  Uie  fiuoi«  of  Um  leg. 


Fig,  210.  Fig.    IIO. — ScFinnouL   Muscles     or    n> 

PaUKT  til  TBI  TniDH,       { 

a,  nntcrior  part  of  Ihc  crest  of  the  Ilioa; 
b,  (jmiibjiia  pnbu' ;  c,  patella  j  d,  it  bela* 
the  unleriar  taberoeiE]'  of  Ibe  tibia  ;  1,  poiuto 
to  the  ipacrtioD  of  the  eitenial  obIii|ge  miuda 
into  tbe  iliac  oreM  ;  S,  its  aponcnrvtia  at  ibi 
linca  HmiluDruiB  ;  3,  Ibo  titcrriA]  abdominal 
rin^  ;  1,  part  of  the  gJatfDi  mediua  i  5.  teiuar 
viLgioiE  femori*  at  iho  piaoe  of  its  iiuanica 
into  a  poriiuQ  of  the  huda  laW,  wUak  \m 
boea  reiDcred  lietaccn  S  and  5',  vhic^  UU« 
part  ii  a?cn  deaceading  to  be  attaclied  ta  (bt 
tibiri  and  fibola  ;  6,  the  aut^Hiu  ;  6',  Iht 
itifi&rtioQ  of  thfi  BartoriuB  ;  7j  |«'Ai^  ncd  iiiara 
c^DJoined  ;  8,  pecliDcns  ;  9,  odduftor  luuju  ; 
10,  graciliii  11,  part  of  the  add  actor  raaEnaii 
13,  Taatos  exteratu  ;  IS,  rectus  fetoari*  i  11, 
vantDB  interani ;  IS,  amatl  p»it  ot  the  bicejia 
tleiDC  erucii. 

The  Hartoriua  is  iMvcrcd  only  by  the  badi 
lata  and  Ibe  integumcnL  It  pMees  otet 
the  lliacus  and  rcctna  feniDria  muadc^  Ike 
femoral  v^^elB,  the  prctineas,  the  addncur 
longiiB,  addaclor  mo^niua,  vuloa  inteniai. 
gracilis,  and  Ecmitendinosaa  mtuclen.  The 
inner  border  of  this  muccle  and  the  meat 
projecting  part  of  the  adductor  Iod^b  fmrn 
the  sides,  and  Poiipnrt's  lifpimeot  forma  the 
base  of  a  triiincalur  apace  in  the  appcr  third 
of  tlio  thigh,  tlirough  the  middle  of  wbich 
the  fomornl  arlcrj'  pass**.  This  rreqnenlly 
rocoiFCB  tbe  name  of  Scarpn'a  triangle. 

The  qtutdrieept  acUiuor  erurU,  tbe 
eitonaor  miiscle  of  the  koce,  is  flivisible 
into  four  ports,  one  of  which,  the  Tectu 
femoris,  descends  from  the  hip  bone  anil 
renuuns  distinct,  while  the  other  three, 
diatin^uahod  one  from  the  other  oulr 
hy  tbu  arrangeniant  of  their  fibres,  corw 
tbe  whole  of  the  outerior  and  Intend 
Burfacea  of  the  thigh  bone,  bom  which 
tbcy  arise. 

o.  The  rrefu*  fcmorit,  extended  in 
a  straight  line  from  the  pelFis  to  the 
pntella,  arises  by  tno  tandons,  one  at 
which  is  attached  to  the  anterior  inferior 
Bpiiion^  proceed  of  the  ilium,  and  tbe  other,  united  to  the  first  within  an  indi 
of  that  point,  ifl  attached  horizontally  in  the  groove  above  tho  upper  p«rt  of 
the  brim  of  the  acetabulum.  From  the  prolongation  of  the  tendon  lo 
formed    the   mitsaulor   fibres   arise  poDnately,  and  turning   outiraids   and 
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bacltwarda  as  they  desceD<l,  aro  iusertcid  in  n  (dmil&r  maunet  iuto  the  tendon 
below,  the  EUperior  tendon  being  prolougeJ  oa  the  anterior,  the  inferior 
tendon  on  the  posterior  aiirrace  of  the  muaclo.  The  iuferior  tendon  fonn» 
ft  broad  band  inserted  into  ihe  upper  aurfiuie  of  the  patella. 

Fig.   211. — DiiF   UuscLis    cv    lui    Hiant 

TniQii  IK  rsatn.     i  "S-  211- 

o,  utcrlor  anpenor,  riud  h,  anterior  tiiferiar 
BpiDDUH  procws  uf  thc  iliQiB ;  e,  onler  vul 
D(i|K!r  putt  of  ihe  gnM  trocliuitST  ;  d,  tym- 
phjais  pubii ;  f,  [jstella  ;  /,  iaiiar  dJa  of  Ibe 
kDce-joiut  And  ialeroal  talorsl  ligsoieDt ;  g,  bead 
of  the  fitiuU  nhd  oater  s\i]g  of  the  knefi-joint ; 
1,  fi^Dt  of  Iho  glutf  DB  mcdina  ;  2,  fruat  of  Lha 
gluteUH  (oiaiiDiu,  mparald  id  thii  caae  fronj 
Ibe  midiua  ;  3,  tEndoQ  ol  tbe  rectus,  diTiding 
above  into  iU  two  potCioua,  one  prooeediug 
bom  the  inferior  sjiiac  of  Ihe  iliom.  the  otbec 
paaaing  Ijuk  over  the  appcr  border  of  tbe  ace- 
tabdlum  :  4,  oa  the  lowtt  piul  of  tbe  soteriur 
inter -trochcinti^ric  line  iLnd  nt  t^ie  lavfr  cod  of 
Ibe  iliofemoral  part  of  the  i»i«uliir  ligament, 
pQiDtB  bj  a  Uoe  to  the  eut  (eudoo  of  iuaertioo 
ef  tbe  ilio-pHHu  muKle  ;  5,  ]>art  of  the 
obtaralor  exleruDs  and  qnadrslue  feoinris; 
6,  pectloeoi;  7.  part  of  tbe  adductor  breria ; 
S,  ii'lductor  magDusi  S,  raataa  iolernna  ;  10, 
cruruaH ;  11.  va^tua  eitcruns ;  12.  tendon  of 
tbe  rectus;  13,  lower  pari  of  the  slip  of  the 
fascia  lata  b;  ohicb  the  tensor  rag Inrn  femoda 
ii  iaxerted  into  tbe  Ubia  aad  Qbula. 

Superiorly  this  muscle  i»  overlaid  by  the 
tensor  Taginn  fumoris,  illacua,  and  aartoriua 
muaclca;  further  dowo  it  is  covered  only  by 
(ucia.  Tbe  acctatmlar  tendon  Ueu  bf  ucath 
tbe  gluteus  mittimos. 

b.  The  viuhtt  (xtcmvs  uiaos  bj  nn 
estenaive  aponeuroais  attached  to  the 
base  of  the  great  trochanter  iu  front, 
mnd  to  a  ridge  on  its  outer  side, 
oho  to  the  line  eitending  from  that 
proceas  to  the  linoa  aapern,  and  to  the 
ontor  border  of  the  linea  a^pera  itself ; 
the  aponeiirosia  is  prolonged  on  the 
surface  of  the  muacio  and  gives  orif^u  to 
numerous  muscular  6br^  :  further  it 
arises  along  the  line  nbich  poasea  from 
the  lineit  aapern  to  tbe  eiterual  conilyla 
in  itg  upper  tno-thirda,  bj  means  of 
tnnsonlnr  6breB  attached  to  the  inter- 
muscular aeptum  tying  between  it  and 
the  short  head  of  the  Weeps.  The  supe- 
rior fibres  descend  porpendioularlj,  the 
luweat  are  nearly  horizontal,  and  the 
muscle,  forming  on  expanded  sheet 
applied  to  the  tnir&cc  of  the  crureus,  La  inaertud  by  a  broad  flat  tendon 
into  the  tendon  of  the  rectus  muscle,  tha  patella,  and  the  fascia  lata  on  the 
front  and  Eide  of  the  knee-joint. 
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e,  d.  Tlie  ooitui  inUmvt  uuJ  crumu  conabt  of  (Uflermt  aeU  of  fibrH, 
nbich  Are  vcty  closely  imitiid,  Tho  nutui  ii\Unnu  uiae«  &0111  »  line  aliick 
doBcon'la  upou  the  fumur  at  some  diatanco  in  front  of  the  Email  trodunlat, 
and  wliich  uuites  the  anterior  intor-trocliaDtifric  line  to  tfao  mnor  l'"" 
(livergitig  from  tho  liiiea  nspora  ;  from  the  luKor  half  of  Ihat  Ititier  line,  ml 
from  t!io  iauer  lip  of  tho  linea  oapora  ;  as  well  b^  from  tha  fibrous  pottitiM 
nttiicbud  to  the  line  cxteuileJ  between  the  linea  Aspera  and  the  inner  con- 
dyle in  connoctiou  with  tlie  teudon  of  tho  adductor  lungnua.  Frotn  thu 
oitenGive  origiii,  and  Ukowisu  from  tho  inner  surface  of  tho  bone,  the  fibna 
jirocctd  downwards  and  forn'unig,  and  teniiinate  on  the  inccr  lurCaee  of  tbc 
pAitclla  and  kuce-joint  iu  a  mauuer  siuiilar  to  thoaa  of  the  Taatus  esternn^ 
Tlie  cnmut  ariaea  on  the  anterior  and  outer  Guriaces  of  the  Cemur,  rexUu 
from  the  line  between  the  trochanters  to  within  a  few  inches  of  tho  p«*»li^ 
nud  outwards  to  tho  vastus  citemua.  Its  fibres  aiu  vcrticiL],  and  ate  ov«- 
laiil  iuferiorly  by  au  apouuurosis  ;  aud  the  musule  ia  inserted  by  teudon  awl 
Hushy  tibrUB  into  tho  upper  border  aud  sides  of  the  p&tolla,  being  tft- 
aepnrably  blended  with  the  insertions  of  the  other  parts  of  tho  qiuwi^Gef* 
extensor. 

The  mihrr'in»t  is  a  small  band  of  muscular  fibres,  which  extends  IVom  tta 
lower  part  of  tho  anterior  surfaoo  of  the  femur  to  the  upper  part  of  thi 
synovial  membrane  of  tho  knce-joiiit,  ou  wliich  it  euds  iu  scattorod  fibna. 

Thia  litllc  mnaolo  \i  placed  beneath  (lie  crurciis  muaclc,  and  in  niaie  e««M  ll  u 
uniitiil  with  thaL  muscular  mass.  Il  is  not  unfrcqueQtly  double,  or  coDsidls  e(  t«i 
scimrate  Imndlca. 


ISTERyAL  FEMOBAL  heuion. 

{Addw-ior  MKidet.) 

Tho  gracilis  or  addactur  ■jninlii  muacle,  long  and  slcndor,  arises  by  » 
Ibiii  npoiiuutosia  from  the  inner  margin  of  the  pubio  bono,  along  the  lo«w 
li«)f  of  tho  sympbyfiis  and  tho  upper  part  of  the  pubic  arch.  Tho  to«ir 
tendon,  which  is  at  IJrst  round,  is  inserted  by  a  flattened  and  expiwdR! 
[lortiou  into  the  inner  sidu  of  tho  tibia,  on  tho  same  plane  with,  bm 
higher  thau  the  eemitendiuoaus,  and  under  the  expanded  tendon  of  the 
sartoriuB, 

This  slender  muscle  in  covered  b;  Ibo  htela,  laU,  except  ia  a  smnll  part  iare<riori;, 
U'hcrc  it  19  overUiipi^il  by  llic  !<artoriu9 ;  the  deep  surface  reals  againiit  the  adduftoi 
bruvis,  adductor  mu^iiiis,  i^cuuiiicmliradaEun,  and  the  knee-joint  with  the  lulenul 
lutend  ligament.    A  bursa  sepnralea  it  from  that  li{,-aiiieiit. 

The  jieefincLiK  rausolc,  flat  and  nearly  quidrangidar,  arises  from  the  pe«- 
tineal  lino,  and  from  the  surface  of  bono  in  front  of  it,  between  tho  ilio- 
jiectineai  eminence  and  the  pubic  spine.  Inclining  outwards  anil  backwaitli 
OS  it  descends,  it  is  inserted  by  a.  flat  tendon  into  the  femur  behind  tlw 
small  trochanter,  and  into  the  upper  part  of  the  tine  which  conaects  the 
linea  aspera  of  tho  femur  with  that  prominence. 

The  pcctincua  Id  iu  conlai^l,  liy  its  anterior  surface,  with  the  fascia  lat*  and  Ik 
femoral  ve*iela ;  l.v  the  posterior  Hurfacc,  with  tlie  obturator  tcssoIs  and  nerrc,  tai 
the  external  obturator  and  ndduutor  hrcvjs  muselcs.  By  the  outer  border  il  loadic* 
Ibc  psoas  maguua ;  by  the  inner  border,  the  adductor  longua. 

The  adduclor  hngvs,  a  flat  triangular  muscle,  intem,'U  to  the  pectineal, 
and  lying  in  tlio  same  plane,  arisen  by  a  short  tendon  from  the  body  of  tbt 
pubes  below  tho  crest  and  near  the  angle,  and  is  inserted  into  tho  iauK 
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nurgin  of  tio   linea  upera  in  iU  wliole  leDgtb,  between  the  vastus  in- 
teruuB  and  the  adductor  m^nus. 


Pig.  SI  3. 


Fig.  212,— SopEnnaAL  MraoLw  or 
THB  ImriB  SlDB  or  tbb  THmH, 
iSD  Muaoku  OH  ma  1ii>eii  Wall 

UP   TRK    PELFia.       i 

1,  ili&cua  muscle ;  2,  part  of  tho 
[iwns  tus^-nas  miuDle;  3,  abtuntur 
ialcrnop.  with  its  fibres  converging  to- 
wnrda  Ihe  li!s«r  hcIbOo  forsinBd ;  *, 
pjrifonnifl,  wiih  til reo  heads  nf  origin, 
Will  it*  fibres  conrerging  tonardB  the 
great  naatii:  ronniea ;  5,  a  pati  oC  tbo 
lumliar  ftponeuroaia  coTtring  theereolor 
spiniH  muscle;  6,  gluteus  mailmiu; 
7i  carloriua,  7',  Ita  tendon  inscrteil 
below  tlie  tuheroaitj  of  the  tibia;  8,  n 
pnrt  of  the  add  actor  loiigii^ ;  9,  grnailii^ 
S',  ita  iiiMrtiun  passing  below  that  of 
the  xartorius ;  10,  |art  orthe  adiluetor 
mftgnuB;  11,  semimembranoaua ;  \2, 
■emilcDdinoana,  I'i",  lis  iuacTtion,  and 
between  9'  and  12'  the  tendon  ot  the 
■emimeBibtanoauB  ]>a>aing  to  ita  in- 
Hertion  in  tlis  inmu'  Inbcroait;  of  the 
tibi& 

Tbit  mniclc  is  eorend  b<r  the  bidn 
lain,  tlic  sartoriua,  ud  the  fcmotat 
vcsiielis :  Ilia  poatcrior  surface  rests 
euperiorly  on  ilio  adductor  brovis, 
atir!  infcriorlf  on  tUo  adiluotor  mut;- 
nua.  Exleroallj  it  is  Boparaled  bj-  a 
Email  interval  from  the  peelineiu, 
and  i  n  Icmal  |ir  it  is  in  appoaltion  with 
Uie  gracilis. 

The  addiidor  hrr.cif,  thick 
aboTe  and  brood  below,  arises 
by  A  narrow  origin,  about  two 
inchGB  deep,  in  coutact  with  that 
of  the  gracilis,  from  the  anterior 
aurfoee  of  tho  body,  auil  the 
descending  rnmiis  of  the  pubea ; 
directed  obliejiiely  bacltwririla  nnd 
outwards  it  is  inserteil  by  a 
flat  tundon  into  tho  whole  of  tho 
oblique  lino  leading  from  tho 
floiall  trochanter  of  the  femur  to 
tho  linea  aiipera,  immediately 
bcliind  tho  iueertion  of  tho  pee- 
tinena. 

Tlio  adductor  brevls  i*  concealed  at  its  origin  by  the  ailiiuelor  longas  and  at  its 
insertion  in  part  by  the  poclincna;  It  rests  on  the  nciduelor  mngnns,  and  by  iW  deep 
surface  is  in  contact  superiorly  with  lbs  obturator  externna. 

The  adduelvr  magntu  muscle  nriaea  from  a  part  of  tho  body  of  tlio  ptiboi 
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eitenifti  to  the  lower  part  of  tha  origin  <X  the  ftddnctor  brevia,  bom  th« 
rami  of  the  pubca  tind  ischiutn,  and  from  the  tuberoeity  of  th«  imAcaaa  netf 

tha  pubio  arch.  Tlie  niUBCulor  fibres  diverge  from  their  ori^n,  ataotmha 
like  the  ribs  of  n  fun  from  their  cautral  pivot ;  those  from  the  pabes,  aliortcT 
than  the  reat,  posa  tranavereely  ontwardB,  &ad  are  inserted  below  the  Iibm 
quodrati  iuto  the  line  prolonged  from  the  lined  osperti  to  the  great  trcMduMer; 
othen  pnsa  with  increasing  dcgn>oB  of  obliquity  downwarde  uid  oatwuda,  Li 
be  inserted  into  the  vbolo  length  of  the  lineu  lux^ra,  and  into  ■  {i«rt«f 
ita  iutomol  bifurcation  below  ;  finaUj,  some  of  the  fibres  deecend  almori 
vertically,  forming  the  inner  border  of  the  muMslo,  and  t«niiinate  ia  t 
narrow  tendon,  which  is  inaerted  into  the  tuberosity  of  the  iunei  condyle 
of  the  femur. 

Below  the  level  of  the  iafarior  bifurcation  of  the  linea  oapera,  betwwt 
the  tendinous  and  fleshy  portiona  of  the  inBertion  of  the  muscle,  an  intoTiJ 
ia  left  for  the  transmiaaion  of  the  fumoral  vesuela  backwards  into  the  popbtal 
space,  and  along  the  femor&l  attachmont  the  insertion  is  interrupted  by  tbe* 
or  more  tendinous  arches  through  which  poaa  the  perforating  arteriee. 

Thia  mii}i>lc  in  in  contact  with  the  long  anil  short  ulducliini  and  the  TOGlna  Xaltnm 
in  front,  with  Iho  hamstring  muaclos  and  ghiteiia  maiimua  behind,  with  tlie  giadfa 
siaaeic  InturDilIy,  anil  nilh  the  obturator  citemiu  and  qnodrattu  rumom  amim 
luperiorly. 

ICnOKS  OF   THE  UrSOLGS   OF  THE  HIP   AND  THIGH. 

The  gluteu*  maxi-miu  muscle  is  the  chief  ciUniar  of  the  hip-joinl.  By  mcMu  pf  il 
the  bcDl  thigh  ia  brooght  into  a  lino  with  the  bndj ;  but  iu  most  importMit  action  aial 
that  In  conDcction  with  which  it  is  so  largely  dcreloped  in  the  hnmon  mbjed.  ii  U 
ezt«tid  the  tmnk  upoa  tho  thigh  when  mppartcd  on  the  ground  by  the  limhi,  ud  b 
■0  doing  the  muaclca  of  bulh  sides  act  in  combination,  Tlie  nppcr  part  of  the  nmdt 
bos  an  ahducling,  and  the  lower  part  an  addncting  poircr  npon  (.lie  limb.  Ahboi^ 
the  full  contraction  of  the  glutei  moximi  ia  required  to  bring  the  body  into  th«  cnrt 
posture,  it  Is  not  necessary  for  Ita  maintenance,  that  being  effected  chiudy  by  the  lea 
sion  ot  certain  tlgametits  and  fofcidc  pasaini;  OTcr  Uie  juinis,  and  tlie  boiiy  in  thai  pot 
luro  being  bo  poised  llmt  the  centre  of  grsvilj-  of  the  trunk  ii  placed  slightly  fcebbd 
the  vertical  plane  poAsiag  through  the  middle  of  tha  hipjoinls.  The  gluteat  laoJiw 
and  minimua  ore  powerful  abductors  of  the  thigh,  and  along  with  the  tensor  vigioB 
femoria,  come  principally  into  aotion  in  supporting  the  body  on  oae  limt>,  wbkii 
is  done  to  a  certain  eiient  in  each  atep  in  wslking.  Their  anterior  fibrea  draw  for- 
vaida  Ihc  great  trochanter,  and  rotate  the  limb  inwards,  and  the  more  the  thi^  is 
flexed  the  greater  tho  number  of  fibres  which  will  eierdae  thia  action. 

The  leiaoT  vaginir  feinoria  is  generally  held  to  osaiit  the  action  of  the  other  musdts 
by  making  terisc  tho  iasela  hita.  It  likewise  aids  the  preceding  muscles  in  rotatii^ 
the  limb  inwards :  its  action  in  thia  respect  is  exactly  opposed  \ij  the  nppcr  fibns  Bt 
the  gluteus  mailniDA,  which  fibres,  together  with  the  tensor  vaginto  femoris,  being  mn- 
tinucd  inta  a  band  of  the  fascia  lata  doconding  to  the  outer  Inberoiity  of  the  titn^ 
muat  act  aa  supporters  of  the  thigh  at  the  knee  joint,  and  are  considered  by  Mejn 
(op.  eit,  p.  '2.11)  to  act  OS  extensora  of  the  knee. 

The  pijrifortnU,  oblvrator  inMrni«  and  n'-nidU  muBclcs  support  the  hip  joint  pMlr 
riorly,  and  rotate  the  limb  ontwarda.  Their  greatest  coniraetlon  is  admitted  wh«i 
the  thigh  is  extended  and  the  toes  are  directed  outwards;  they  may  be  supposed  Ibws- 
foro  to  give  stability  to  the  erect  posture. 

The  qMatiratvi  femorii  ia  partly  an  adductor  and  partly  a  rotator  ootwiirds.  Thii 
muscle,  as  well  as  tho  pyrlformls,  oblurnlor  intemus  and  gemelli,  and  obtnrsloi 
extemua.  como  to  bo  citenaora  when  tho  thigh  ia  strongly  flexed. 

The  iiblHTatOT  rti/riiut  hoi  its  origin  and  inncrlioa  most  approximated  when  Iht 
thigh  is  flexed,  addncted,  and  rotated  outwards,  as  is  the  case  in  tlie  uppermost  of  thi 
two  timba  when  we  cross  the  kneea  in  silting,  ll  aupporld  the  hip-joint  poateriodj 
and  infcriorly,  and  is  a  rotator  ontwarda. 
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The  ilio-paoai  idiucIg,  the  flcior  of  the  hip-joint,  texea  the  thjgh  on  the  bod;,  or 
the  bodj  OD  the  thigh,  Bccording  na  cither  of  ihete  m  tho  muAl  hied. 

The  pediaeiu  ia  puily  t  Sciornnd  putt]'  an  Bildui^(nr. 

The  aildtietora  rnaffiiai,  lojigua  and  brtcia  addurt  the  thigh,  and  along  with  their 
oppoaent«  the  glutciu  mediua  nod  miuimas,  and  vith  the  gluteal  maximDB,  bahioce 
the  body  on  the  rBmur  id  walkiag. 

Tho  addudoT  musclca  and  Uio-p«oai,  toeothor  with  the  pectinens,  being  all  inaertcd 
Bl  the  back  part  of  the  fsmar,  tend  to  rotate  the  thigh  uutnarda  st  the  name  Lima 
timt  they  produce  their  aitdueting  and  flexing  actions.  The  odTantago  of  l!ii.4  prvpoa- 
derams;  of  rolatora  outwarda  over  rotators  inward*  Looomes  apparaal  by  reference  lo 
the  moTemcuts  which  take  plaec  in  walking,  Wben  a  step  io  taken,  the  pclvia  ia 
drawn  forwarda  on  that  side  on  which  the  fool  haa  been  advanced,  whicli  inTotves 
D  coneidcrablo  rotation  of  the  pelria  outwarda  at  the  other  hip-Joint,  by  the  action  of 
the  iDUaclea  of  the  oppaeite  IJmb. 

The  'luiidrictjn  txlensor/tntiiria  extendi  tho  knee-joint,  hut,  as  already  mentioned 
with  regard  lo  the  gluUiia  maiimaa,  ita  action  is  nut  reiuiaite  for  the  Qiikiiitenanec  of 
the  erect  altitude,  the  knee-joint  remaining  in  complete  eitensinn  without  mur^cular 
Bid  while  the  fool  is  flrmlj  planted  on  the  ground.  This  luay  ho  tested  bjr  the  fact 
that  the  patella  of  a  persou  Blinding  with  the  knee  citendeil  will  bo  found  to  tla 
quite  looitely,  bat  will  become  it  once  fiied  when  it  in  attempted  lo  lift  llie  foot. 

The  rcclua  femoria,  sartorius,  grai^ilia,  aemitondiaoana,  semimembranosus,  and 
long  head  of  the  bieepa  act  on  boib  Ibc  hip  and  knee-joint«. 

The  sorloriui  produces  (be  flexion  of  the  hip  and  kuGe-jointa,  scoomputied  bj 
shduciion,  wbieb  occun  in  the  pasture  niiaumed  by  the  tailor  in  sitting,  and  the 
muscle  derires  ita  name  from  this  circumalance. 

The  rerjim  ftmnrU  Reiea  the  hip  and  extends  the  knee  ;  11  act«  wholly  from  ita 
anterior  bead  of  origin  when  the  thigh  is  fully  extended,  ajid  the  posterior  bead  ia 
alone  tense  when  tho  thigh  ia  bent. 

Tbe  hamatTing  mvadft  extend  the  hip  and  flpi  the  knee.  It  ia  to  bo  ohserycd, 
however,  that  lu  (he  Drdinnry  marcmDnt^  of  the  body,  (lie  hip  and  kneegoinla  are 
flexed  and  extended  together,  and  that  therefore  the  joint  on  wIdcL  those  long  St  us  el  e« 
act  must  be  deiurmined  by  the  other  musuloa  whidi  pass  over  either  of  thoae  joints 
aoparately. 

The  sracUU  acts  aa  an  Bddnc(«r  on  the  hip-joint.  Tbe  gracilis,  wmitendinosus, 
and  sartoriuii  muscles  form  the  group  of  rotaton  inwards  at  the  knee-joint ;  they  act 
along  with  the  popliteua  in  this  respect  to  greatest  advantage  in  the  flexed  stitte  of 
the  knee;  but  they  likewise  favour  the  commencemeul  of  flexion  bj  andoing  that 
rotation  inwirda  of  the  femoral  condylos  on  the  tibia  by  which  extension  of  the  knee 
ii  completed. 

The  short  hrad  of  (he  biceps  is  tho  only  flexor  of  the  knee,  which  pas^ea  orcr  thai 
Joint  alone.     The  whole  of  (his  muscle  producea  external  rotation  of  the  leg. 

The  mbcrweiut  in  extension  of  the  knee-joint  probably  raises  the  upper  part  of  the 
Itynovial  membrano,  and  prorente  it  from  being  preaaed  between  the  patella  and 
femur. 
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ANTBEIOB    BEOJOIT. 

Between  the  tibia  and  fibula,  on  the  front  of  the  leg,  are  placed  four 
muacleg — the  tibialis  anticus,  extensor  proprius  pollicis,  ext«naor  longuB 
digiitonim,  and  peroneus  tertius  ;  and  on  the  dorsum  of  the  ftrot  one  muscle 
only  arises, — the  extensor  brevis  digitonim. 

The  tibiulit  anticas  arisea  from  the  external  tuberosity  of  the  tibia,  and 
about  two-thirtlH  of  the  outur  aurface  of  that  bone  ;  from  a  small  portion  of 
the  adjoining  intoroMoous  ligament  ;  from  tho  strong  fiiscin  of  tho  leg  ;  and 
from  an  aponeurotic  septiiiii  placed  between  it  and  tbe  eitousor  longua 
digitonim.      The  tendon   iu   which  aU  the  mmcular  fibres  teimiuute  before 
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it  reachos  tlio  benJ  of  the  Bukle,  glidea  in  n  synovkl  aheatli   beneath  Qlb 
anterior  nnnular  ligament,  and  is  inserted  into  the  iuner  and  lower  pvi  rf 
I  ihc  intemftl  cuiioifonu  and  the  contiguous  oitreniitj'  of  the  fiiBl  metAtAiul 
bono,  dividing  sliglitly  iuto  two  alipa  lu  it  doscendji. 


Fig.  213. 


IJl 


'■'  -i 


Fig.  213.— MoacLM  op  ml  LowKS  L*a  in  Fooi 

VnOH   BEtOKB.      t 

],  tend'Mi  of  Ihc  reotai  Toinorii;  1' ,  liguneotnm  (■- 
tvllw ;  2,  the  lower  pait  (>(  Ibe  Tiutoa  mterniui  ^ 
luvEr  pirt  of  tbe  lustas  eittrrnna  :  4,  lairer  put  of  IW 
sartnrius;  ^,  sm.ill  T>Drlhm  of  the  TikscialAta  cut  iiflBr  Vic 
plikcc  of  Ue  ineeniun  at  tbe  knee  ;  6,  inner  bead  of  U* 
Eistroctiemiiu :  7,  iunn'  put  o(  thesoleai;  S,  titulb 
unlicDs  ;  S',  its  tendon  near  ths  ioseition ;  I>,  yan  U 
Ib«  eit«uH>r  longiu  pollicia;  9',  its  tendon  ;  10,  a- 
t^ueoT  coiamnBia  digitorunL  lon^nd;  10',  plaf«d  OQ  ^ 
niiltckir  animlar  ligitnieut  orer  the  plooe  of  puaigt  o( 
Ihe  linir  tesdiina  rf  the  extensor  commnnia  ;  11,  {ctt- 
iicas  loiigUBj  12,  pcrooeiui  breris;  13,  pmaoKO*  (ertiu; 
l^',  teadoQ  of  the  perDDeu£  Ifrtina  ftt  itfi  ina&rlioh:  II, 
nrigii)  of  the  eitentor  comniuoiB  digitotiUD  brcrii,  tlu 
tint  head  of  which  ii  Been  puuBg  to  the  great  tM  aai 
the  liao  from  9', 

The  farfowor  yropriiu  poUicix,  placed  be- 
tweon  the  tibialis  luitions  and  tbe  extouor 
lougna  digitomm,  arises  from  the  middle  three- 
£ftbs  of  the  anterior  001x017  'pail  of  the  ionei 
Burfaoe  of  tliu  fibuln,  and  from  the  contiguoiH 
portion  of  tlie  iutaros.'seouB  lignnient  for  the 
3.imo  estent.  Tiie  fleshy  fibres  mii  obliqutl; 
foTwarils  into  a  tendon  placed  at  the  anterior 
border  of  the  muscle  ;  and  the  tundon,  after 
liaising  beneath  the  upper,  and  through  the 
lower  portion  of  the  nnnular  ligament  in  a  dis- 
tinct compartment,  and  along  the  doreniu  of 
the  foot,  is  inserted  into  the  base  of  the  ter- 
minal phalanx  of  the  great  toe.  A  delieato 
expansion  given  off  from  the  tendon  on  each 
side  spreads  over  the  joint  betireeu  the  meta- 
tarsal bone  and  the  first  phalanx. 

This  muscle  is  partly  concesled  hy  those  betwe^a 
vliich  il.  is  pl.tced.  It  lici  eilemal  to  the  anterior 
tihial  artery  in  the  leg,  but  crosses  in  front  of  thil 
vcBscI  nt  the  bend  of  the  ankle,  aad  is  internal  to  it 

on  the  fuoU 


E(r  i^'I^IKVfc^'           "^^    erifiuor    longta   disilorum    pt4!s,    if 
V  /nBMKVlS            situated    in    contact    with   the   tibialis   &ntii.ii« 
^^wI^lTV             'ibove,    and    between     the    onten»or     proprim 
^~^                         pollicis  nnd  poroiieus   tortiii*  below  j   it  arises 
from   the    external    tuberosity     of    tbo    tibw ; 
from  the  heiid  nnd  the  anterior  narrowed  part  of  the  inner  surface  of  the 
flbnla  in  front  of  the  interoBSOous  mombrano,  for  about  threo-fourtha  of  it* 
length  ;  from   a  amall  part  of  the   interosseous  ligament  at  its  upper  part  ; 
iUo  from  the  apononrotic  septa  iiilervcuuig  betwooa  it  and  the  niuadea  on 
L . 
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each  »ide,  and  from  the  taacia  of  tbo  leg.  The  fleshy  fibres  from  thJB  oxtan- 
sive  origin  puss  obliquely  into  a  tendon  placed  on  the  anterior  part  of  the 
musclo.  Tliis  aabsoqucntly  dlTidos  into  four  slips,  which  descend  througli 
the  lower  port  of  the  annular  iigniueut,  iu  the  same  sheath  as  the  pcroneus 
tertina,  and  on  the  donium  of  the  foot  pass  respectively  to  the  four  outer 
toes.  Not  iinfrcqucntly  the  slip  belonging  to  the  fifth  too  in  separated 
with  that  of  the  peroneuB  tertius  from  the  rest  considerably  higher  up.  The 
three  iimer  teniloun  are  oocli  joined  at  the  outer  siile,  on  the  first  phalanx, 
by  a  tendon  from  the  cxtenttor  brevia  digitornui  :  all  the  four  tenduna 
are  continued  into  expansions,  which  are  joined  on  the  first  [ihahinx  by 
tendinous  procOEsea  from  the  lumbricales  and  interossci  mueclex,  and  tutTS 
their  middle  fibres  inserted  into  the  second  phalanx  ;  while  their  lateral 
porta  unite  together  and  ore  inserted  on  the  third,  in  a  manner  ejcactly 
similar  to  the  orrongomeut  of  the  extensor  tendons  on  the  fingers. 

Fig.  214.— Scptr.FiciiL  Muscles  jisn   TEmvilra  OS  Pig,  2H. 

THE  DonsDM  br  tum  Fuot  asd  Lorbk  Pint  or 
TBK  Leu  iiTTEnioKLT  (after  Boorgerr].     j 

a,  loser  pai-t  of  tba  Libia ;  b,  lower  part  of  the 
BbuU  abovo  the  ranlleoln*  aileraoi ;  r,  inner  aide  of 
tlie  scaphoiii  bonv ;  d.  iotenial  cnocironu  bone ;  1, 
latrcr  pni-t  of  tbe  tib^nlii  anticDS  muscle;  1'.  ila  teniiua 
d<!S«D<liDg  in  tbo  griHiTe  of  tbe  intcmsl  cuiieiroim 
bone  ;  '2,  eiWasar  Inngua  pollins ;  2',  ilfi  ujan^^cin 
on  the  Joisuiu  of  thegrent  toe  ;  3,  eitonscircoiDinunla 
■Jigilorum  dividing  into  its  foar  teuduoa  for  tlie  Loci ; 
3',  tbe  eiiuoaidD,  snil  3",  the  linsl  inscrtiua  of  Iho 
Hhmc  u^Kin  the  second  l4je ;  4,  pcronena  t^rtJUB ;  i\ 
its  expuulad  iosertioD  on  the  base  of  the  Gfth  metu- 
laml  boDS ;  G,  small  pott  of  tbe  Gbrea  of  tbe  lolena 
ou  tbe  iuDcr  udc  of  the  tibia ;  fl,  small  pnrt  of  Iho 
peronena  breria ;  7,  eilcnaor  brevia  digiloruiD,  Been 
below  tlie  tenddns  of  tbe  eitensar  longns  and  peroneuB 
tertibs  ;  7',  ?''■  ou  a  band  of  apoDcuruaia  eroaaiag  the 
tool,  the  Grat  anil  fuartb  teDdons  of  ihe  eitensor 
tire*Li  mnula  pouing  to  join  tlinw)  of  tlie  long  cl- 
tensor  ;  8,  9,  anterior  anniilu'  ligament,  chiellf  in  il> 
lower  part,  or  llgamentnm  einciatum  ;  between  S  anci 
Ct  tba  innpr  and  bjwer  band  encloain^  tbe  enlenaor 
longDs  poliicia  and  libinHa  anlicus;  bdow  S,  tbe 
onler  psrtof  tbo  same  eDcloaing  the  tendons  of  tlxe  ex- 
lenBor  oommuniB  and  jjeroneUB  tfrtiua  ;  10,  II,  Jorsal 
tmnaverse  band  of  tbe  aponenroe^B  of  tbe  foot,  uniting 
tbe  heada  cf  tbe  inclatarsal  bonea. 

The  peroncvs  Urtiui  arisefi,  in  continuity 
with  the  lower  part  of  the  extensor  longus 
digitorum,  from  the  lower  fourth  of  the  iuuer 
surface  of  the  fibnia,  from  tho  lower  part  of 
the  interossoons  membrane,  and  from  an 
apoDourosis  which    connects  it  on  tbo  outer 

aido  with  the  peroneua  brcfia.  The  muscular  fibres  end  in  a  tendon,  which, 
after  passing  through  the  annular  ligament  with  the  loDg  extensor  of  the 
toea,  is  inserted  into  the  upper  surface  of  tho  base  of  tho  fifth  njetatarsul 
lione,  and  likewise  in  some  instances  into  the  fourth. 

Tlicro  is  ofUin  scarcely  nnj  line  of  Jcmarcalion  between  the  two  preceding  muacles. 
The  peronena  tertina  ia  aomctiuies  as  large  ns  ibe  extensor  longus  digilorum,  aome- 
timex  its  tendon  is  aa  large  ns  tlinsc  of  that  mtlaDlc  combined  ;  it  has  been  oliscrveil 
to  terminate  en  the  funrth  metatarsal  bone ;  and  it  U  Bometimcs  altogether  wanting, 
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Fim  tamloDa  arc  asuriberl  to  the  citcosor  lon^B  digitorum  hy  Cairper  {HfvL 
Itefonn.,  c,  30,  p.  Ill),  llie  pcroncus  Uitiua  bumg  been  considered  by  him  m  put*! 
tliuL  mosole,  a  view  nhich  u  ia  boihei  degree  w&rniDled  b;  the  tona  wfucb  U  oaotllj 
preaeatB. 

The  exUnaor  brtvii  dyjiftxnim  ptdU  iirues  troia  the  outer  surfiioo  of  the  m 

cnlcJB  in  Trout  of  the  groove  for  the  peroneua  brevu  muscle,  *a<l  from  tlia 
lowcir  bnnil  of  the  KDtcrior  aiiDiiliir  ligament.  It  dirides  into  four  tajiering 
slips  each  of  which  terminates  id  a  tenilou  ;  the  first  or  most  iiit«Tul  M 
tliBso,  sometimes  reckoned  as  a  distinct  muscle,  is  iiisert<Kl  Eep.iraWl]'  intA 
tbo  dorsal  siirfaco  of  the  first  phaliiDx  of  the  great  toe  near  its  tuul 
extremity;  and  the  other  throe  become  floverally  united  to  the  outer  bordd 
of  the  uitonsor  tendona  proaeeding  to  the  three  next  toes, 

I  BXTERSAL    SBOIOS, 

The  peroneui  longtu  arises  from  the  head  of  the  fibula,  and  from  more  Ihu 
the  two  upper  thirds  of  the  external  surface  of  that  bone  ;  from  tile  £tHB* 
of  the  leg ;  aud  from  aponeuroses  interposed  between  it  and  the  oontivDou 
muEcloB,  viz.,  the  extensor  communis  digitorum  on  one  side,  aud  the  aiileat 
and  llexor  longus  pollicis  on  the  othej.  It  enda  above  the  ankle  iu  • 
tcudou,  which  paasoa  downwards  bohiiid  that  of  the  poroueus  brevia  io  Um 
hollow  behind  the  eitcma!  molleoloa,  and  inclining  forwards,  tuma  over  lie 
outer  margin  of  the  foot,  and  enters  the  exoavation  oo  the  loiirer  Hur&c«  of 
the  cuboid  boDe,  aud  changing  its  direction,  proceeds  inw&rds  and  forwuiji 
to  be  iuBorted  into  the  lower  part  of  the  interval  onneiform  aud  the  bual 
end  of  the  first  metatarsal  bone  :  au  oi&et  is  continued  from  it  to  the  bus 
of  the  second  metatarsal  bone.  In  this  oourso  the  iendou  of  tho  peroueiM 
longus  miuicle,  lying  parallel  with  that  of  the  peroneus  breris,  is  invested 
along  with  it  by  u  synovial  mombroue,  and  bound  down  by  a  fibrona  band 
extended  from  the  end  of  the  fibula  to  the  CAlcaue\im  ;  on  the  outer  tide  </ 
the  foot  it  separates  £k)Ui  the  pi>rououB  brovis,  aud  in  the  sole  of  the  foot 
the  peroiieus  longua  lies  in  a  synovial  sheath  formed  by  fibrus  of  tha  liin- 
meutum  longum  plaotnt. 

The  pcroiieua  brent  nriees  from  the  two  lower  thirds  of  the  external 
surface  of  the  fibula,  internal  to  the  peroucus  longus,  and  from  the  inter- 
muscular  septa  which  dip  down  in  front  between  it  aud  the  cxtonsor  longos 
digitorum  and  peroneua  tortiua,  aud  behind  between  it  and  the  flexor  lon^<i 
polhcis.  The  fibres  ore  directed  to  a  tendon  on  their  outer  surface,  wliicit 
becoming  free  at  the  level  of  the  external  malleoluB,  passes  behind  that 
process,  sheathed  in  the  same  syoovial  membrane  as  the  tendon  of  the 
peroucus  longus,  and  iucliniug  forwanls  is  inserted  into  the  projection  at  the 
base  of  the  fifth  metatarsal  bone,  having  traversed  a  separate  sheath  on  the 
calcaneuin,  above  tluit  for  the  tendon  of  the  pcroneus  longus,  but  liued  by 
an  ofiset  of  the  aame  synovial  membrane. 


POSTERIOR    RED  Toy, 

The  muBclea  at  the  bach  of  the  leg  coneist  of  a  superficial  group  111  ma  lull 
into  the  extremity  of  the  calcanoum,  aud  a  dueper  group  covered  in  by  a 
deep  fascia  anil  duacending  to  the  sole. 

The  mpcrjieiul  protiji  consists  of  three  muscies  ;  two  of  thom,  plnceil  one 
on  Uie  surface  of  the  other,  are  of  largo  size,  the  ijastroentTnixu  aud  latm 
(extensor  tarsi  suralis    vel    extensor    magniw, — Douglas ;    musculus    auras 


CASTROCNEMIPS   MUSCLE.  SSS 

ScHmmemiig),  form  the  bulk  of  the  calf  of  tho  log,  and  ue  inaorted  into 
the  hoal  by  a  common  tendon — the  teDdo  AchiUiB;  the  third,  a.  tnail  muacio, 
the  plaiitarijt,  deBcends  between  the  other  two. 

The    gailrocnnnhii    muscle   ariaoa  by   two    thict  tendinous    heads   from 
tha  oouiiyloa  of  tho  fuuiur,  and  ends  below  in  the  tendo  AchilUa.     The 


I 


Fig.  215. — SoPTsrojtiL MusOLK  or  thkLowikLeo,  |^„  o|5_ 

aKKV  rituii  UBQisii  (ifCer  lionrgerj').      j 

1,  lowsT  part  of  the  Tutiu  Bxternns  ;  3,  tendon  of 
tho  tamjia  Seiioc  crntis,  pOEsIng  to  ita  iniertion  iu  the 
fibula;  3,  lower  pikil  and  teudDiiDftboseiBitt^iidlnaaiu  ; 
i,  luwer  part  of  the  aemiDieiubnuiDBiu  :  its  lendiio  ii 
snen  betveea  3  and  5  panEJDg  to  ila  inHcrtioa  m  thfl 
tibta  ;  A,  giADilifi ;  6^  amriLI  part  of  the  AarLorina  ;  7| 
outer,  and  8,  inner  beail  of  the  j^trocnemjiu  on  the 
tendinous  part  of  the  calf  of  tUa  hg  i  tJ,  placed  m  the 
pnplitcat  apacp,  points  to  the  niuacuiar  part  of  the 
planlaria;  0',  its  tbiii  tcnJon  ioiido  the  tendo 
Achillla  ;  10,  the  libm  of  (he  Boleu9  de-'tceDiling  to 
the  dub  tendon,  which,  j<  lining  with  that  of  the  gnscro- 
fneniius,  forms  +  +  the  tcudo  Auliillis;  1 1,  loner  part 
aud  IvaJon  of  tha  ptronutia  tiingUii ;  13,  lover  fibna 
of  the  peroneuA  breTiB,  both  paf«5lng  Iptbind  the  maj- 
leoltiH  external  bolow  ;  13,  lowerjArt  of  the  dcxor 
longns  digilontm  ;  14,  amnll  part  of  tbe  t«ndoD  of 
the  tibialis  poaticns,  ichicli.  along  viih  13,  dotceo'la 
behind  tbe  luslleolua  inleroua;  15.  is  plaocd  near  the 
biwer  part  of  the  filiuln,  and  [-ointii  to  tbe  l<i»er 
BbT>^  of  the  dolor  loiigos  polliolK,  tbe  tendon  of 
which  it  leeii  diaceiiding  orer  the  tibia  at  IG'. 

outer  tendon  of  origin  is  attached  in  an 
oblique  line  to  a  depression  on  the  outer  aide 
of  the  external  condyle,  above  the  groove  for 
the  poplitcuB  muscle.  The  inner  tendon  is 
attached  in  a  horizotjtal  line  to  iia  improsBion 
above  the  bach  part  of  the  intomnl  uondylo, 
and  along  with  it  are  fleshy  fibres  connected 
for  a  short  distance  with  the  ridga  running 
to  the  liuea  aspora.  The  muscular  fibroB 
descending  from  the  two  heads  remain 
separated  by  a  vertical  groove  on  the  surface, 
but  those  next  the  middle  meet  at  an  angle 
on  a  tendinoas  atructure  below.  The  fibres 
of  the  superior  tendons  spread  out  upon  the 
xurface  of  tbe  muscle  ;  the  iafurior  tendon 
lies  on  tbe  deep  Hurfaco  of  the  muscular  mass, 
and  is  coutinned  upwards  in  a,  tbin  aponeu- 
rosis with  parallel  libros,  which  glide  against 
tbe  Bolens  :  between  tho  saperGcial  tendon  of 
each  bead  and  the  deep  common  tendon,  the 
greater  number  of  the  muscular  fibres  run 
obliquely  downwardjt  and  forwards.  The  lower 
edge  of  each  muscular  part  presents  a  conveitity  downwards  :  the  inner 
descending  furthest,  A  synovial  membrane,  usually  oommunicating  with 
the  knee-joint,  lies  beneath  the  inner  bead  of  origin,  and  separates  it  C 


d 


SSI 


MUSCLES  OF  THE  LOWER  LIMB. 


the  tendon  of  tlie  Bsmiinombnuiosus  muscle.  A  sesamoid  fibuMMibp 
is  BometlincB  mot  with  over  tho  outer  coiidylo  of  the  ftnunr,  and  oeoMOu]^ 
over  the  innor  :  it  ifl  rarely  ossified. 

Tlie  Lcnilfl  of  tlie  eaKtrocnimiui  muscle  form  the  iaferior  boondarie*  of  Ua 
piplit^al  Bpacc,  ami  ire  plfloed  hctwcen  the  honiBtring  manctes :  Ihe  pcroncftl  asm  i> 
lodged  belireea  the  cxtenuil  head  uid  tbo  blccpa.     The  g-.kstiiimemiiu  ean«rib  iti 

popliteas  muiclc,  mih  Uie  popUial 
vessels  ami  iaiemal  po[iIiE«il  noft 
'^i'  ^'^'  Ijing  on  ita  sarfiic*;  the  pknUm 

nnd  Eoleus  are  aiio  coiered  !••  iL 
The  short  Bnphenons  * eia  b  plmJ 
on  ilB  mr&icc,  in  the  iulcnil  bt- 
Iwceo  its  two  parts. 

Fig.  216. — .SirpBiiviCML  Krecui  i^i 

THE    LkQ,    EXn     FROM    TBI    UID 

SII>l(artcTl)Darger7l.      { 

1,  putt  of  the  vastaa  intmiw  :  2, 
aartorius  ;  ff,  ita  Sat  tcDdoii.  ipRid- 
ing  on  the  itmer  upper  pan  tS  Ita 
tlhift  ;  3,  ^THi^iLia  ;  4,  »eajiiaidiBiBa; 
4',  ita  iatertion  ;  and  between  V  ud 
i\  that  of  the  grKdlia  ;  S,  mbubo*- 
hnLDOfluFi ;  Q,  inner  bead  of  th«  g^/U^ 
cneniDB ;  7,  soleus ;  S,  G",  fbat 
upon  Ifae  tqndo  Achillie,  point  to  Ike 
Etnall  tendon  of  the  plantAria  duoEid- 
ing  on  the  inner  side  ;  9,  imall  jart 
of  th?  tendon  of  the  tibJAliA  poetirc'^ 
)0,  flexor  oonunnnia  digitomin  ;  II, 
poinu  toaporlion  of  the  flexor  Iob^m 
pclliciK,  sunk  in  nh&do*  ;  12,  >  iwi 
rovr  imrt  of  Ibe  tibialis  .loticuBi  Ifj 
on  iiic  inlcmal  eaneiform  booe,  ftl 
the  di1illl^d  tendon  of  inaertjon  of 
tibuili>  antiens :  13,  KbducUirpolli«t{ 
tlierearealeoihova  in  thia  pari  of  (lit 
GgnrE  the  eoDneclion  of  the  Abdnctn 
pitsteriorFy  with  the  interual  vioaUr 
ligament  and  ob  eal^ris,  nod  the  mtiata 
ia  whici]  the  internal  lunalar  |i^ 
ment  forma  ■  retionculum  for  iJa 
tendons  of  th«  musclea  of  the  I^ai 
thej  descend. 


Tho  sa?euj  muscle  arises 
temally  from  the  posterior  pnrt 
of  ttie  head   of  the   hbuln,  and 
from  Uie  surface  beueAth  it  for 
a  third   of  the   lengtU    of    thi 
bone  ;  interually  from   tho   ob- 
lique tiiio  whicli  gives  iiisurlion 
to  thu  poplilcuB,  and  from  the 
posterinr  edge  of  iho  tibia  about 
three  inches  below    thnt    line 
nlao  ill  tho  apiico  iu  termed  into   between  the  tibia  and  fibula,   from  a   ten- 
dinoufl  band  estonded  from  one  bono  to  the  other  orer  the  posterior  tibial 
reaaols  nnd  nerro.     Iiiferiorly  the  mufcular  flbroa  descend  upon  the  (eiid» 
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TENDO  ACHILLIS.    PLAiTAKlS.  2S6 

Achillis  ooQsideralily  further  than  those  of  the  gaatroonomius.  The  posterior 
surface  presents  a  tliLu  covoriog  of  lougitudical  a[>onourotic  fibres  Dontiuued 
up  from  the  tendon  below,  and  gliding  on  the  umil&r  tendJnouB  surface  of 
the  gastrocnemius  muscle.  On  the  deep  surface  the  edges  of  two  meiu- 
bmuous  taudoaa,  the  other  edges  of  which  look  towards  the  middle  lino  of 
tho  muscle,  iuiboddcd  in  its  substance,  are  econ  descendiug  from  the  tibial 
and  fibuliiT  origins  ;  tho  fibres  from  tho  deep  aspects  of  tbo»o  tendons  nro 
directed  obliquely  inwards  to  a  tendinous  septum  which  divides  tho  muscle 
into  lateral  halves ;  while  thoM  from  their  auperjiciiil  aspecta  pass  with 
rimilnr  obliquity  to  tho  flat  tendon  oa  tho  surface  of  tho  muscle,  tho  fibres 
placed  at  tho  sides  fomiing  the  lateral  boidora  and  part  of  the  deep  surfikce 
of  the  mUEcle.  Thus  the  soleus  ia  composed  eattrely  of  short  oblique  fibres 
of  from  one  to  two  inches  in  length. 

The  BoUus  rests  upon  the  ficxor  longus  polllciii,  fiuxor  longUB  digitorum  and  Liliialis 
posticiu  miuclcs,  together  wilh  the  postcricir  tibial  Teasols  and  ncrre. 

The  tendo  Achillis,  the  thickest  and  strongest  tendon  iu  tho  body,  is 
formed  by  the  union  of  the  flat  teudon  of  the  gaatrocnemiua  with  tho 
thicker  and  moio  rounded  tendon  of  tho  soluus.  It  is  from  three  to  fuur 
inchee  long  below  the  point  where  the  muscidar  fibres  of  the  soleus  cease  to 
be  attached  to  it  It  is  inserted  iuferiorly  into  the  back  pai't  of  tho 
tuht-rofiity  of  tho  09  oaloia.  Between  the  upper  part  of  tho  tuberosity  of  tho 
on  calcis  and  the  tendon  a  synovial  buraa  is  interposed. 

TliG  giutrocnemius  if,  in  fiome  coAcs,  jomcd  by  a  huadle  of  mascalar  fibres,  which 
nris^  evpsrately  from  tlie  remur  aliovo  one  of  tlic  condyles.  ThU  bundle  has  been 
(il'BCrscd  passing  belweon  tho  popliteal  arlcrv  and  vein  (It.  Qunin,  op.  tit.  plate  80, 
tijfi.  4  and  b).  To  the  eoleuB  aa  acixsiorj  portion  is  occasionally  added  at  its  lower 
and  inner  part ;  IhU  luuully  cads  on  (he  inner  i^lde  o(  llio  tcnda  AchUlis,  but  it 
sometimes  forms  a  leadon,  attached  aepftnilcty  to  the  as  Calais. 

The  fAaiUaHe  ariseg  from  tho  fomur  immediately  above  tho  OKtemoI  oon- 
dyle,  and  from  the  posterior  ligament  of  the  knee-joint,  where  this  is  covered 
by  tiie  corresponding  head  of  the  gastrocnemius  ;  iU  muscular  part  is  from 
three  to  fuiir  inches  in  length,  and  terminates  in  a  long  dellcato  tendon, 
which  inclines  inwards  between  the  gastrocnemius  and  soloua,  and  rmiriing 
aluug  the  inner  border  of  tho  tendo  Achillis  is  inserted  ooujoiutly  with  it 
into  tho  posterior  port  of  the  calc&neum. 

The  dcnignatlon  by  which  tlila  little  muscle  is  known  was  assignc'!  to  it  when  the 
Icndon  was  bcliercd  to  termiuatc  in  the  plantar  fi^cla,  as  tho  paluittris  lungus  doc<i  in 
Ibc  fifcia  of  the  hand.  It  niu  fo  described  by  Onlcn  ;  and,  though  Llic  real  nmuner 
of  termination  was  corrcclly  poinleil  out  by  Veaaliua  lOper.  1,  2,  p.  jl9),  the  error 
was  caulinned  through  many  succeeding  works,  and  is  to  bo  found  even  in  Cewper's 
"  Myolomia  Refonnnia"  (p.  lOS). 

The  plonloris  varies  in  iU  mode  of  lerminatlnn  ;  it  is  somclimca  enclosed  in  the 
ton-er  part  of  the  tendo  Achillli ;  and,  in  other  cosoi,  it  euda  in  the  internal  annular 
ligament,  which  binds  down  tho  tendons  and  vesschi  behind  the  inner  malleolus. 

The  dttp  grmip  of  posterior  ronBclos  of  the  leg  ia  in  close  contact  with 

the  bones  ;  it  consists  of  the  popliteus,  flexor  lougus  digitorum,  flexor  longus 
pollicis  and  tibialis  poKticus. 

Tho  poj'litcvs,  an  obliiiuo  musclo  placed  below  tho  knee,  drises  by  a  thick 
tendon,  about  an  inch  in   length,  from  the  fore  part  of  the  popliteal  gr 
on  the  outer  side  of  the  external  condyle  of  the  femur,  withtu  the  " 
lateral  lignmont  and  capsule  of  the  knee-joint ;  it  is  in  contact  i 
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extomul  seinilwnar  cartilage,  nnd  receiTe«  adilitioBAl  fibres  ft«a  th*  pMteNT 
ligament  of  tlie  joiut.      The  miucuUr  fibm  diTerga  M  thtj  pHsdowttWib. 


Fig-  217. 


tibialis  posticui. 


«,  popliteal  tmtuct  ot  Uie  faoBr ;  h,  \tf  lolta 
of  th«  ii|>per  IodtUi  cf  Um  Slnla,  tnm  «UA  lb 
vJeni  mtucle  bai  bees  maored  ;  i^  Mil«>lM  fa' 
lemiu  ;  (1,  RuUaeln  dtoraoa ;  c,  labcraii^aftte* 
a'-:i>s  wiih  Ihe  tmda  Acbillia  iiaiiliiil  iato  il.  lai  A* 
I'luilariionitainiurude;  1,  inner  bead  of  |1h|Mi* 
CDcuiiiu  mil  short  at  il«  origin  ;  %  Qatar  head  ;  \ 
pUiituia  :  4,  tCDdon  of  the  ■emimenilii  ■iiw i  BiaA 
Dear  its  uuertion,  Heo  aiveading  in  tlirM  pMlbai 
vit.,  to  the  inside  d(  tha  ^bia,  towardi  tka  (i«i|il>il 
fucit,  and  tovanla  Ibe  ligameiiMm  piatieaa  \  i, 
tcDdoQ  of  the  biseiie  inaertcd  tnlo  tlw  bead  </ Ik 
fibula;  6.  popULfQa  uinscle ;  7,  upper  part  (t  Ihl 
Drigm  of  itietuUDifromibe  fibula,  cntahorii  ^.tlMtf 
ill  liliial  urigin  j  between  tbese  fisara  IB  MM  t» 
{HTfuratiDn  in  the  upper  part  of  tba  lalMaMMB 
iDcmlrtine  ;  8,  tilijalispoaticiu  ;  ^',  ita  t«idi>B,ti» 
ing  betWHD  (be  flfxor  djgitorutu  oommiuui  aM  111 
tibia  ;  9,  flexor  iligitfiram  ectmnania ;  &',  iU  tmtim, 
with  that  of  tfaetibialiapoaticni^  piMug  teUaK* 
malleolas  internal ;  10,  flexor  longoa  poilieia;  Iff, 
pluwd  beside  iti  leadon,  wheiB  it  f*aei  vrtr  lb 
tibift  and  utm^ilDt;  11,  peronetia  luocn* ;  11'.  IM 
ten^JuD  behind  that  of  tbe  perC'Ddu  brevMi 
ili>wn  bditaJ  tbe  malleolua  eitemoa;  l^ 
broTia. 

and  are  iDserted  into  all  thait  triangaW  a^ 
fitco  of  tbe  tibia  which  ia  above  the  postenor 
oblique  line. 

The  toudon  of  tbe  poplitens  moicla 
occupies  the  groore  on  the  femur  in  dcxico 
ouly. 

The  popllloua  ia  bound  dairD  by  ao  aponenniil). 
principally  derived  from  the  lendoQ  of  the  •rail 
niembrsnoEui  tDuade.  Tbe  popliteal  Tcoeb  uul 
ialetnal  popliteal  serve  lie  upon  it«  poaUriur 
sarfucc,  and  it  U  coTsied  by  Lbe  ptattDcaanlai 
muai'le. 


The  three  remiuniiig  mutclea  of  tltia  gro^ 
are  bound  do  mi  together  bjr  a  deep  fiuda, 
whiL-b  extends  between  tbe  tibi«  luid  fiboli^ 
and  segtaratua  them  from  the  soloiUL 

Tho  jUxur  lonijus  diptorum  paiU,  arftnir 
ptrjura'ns,  arises  from  the  posterior  aur&te 
of  tbe  tibia,  in  tbe  space  below  tbe  oblii^oc 
line,  and  as  far  down  as  within  three  iueha*  of 
the  inner  ankle ;  it  likGwise  arises  by  ^>caiea- 
rotic  fibres  connected  with  the  flexor  loogo* 
pollicie,  which  pius  over  tbe  fturfaoe  of  the 
The  doBby  fibres  pass  obliquely  backwards  into  a  teudoD 
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at  the  posterior  aspect  uf  the  miiBcIe.      The  tendon  deaoends  in  the  groove 
beliind  the  iutemal  malleoluB,  superficial  to  the  tibialis  posticus,  aud  invested 
by  a   distiuct  fibroux   and   ejuovial  sheAtb  ;  it  ia  then  duaoted  niider  the 
^B  *''<^li  '^^  ^°  tJB  calcis,    obliquely  forwards  and  outtrarda,  into   the   sole  of 
^Bihe  foot,   nhere  it  crosses  below  the  tendon   of  the  flexor  longua  polUcis, 
^^^d   is   connected  with  it  by  a  tendinous  slip  ;  it  then  dividea  into  four 
^Kparta,  which  piua  forwards    to   be    inserted    into  the    terminal    pluUangea 
"  of  the  four  amaUor  toes.      Each  digital  tendon  enters  a  fibrous  sheath  on 
the  too  for  which  it  ia  destined,  perforatca  tho  corresponding  tendon  of  the 
fleior  brovis  digitorum,  and  is  invested  with  synovial  membrane,  and  con- 
nected by  vincula  accessoria  to  tho  phalangea  ;  the  whole  arrangemont  being 
exactly  similar  to  that  which  has  been  already  described  as  occurring  in  the 
,       fingers. 

PThe  poiterier  tibial  vessels  lie  apon  the  surface  of  the  flexor  longns  digitorum. 
Intimately  connected  with  the  tendon  of  tho  flexor  loDgus  digitorum  ara 
the  flexor  occcssoiiua  and  the   lambriculed  muscles,   which,   although  they 
occupy  the  foot,  may  be  moat  conveniently  described  in  this  place. 

The  ficxor  atcasori-ui  (moiea  camea — Sylvius)  arises  by  two  heads,  the 
internal  and  larger  of  which  is  fleshy,  and  ia  attached  to  the  inner  sitrf.tce 
of  the  calcaneum,  while  the  external,  flat,  narrow  and  tendinous,  is  attached 
to  the  plantar  surface  of  the  calcaneuni  a  httle  in  front  of  the  external 
tubercle,  and  to  tho  ligamentum  longum  plantie,  Those  origins  united  fonn 
a  mnscular  mass  which  is  inserted  into  the  external  border  and  upper  and 
lower  surfaces  of  the  tendon  of  the  flexor  longus  digitorum. 


Rf.   SIS.— HniriLi  Littaot  itn  Funtar  Mdsclu  or  tb> 

Foot,  fooiTnis  with  ths  Tsvdoiib  or  THi  Luna  Flexuas 

ky.11  THB  AcCIESOSlUa  AKI>  LUHERlOlLEa  MD901.ES.        j 

1,  lendoD  of  tbe  flexor  longns  polticls  maule,  omerging 
beliincl  from  itfl  sLeath  below  tbe  AOHlentacalum  tiLli,  sod 
passing  Jiepct  tbun,  2,  the  tondiinpurthcdeepcommon  flexor  ; 
3,  two  brni  of  the  ileior  a<:cCB90riiiB  ;  4,  the  fiiur  Inmbricalea  ; 
6,  tcndoD  of  the  Qeior  brerii  cut  ahart  aail  left  on  Ihe  second 
toa,  seen  aplltting  la  nllon  the  passage  through  it  of  the  tenilDD 
of  the  long  tl^xur ;  6,  flexor  brevis  polJicie ;  7,  flexor  br«Tia 
miaimi  dlgiti ;  there  ia  tXao  represented  on  the  outer  side  of 
the  foot  the  lendoD  of  the  peiooeue  longns  virding  ronod  the 
enbvid  bene,  to  pass  acrosn  the  foot  in  it<  giwiTe,  wlieie  it  is 
concealed  h;  the  scceiaoriiii  and  other  muBctei. 


Fig.  SIS. 


The  iiimftneofaj  nrasoles,  four  in  ntimber,  arise  from 
the  tendons  of  the  flexor  longns  digitorum  ot  their 
point  of  division,  each  bebg,  with  the  exception  of 
the  most  Internal,  attached  to  two  tendous,  and  pass 
forward  to  the  inner  sides  of  the  four  outer  toes :  each 
muacle  ends  in  a  tendon,  which  is  tmitod  with  the  base 
of  the  first  phalanx,  and  is  inserted  into  the  expansion 
of  the  extensor  tendon  on  the  dorsum  of  the  toe. 

The  lumhricalee  of  the  foot  are  less  folly  develnpod  Ihnn  those  of  the  hand.  They 
ore  liable  to  the  saoje  Tariotions. 

Id  the  sole  of  Ibe  foot  the  ttndott  of  the  flexor  lonBoa  diglloram,  together  wilh  the 
flexor  acccasorius  and  InmbricUilfs.  ja  covered  below  by  the  floior  brcvia  djgitortiio ; 
the  planlai  nerves  and  hinder  port  of  the   exteroal  plantar  artery  hsir' 
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IxittrOQii  iliDm.  Thla  divided  tendon,  wiLh  lU  addiltonal  miucl«f,  ooBOMfa  Ihe 
iKlductor  pollkii,  tbe  tcndaa  al  Iho  flexor  longua  polUius,  the  Innnvnna  podi^  Uu 
itiLerossei  miuulca,  nad  the  plantar  arterial  orcL. 

The  JUmr  tongtiA  polUcis  pcdit  atiieB  from  the  two  inferior  tfainla  of  the 
posterior  siitfaoe  of  tlie  fibula,  except  for  an  iiich  at  ila  lowest  part ;  frutn 
Uie  ihtonnusoular  septum  interposed  between  it  and  tlio  perouoi ;  and 
from  the  npoucurofiis  comtuon  to  it  iLUd  the  flexor  loiigua  digitoruin,  uul 
which  covers  the  tibialis  posticus. 

Tho  muscular  fibres,  passing  obliquulf  backtmrda  and  downwards,  end 
in  a  tendon  on  their  posterior  Buriaco.  This  t«ndon  traverse  a  gnx)»o 
buhind  the  tibia,  and  another  n(  the  back  of  the  astrngaltu,  being  boond 
down  to  those  bonoa  by  fibrous  aud  synoTial  ahy.ilhs.  Thencu  paaring 
forwards  below  the  sustentaculum  tali,  it  is  connected,  iu  the  solo  of  tb« 
foot,  by  a  tendinous  slip,  with  the  tendon  of  the  tiexor  longus  tligitomni, 
by  which  it  is  crossed,  and  proceed!)  iu  a  fibrous  shuath  over  tbe  fint 
phalanx  of  the  groat  toe  to  be  inserted  into  the  baao  of  the  tenaiiuJ 
phalanx. 

Below  the  ankle  the  tendon  of  this  mnscle  ii  separated  from  ihosc  of  the  libUIlt 
pDNtivu4  and  flexor  longus  digitoruiu  by  nn  Interval  of  more  Lhaa  half  an  indi,  la 
which  are  placed  the  ponterior  tibial  vcsiela  and  ueirea. 

The  libialis  foaticus  musda,  placed  between  the  two  long  flexor  mo^es, 
uiees  from  the  whole  interoseeous  membrane  except  for  two  inches  at  the 
lower  end,  and  from  the  adjacent  surfaces  of  the  tibia  and  libula,  the  tihid 
attachment  extending  from  ilie  superior  tibio-fibukr  rutioulutiou  to  a  point 
at  a  lower  level  than  thnt  of  the  flexor  lungus  digitorum,  and  tbe  altAch- 
nient  to  tha  fibula  extending  along  the  three  middle  fifths  of  that  bone  ;  it 
also  arises  from  the  aponeurosis  derived  from  the  adjacent  niUHclos,  which 
covers  it.  The  muscular  fibres  end  Id  a  strong  fiat  tendon,  which,  puHbu; 
between  the  tibia  and  tha  long  fleior  of  the  toea,  turns  forwards  iu  a  gruove 
beneath  the  internal  mtdleolus,  and  ia  inGert-ed  into  the  tuberosity  of  tha 
scaphoid  bone. 


Fig.  210. 


Fig.    sin. — TniHsvinBs   8kct(oii    or   thk  Bjcnv 

FlHiT  DETWBEN  TMH  T:iBSUI  iHO  MKIATMUrs, 
SITOWIKi)  THB  TSNIIINOUS  AMU  AtVaKDBOTK 
BlBDCTCKES  MUM  TUg  »B0flT.        4 

Tliis  figure  is  iilno  designeil  to  sbow  tbe  truu- 
reraa  arcb  fortncd  hj  tbu  lljrea  auoeifina  and  Ibu 
cuboid  bonaa.  u,  nrLii^ulor  sucrooe  oT  tbe  iuteniAl 
cuneifuna  bone  fur  the  fimt  mctntai^al  ;  bj  tbe 
midille  canc-trcrm  ;  c,  Iko  exlcnial  cDDcifarm  ;  d  ami 
f,  tbe  eurfaces  uf  tbe  cuboid  bone  for  tbe  foortb  uul 
lirtb  metnlAisul  bouea ;  belween  tlicte  bones  >n 
M-'cn  tbo  Etrosg  intcroraGoaa  and  plaatar  li^mcnli 
wliicli  bind  theui  togetlier;  1,  slip  of  tlie  tendon  cf 
tbo  tibial!!!  aaticDB,  vbich  paues  on  to  iis  inierliuB 
iu  tbe  first  meUtfirBnl  bona  ;  2,  tendon  cf  Uit 
eitecsor  loogni  pollicia  ;  3,  slip  of  Itie  eitenior  brcvia  digitorum  to  tlie  gmt  toe; 
3',  remainder  of  tbe  extensor  brevis  digitoruoj ;  4,  funr  nlipa  of  the  eit^niKir  eonimDiui 
digiturum  lungus;  6,  ptroneas  tertius  ;  R,  peroncus  brevie ;  T,  pcroneui  longns  cut 
obliquely  Hbere  it  is  emerging  from  the  sheath  bclon  tbo  cuboid  bone  ;  beftide  T|  tb« 
tpact  between  tbe  cuueirurm  bones  aud  tbu  subjacent  fuciai  und  Icuduus  is  Doeutned  b/ 
loose  fatty  tissue ;  8,  leudun  uf  tbo  flexor  longus  puUicis  ;  S,  tondua  of  tbe  flexor  ooni- 
munia  digitorum  longus,  with  the  slip  of  union  from  Ibe  flpinr  pollieia ;  10,  flexor 
■ccca^iiuB  ;  II,  Ri-ebj  psirt  ol  tbe  abductor  pollicis ;  12,  fleiur  brevui  djgitonuui 
^3,  abductor  miniiai  digilL 
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From  the  msertkin,  oSaetx  of  the  teniloa  &ro  proloDgoJ  forwards  to  nil 
the  cuneiform  bouea,  to  tha  09  cuboides,  und  to  the  bosoa  of  the  Bacond, 
tliinl,  and  fourth  metatarsal  bones  ;  and  one  thin  process  ia  directed  bock 
to  the  auateutaculum  tiUi.  Tho  tendon  ia  oororud  by  a  BjnoTial  mombrano 
behiud  tho  malleolus.  Close  to  ita  iu^ortiou,  where  it  lies  against  the  astrik- 
(.•aluB,  it  contain!  a  eeaiunoid  Gbro-cartilage,  wLioli  ie  occasionally  oonvetted 
into  bone. 

The  tibialis  poslirus  is  concealed  in  great  pari  bj  Ibo  aponeuro?<i4  prolonged  nvcr 
it  rrom  tlie  masclea  on  either  side.  Superiorly  it  is  not  covered  by  Ihesa  muMlM, 
and  iupporU  the  posterior  tibial  and  peroneal  Teasels. 


SHORT    PLiKTiB    MTFSOIK, 

CoMHOlf  F1.GXOK  OF  TitB  ToB3. — The  ^jor  lireeU  digit-orum,  or  Jlerar 
pcrfuratm,  orisea  by  a  eraall  poiuted  and  tendinous  attachment  from  the 
inner  part  of  the  greater  tuberosity  of  the  o&lcauoum,  from  the  deep  aur- 
face  of  the  plantar  fascia  for  about  two  inches  forwanls,  and  from  the 
intermuscular  septum  on  each  side.  The  muscle  terminates  in  four  slender 
tendons,  insortod  into  the  secoml  phnlani  of  each  of  the  four  outer  toes. 
Each  tendon  prior  to  its  insertion  ditides  and  gives  pas-iage  between  ita 
parts  to  tho  tendon  of  tho  long  flexor,  in  a  manner  precisely  similar  to  tho 
arrangement  of  tho  tendons  of  the  flexor  sublimia  oud  flexor  profundus 
muscles  of  the  band. 

This  mnacle  lies  between  Ihc  abductor  pollicis  and  abdnctor  minimi  digiti,  and  i» 
coTored  by  the  plantar  fsiwia,  wbicb  adheres  very  eluacly  to  the  poatcrioc  part  of  iU 
nurlaco.  and  gives  origin  there  to  anme  of  Ita  fibres  ;  it  conceals  iho  Oexor  acuos- 
BoHus.  with  tho  tendons  of  the  flexor  longos  ditjitoram,  the  lambricales,  and  Iha 
plantar  msela  and  nerres. 


Fig.  SSO, 


Fig.  !20. — RnrisncuL  PuiiT:Ir  Muscles,  as  ieeh  on  tui 

BEHaVll.   or    THE    PLIKUR    ftiali.       | 

I,  abtlaetor  poUicii ;  2,  flexor  bteris  digit'Turu  dividing  into 
fouf  elipfi  for  the  leiver  toes  :  in  the  oeroud,  the  sbeatb  is 
opeaed  so  as  lo  show  the  IfiidoD  of  Ibe  flexor  breviH  perfurAtod 
hf  tlmt  of  the  Qamt  longus  ;  10  tb«  otlior  t1it«G  Iocs  the  trana- 
vene  and  obliqac  ccmuing  fibres  of  the  elienth  are  siiuwn  ;  3, 
atrongnt  portion  of  tba  plantar  a;ioneuro«ls  left  uimn  the 
aurfiue  of  tho  flexor  brefis,  Dear  tlie  os  mlcia  ;  1,  abductor 
niDimi  digiti :  Iba  lumbricolea  nmacles  are  also  in  part 
■liown. 


Mdscles  op  TU»  Grbat  Tor. — The  ahdiiclor 
pollieia  prdii  arisea  from  tho  inner  part  of  the  larger 
protaberance  of  the  cnlcaoQnm,  from  the  internal 
aairalar  ligament  and  the  teudiiioun  nnd  librous  struc- 
tures on  tho  inner  border  of  the  foot  as  far  forwards 
M  the  Internal  cuneiform  bone,  from  tho  septum 
between  it  and  the  lloior  brevis  digitorum,  and  from 
the  plantar  fascia  covering  it.  The  fleshy  fibres  end 
in  a  tendon,  which,  after  uniting  with  the  iut«ruiij 
head  of  the  flexor  brevis  pollicis,  is  inserted  into 
tho  inner  border  of  tho  base  of  the  Srst  phalanx  of 
the  great  toe. 

The  flexor  brcni  poUicta  pedU,  single  aud  pointed  bohiud,  but  divided  i 
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external  Bemiliinat  cartilage,  and  rectivea  adJitioDil  fibre*  &om  tho  potlcrivr 
liguneat  of  the  joint.     The  mujMaUr  tibr«B  divert  aa  Ike;  pwM  dowuwardi. 


Fig.  217. 


/ 


/Aii 


Fig.  217. — Beef  Postimur  Mvbolu  or  !■■ 
Lid.     i 

a,  popliteal  gnifucD  of  the  femur ;  b,  hmn  mrfiw 
of  the  ii|i|>or  fasTtb  of  the  fibula,  boat  Tfaicb  tbt 
luleui  maule  bu  been  remoTei]  ;  r,  mallinliu  i>- 
kraUB  ;  d,  maUeolos  exlsrno*  ;  e,  tubcroait;  of  th«  m 
cstois,  with  the  Uudo  Acbillis  Juerteil  iuto  it,  aod  ihi 
plutariu  on  jliiinotr  stiiei  ],  inner  bead  of  thegxli* 
cnemina  cut  abort  at  il^  origin  ;  S,  0Dt«r  bead  ;  3, 
pUntarii ;  4,  tendon  of  the  KDiimemhranoani  MWh 
niNW  it>  ioHTtiDD,  Men  spreailing  In  llirce  pwtilaa 
TIE.,  to  tho  innide  of  ths  tibii,  tow&rda  the  fniililal 
liiscia,  and  towards  the  ligamctitum  p.;flticam  ;  i, 
U'nJoa  of  the  biceps  hiKrUd  itito  llie  beul  of  tht 
fibnla;  fl,  poplileni  mUHiIe ;  7,  ui'per  pari  of  ih« 
origin  of  the  »Uui  from  the  fibula,  out  short  ;  7*,  Unttl 
ilB  tibial  origin ;  between  tbeie  figorea  la  •««■  tbt 
perforation  id  the  npg-er  [art  of  the  intefMKMi 
UFmbriuie  :  S,  tiliiuliip'utirui ;  S',  ita  t«iidan, )«» 
iog  bttwfeD  Ihe  fjijor  diyilorum  oammimia  aod  Ik* 
tibia  ;  0,  flexor  iligitorum  OKDiiaaDii ;  B',  ila  leaib^ 
wilb  that  of  the  tihialiH  pottlcua,  paasing  bebiad  Q# 
malleiilua  iottruna  ;  10,  dcior  longns  |ii>llkia:  ID', 
placed  bcaiite  its  tendon,  wbere  it  paiaa  onr  On 
tibia  and  attmgatuB;  11,  peranmia  loagna  ;  11',  ia 
tendon  behind  tliat  of  the  [leroneos  brviis,  jaiii»| 
duwD  beLinil  the  inallaolus  eilemiui  12,  penarm 
breiis.  ^_ 

and  are  inaertod  iuto  all  tbat  triangtilar  sar^' 
face  of  the  tibia  which  is  above  the  poet«hcii 
(ibliqae  line. 

The    tendon    of    the    poplit«as    nmacb 
oocnpies  the  groove  on  the  femur  in  B 
oiily. 

The  poplltoDB  i>  bound  down  by  an  aponmrodt. 
princtpsll;  derived  from  Iho  Icndan  of  the  aeini- 
tnembranoBna  muscle.  Tbe  poplileal  vca>eb  and 
internal  popliteal  nerve  lie  upon  ita  poaterior 
Burfuco,  and  It  is  covered  by  the  gaatrocnaiiuai 
muiule. 


nwcu 


') 


The  three  remoiuing  mnsclea  of  this 
are  bound  down  together  hy  a  deep  fi 
nhich  extends  between    the  tibia  and  6b< 
and  separatcR  tbem   from  the  aoleua. 
-U'  Tho^Iclor  (ongiw  dijilonmi  jwdia,  or 

ptrforaTit,  tuisua  from  the  posterior  ntr&oa 
of  the  tibia,  in  the  space  below  tho  obUquc 
line,  and  as  far  down  as  within  three  iudi«a  of 
the  inner  ankle ;  it  likewise  arises  by  aponeu- 
Totic  iibrcB  connected  irilh  the  £eior  loiifta 
pollicia,  which  pass  over  the  surfaoe 
tibialis  posticus.     The  fleahy  Gbros  pans  obliquely  backwoixls  into  a 
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at  the  posterior  aapect  of  the  muscle.  The  tenJon  deeceods  in  the  groove 
behind  tho  ioteruol  malleolus,  nuperficial  to  the  tibiuUs  posticus,  aud  iuveated 
bj  a  diatiDct  SbrouB  aud  Byuovial  eheath  ;  it  is  then  diiected  under  the 
arch  of  the  oa  caloU,  obliquely  forwardH  and  outwards,  iuto  the  sole  of 
the  foot,  where  it  crosses  below  the  tendon  of  the  flexoc  lougua  pollicia, 
and  U  coiinectod  with  it  hj  a  toDdlnoiu  slip  ;  it  then  divides  into  four 
parte,  which  pass  forwards  to  be  inserted  into  the  terminal  phalanges 
of  tho  four  smnDcr  toe&  Each  digital  tendon  enters  a  fibrous  Bhoatli  on 
the  toe  for  which  it  is  destined,  pcrforatea  the  corresponding  tendon  of  tho 
fleior  brevis  digitorum,  imd  is  invested  with  synovial  mouibraDe,  and  cou- 
iiectcd  hj  viucula  acceasoria  to  the  phalanges  ;  the  whole  arrangement  being 
exactly  simitar  to  that  which  baa  been  already  described  as  occurring  lu  the 
fingers. 

The  posterior  tibial  vessels  lie  apon  the  iiubce  of  the  flexor  loDgus  digltorum. 

Intimately  connected  with  the  tendon  of  tho  flexor  longus  digitonun  are 
tho  flexor  occessoriiu  and  the  lumbricales  muscles,  which,  although  they 
occupy  the  foot,  may  be  most  conveniently  described  in  this  place. 

The  Jlci»)T  acccssorivt  (inolea  caraea — Sylvius)  arises  by  two  heads,  the 
internal  and  larger  of  which  is  fleshy,  and  is  attached  to  the  inner  surface 
of  the  calcaneum,  while  the  eztem;d,  ilat,  narrow  and  tcndinotis,  is  attached 
to  the  pkntor  surface  of  tho  calcaneum  a  Uttle  in  front  of  the  extenuU 
tubercle,  and  to  the  ligomentiim  longum  plontse.  Those  origiiii  united  funn 
a  muscular  moss  which  is  inserted  into  the  external  border  and  upper  and 
lower  surfikoes  of  the  tendon  of  the  flexor  longus  digitorum. 


Kg,   S18.— MiDDLi  Litre  or  thb  Fuxuii  Mtrsctis  or  ma  '*  '^8. 

Foot,  loaETuEit  wna  xax  Tukdohb  or  rat  Luico  F[.eioiis 

iSD  TOE  AnjEJSOMCS  AMI  LuXBUiaAl.C9  Hl/ijOLES.        J 

1,  MndoD  of  the  flexor  langm  pDlIicis  maBcte,  emerging 
beblnci  from  it«  sheaUi  below  Iho  aoHlciitdculum  tali,  &pd 
pSflfling  d('e|^r  iboik,  2,  the  tendiJiiB  of  tbe  deep  common  SvxoT  i 
$,  two  Lea'ls  of  the  6f  jror  sci'eetforiiiH  ;  4,  the  four  [Dmbrlcales  ; 
fi,  teoiloD  of  tbs  lieior  bn^vLs  eat  abort  and  left  od  tbe  set^ind 
toa,  leea  sptllliDg  to  allow  tbo  pucsage  through  it  of  Ifac  teDdoa 
of  the  loDg  flexor ;  6,  Seior  brevis  pollicM ;  7,  Bexar  brevis 
miairat  di^iti ;  there  Is  aloo  represeDtfd  on  tbe  ovtler  side  of 
the  foot  tbe  lendnn  of  tlie  peioneos  longna  winding  round  tbe 
cuboid  bone,  to  psssseross  the  Toot  in  its  gtoOTC,  wbero  it  U 
conoealed  b;  the  scceiaotiua  aud  other  muscles. 

The  lumbriadet  mnsolss,  four  in  nmnber,  arise  from 
the  tendons  of  the  flexor  longiis  digitorum  at  their 
point  of  diviiiion,  each  being,  with  the  exooption  of 
the  most  internal,  attached  to  two  tendons,  and  pass 
forward  to  the  inner  aides  of  the  four  outer  toea ;  each 
miiacle  cnda  in  a  tendon,  which  is  united  with  tho  baae 
of  the  first  phalanx,  and  is  inserted  into  the  expansion 
of  the  extensor  tendon  on  tbo  dorsum  of  the  toe. 

The  lumbrioBles  of  the  foot  ore  loss  fully  developed  than  those  of  the  hand.  They 
■re  liable  to  the  eame  variations. 

In  the  solo  of  tbe  foot  tbo  teadon  of  tbe  Sexor  longua  dlKilorum,  logritlicr  wilh  tbe 
flexor  acL'cuoriua  and  lumbricole?,  la  covered  below  by  tbe  flexor  brvvls  digitorum ; 
tbe  plsAtor  nerves  and  hinder  part  of  the    external  plantar  artery   being   plsc«d 
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between  tb«m.     Thia  tlivldcd  tendon,  vUh  iu  aJditloiuI  mwielfti^  MMcab  tbt 

bililucLor  pollicif,  tba  tciidan  of  tLc  Qeior  loQgiu  jioUicit,  Itic  uamoMi  pcda^  Ikt 

inlcrouvi  mmulci,  and  lite  pUnUir  lu-Ccnal  uch, 

Tbo  ^Ccr:ur  Iciii^ui  fioUIcii  jiuICt  AUBte  from  Uie  two  inferior  Uilrvla  of  Om 
poHturior  Hurfnce  of  tha  fibula,  except  for  an  iiich  si  ltd  loveii  part  ;  &as 
the  iutermuHOulnr  aeptnm  interpossd  between  it  an>]  tha  peronei ;  sai 
fi'oni  tbu  upoticurosis  common  to  it  and  Uie  flexor  loDgos  digitomin,  ui| 
wbiub  covurs  the  tibialis  posticus. 

The  muscular  fibres,  pHBsiug  obllquolf  baclcwuda  and  do >ni wards,  ^ 
ill  A  toudon  OD  their  poaterior  Burfuce.  ThL>  teiiiloii  tmreisea  a  gtoon 
buhiiid  the  tibia,  and  another  nt  the  back  of  the  a^tni^ns,  b«iiq;  booad 
duivu  to  those  lioucs  by  fibrous  and  syiiorial  sbenthi.  Thence  paoi^ 
furwiirds  belov  the  eiiatuiitaculuia  tali,  it  is  couuected,  in  the  aolo  of  Iha 
fiHit,  b]r  a  teudiiioUB  slip,  with  the  tendon  of  the  flexor  longns  digtlamm, 
by  which  it  is  croBaod,  and  proceedn  in  a  fibroua  sheath  over  tha  fiat 
jibiilitiix  of  tliB  groat  toe  to  be  iiuerted  into  the  boas  of  the  t«nBtiwl 
phnjimx, 

Di'low  the  ankle  the  tendon  of  this  mnicle  ii  leparnled  fron  those  of  the  liUalb 
poKilt'ut  and  lluxur  langu)  digUorum  by  on  latcrval  of  more  than  half  kit  invh,  ia 
whk'li  arc  plaued  the  poBlerlor  tibial  Tcaiotii  aud  nerrea. 

The  tibialis  jioatimn  ffltiacle,  placed  botweeu  the  two  long  flexor  miiscla 
arises  from  the  whole  intorosBeous  membrane  eieept  for  two  iache*  at  the 
lower  eud,  and  from  tho  adjikcent  aurfaoes  of  the  tibia  and  fibula,  the  tiinal 
attnubmeut  extending  from  the  uuporior  tibio-fibulor  articulation  to  a  point 
at  a  lower  level  than  that  of  the  flexor  lougua  digitorum,  and  the  attoch- 
uioiit  to  tho  fibula  extending  along  the  three  middle  fifths  of  that  bone  '  it 
nlari  ariaua  from  thu  apoueuroaia  derived  from  tho  adjacent  niuacles,  whi<ji 
oovura  it.  Tho  muscular  fibrea  eud  in  a  stroug  flat  tvndon,  which,  paaaiDg 
between  the  tibia  and  the  long  flexor  of  tho  toes,  turns  forwards  in  a  gnove 
beneath  tho  iutvmul  malleolus,  and  in  inserted  into  tho  tuberoaitjr  of  tba 
scaphoid  bone. 


Fig.  210.  Fi(.   SIB.— Tfujisvbiibs   Sbctioit   o»   th«   Biout 

¥(J'IT     BETWIKK    THE     TlllilDS     im     UstATARSI'S, 

Hnowii'o    TUB    TnKDisoua     Aiu    AKiskcBonc 

&tltU0TLrl<E9  FBUX  TUE  TBONT.        j 

This  figuri:  !■  alsa  denigoeJ  to  alioir  the  traat- 
TOrae  aroli  forniod  bj  tho  lliree  cuneiform  «ncl  Uie 
cuboid  l>unes.  a,  atticular  eurhcc  of  the  ialemsl 
EUiK^ifurm  boiic  fur  llie  riiit  loetatatnl ;  £,  i),o 
middle  cuntlfbriu  ;  e,  the  eitenml  cgocifona  ;  d  and 
f,  thu  Hurraccn  of  the  cuboid  bona  U-r  tba  fourth  ami 
fifth    mulataraol  bouos ;    between   IhcBo    boseg    are 

tv,    -  -     ^^  -^f^gS"**^  ai^ea   the  strong  inleioa-tjoUB  and  plantar  ligancnla 

'fl  which  tind  Hiem  logeliicr;   1,  slip  of  llie  tendon  of 

the  iibialii  anticuB,  which  pEuiea  oa  to  lis  iniertioa 
ill  the  fint  loetntanul  bonii ;  2,  tendon  of  tbe 
evionBor  loogitA  poliictn  ;  3,  filip  of  the  cit^iiaor  brpvia  digitorum  to  Lho  great  lo« ' 
3',  roniainiliir  of  thf  sitcnsar  broia  digitorum  ;  {.  funr  blipa  of  the  eitcDsur  cummaiui 
digiloruiu  luiigua  1  6,  peroaeiii  Icrtius  ;  R.  i-eroaeus  brevis  ;  T,  pt'tDocug  liagui  cot 
obliquely  whore  it  'a  emerging  fiom  the  shealL  beloir  the  CDboid  lioae  ;  beaide  7,  the 
tpaoe  bctweea  (he  cuneiform  boaea  aud  the  subjiccnt  fuels  and  teaduns  la  oeonpitd  bf 
looie  fatty  tiaauc  ;  8,  tendon  of  the  fiexur  1ungu«  polliaia  ;  S,  tendon  of  the  flezoT  com- 
■nunb  digitariim  loneua,  nith  tbe  nlip  ef  unica  from  the  Scxor  pollicia  ;  10,  flexor 
; 


IS,  abdaotoi  siiaimt  digitu 


11,   llcshy   part  of  the  abductor  pulticli;   IS,   Itcior  breriB  digitornuii 
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From  tbo  insortion,  oSaets  of  the  l«Ddon  tire  prolonged  forwatds  to  oU 
the  cuueiTorm  boues,  to  the  os  cuboidos,  and  to  the  basofl  of  tba  second, 
third,  and  fourth  metatarsal  bones  ;  and  ona  tliia  prooesB  is  directed  book 
to  the  siLstt-ntaculuin  tali.  The  tendon  is  covered  by  a  synovial  mumbnLiie 
behinil  the  malleolus.  Closa  to  its  insertion,  where  it  lies  agiuust  the  oatm- 
galus,  it  contoina  a  scsamotil  fibro-oarLilogo,  whioli  U  oec&Bioaallf  converted 
into  bone. 

The  libinlifl  poslicaJi  is  eonfea)c<l  In  great  part  b;  the  aponearosis  prolongeil  nver 
it  from  ihe  miiacles  on  either  stile,  SuporioHy  it  it  not  covered  bj  tbeie  mmoiet, 
and  anpporls  the  pMterior  tibial  and  peroneal  vessels. 


SHORT    FLiNTiB    MCSPLES. 

CoUMON  Flexor  of  the  Toes. — Thajkj^or  breoii  digUorumj  oi  fierof 
jitrfi/ratxia,  arises  by  a  smidl  pointed  and  tendinoua  attachment  from  the 
inner  part  of  the  greater  tuberosity  of  the  caloonenm,  from  the  deep  sur- 
face of  the  plantar  fiiscia  for  about  two  inches  fonranU,  and  from  the 
intermuscular  septum  on  each  side.  The  muscle  terminates  in  four  slender 
tendons,  inserted  into  the  second  phalani  of  each  of  the  four  outer  toes. 
Each  tendon  prior  to  its  iuiiertion  divides  and  giros  passage  between  its 
parts  to  the  tendon  of  the  long  flexor,  in  a  miinucr  precisely  similur  to  the 
arrangement  of  the  tendons  of  the  flexor  snblimis  and  flexor  profundus 
muscles  of  the  hand. 

Tbie  moBole  Ilea  between  Ihe  shductor  pnltlcls  and  abdnrlor  minimi  digiti,  and  is 
covered  by  the  plantar  fniicia,  which  adheres  verj'  closely  to  tho  potitfrior  port  of  ii4 
snrfncc.  and  gives  origin  there  to  snme  of  it«  fibres ;  it  conceals  the  fleiur  acces- 
s<iriu4,  wilb  the  tendons  of  the  flexor  longna  diyiloraio,  the  lumbricales,  uail  tlie 
plantar  vesieU  and  nerves. 


Pig,  S2D.— SrpEnnoUL  Ft^NT^lt  M1.-901.EB,  «g  siek  oh  thi 

KBUOVIL   or   TUB    PLASTIK    KlSdl^       j 

I.  abjuctar  pollicii ;  %  flexor  hrcvla  digitumm  dividing  iato 
four  slipii  for  the  lasser  tocB  :  in  the  seCDud,  the  Bhcath  is 
optDcd  Bd  as  to  hIiow  the  l«ndon  of  tbc  lleior  hre»iB  psrfonited 
by  tliftt  of  Ibe  ilu]n>r  longus  ;  in  the  olher  Ibrep  loea  tbo  tranB- 
verse  aa>l  oblique  crnaBing  fibrcn  of  tlie  sliestb  are  bIiuwd  :  S. 
itrongcst  giortian  of  the  pbinlac  stfonEUTUeis  left  upon  tbe 
fturface  of  the  flexor  brevifl,  near  the  oa  i;alci4  ;  4,  niriluclor 
miairai  digili :  the  lumbricitles  muaclea  are  alio  in  part 
shown. 


Pig.  320. 


Mdscles  of  tbb  Great  To«. — The  oMvdm 
pollkis  jitilit  arises  from  the  inner  part  of  the  larger 
protuberajice  of  the  caloaneum,  from  the  internal 
annular  ligiiment  and  the  tendinoiiH  and  librons  struc- 
tures on  the  inner  border  of  the  foot  as  far  forwards 
as  the  internal  cuneiform  bono,  from  the  septum 
between  it  and  the  lleior  brevis  di^torum,  and  from 
tbe  plautar  fascia  covering  it.  The  fleshy  fibres  end 
in  a  tendon,  which,  after  uniting  with   the   internal  ■  . 

head  of   tbo  Sexor  brovis   pollicis,    is    inserted  into  B   M       'jp 

the  inner  border  of  the  base  of  the    first   pbobuix  of  " 

the  great  toe, 

Tbo^xur  brcvit  poUids  pedU,  angle  and  poiulud  liobiud,  but  divided  into' 
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two  parta  or  heads  tii  front,  arises  hj  a  flat  tendinoua  process,  which  extend* 
along  a  great  part  of  its  upper  surface,  from  the  inner  border  of  the  cuboiil 
boue,  imd  from  the  tendinous  boiirl  sent  to  tbo  cuneiform  bones  front  tli« 
tendon  of  the  tibinlis  posticus.  The  heads  into  which  the  muscnltu'  nwH 
divides  are  iotiiuataly  coiiuuctud  each  with  oue  of  the  sesamoid  bouB*  of  tha 
first  metatarao-phalangeul  articulation,  and  are  inserted,  one  into  the  inner 
border  of  the  base  uf  the  firnt  phalaia  in  union  with  the  abductor  poUicii^ 
the  other  into  the  outer  border  in  uuiou  with  the  adductor. 


The  lenilou  of  the  Bezor  longns  potlids  runs  in  the  interral  between  the  headi 

or  ihe  short  Qaior. 

The  addaclor  poUieu  pedis,  placed  obliquely  in  the  sole  of  the  foot,  anil 
forming  a  thick  6eBhy  masa,  Arises  from  the  tonud  extremity  of  the  thirJ 
and  fourth  metatarsal  bones,  and  from  the  sheath  of  the  peronous  loogw 
muscle  ;  :mrrowing  as  it  passes  forwards,  it  is  tusorted,  conjointly  with  Hm 
external  head  of  the  flexor  bruvis  polliciit,  into  the  base  of  the  first  phoUnx 
of  the  great  too. 

The  traiai'criiu  pedis  ooniists  of  a  series  of  narrow  fasciculi  of  fleeby 
fibres,  placed  transversely  under  cover  of  the  flexor  tendons,  and  arising, 
beliaatb  tbo  heads  of  the  second,  third,  and  fourth  metatarsal  bouea,  fmn 
the  ligaments  connuctiug  those  boaes  with  the  phahmgca.  Its  outer  ex- 
tremity is  attached  usually  to  the  lateral  hgatnont  oonneoting  th«  fifth 
nietatorsal  bouo  with  the  Ci-at  pbalajiit  of  the  httle  toe  ;  but  it  onen 
oommouees  only  at  tho  fourth.  The  fibres  of  the  muscle  pass  trsnsveisely 
inwardly  and  are  iunorted  iu  union  with  the  odduetor  pollici^  into  the  6nt 
phalanx  of  the  great  tuft 


1^  ^^^-  Fig.  121.— Deeper  Tliwim  HusctKs,  is  sxcs  Arrta  tm 

BEHliVAL  or   TDK   LoKQ    PtKXOB   Tkhuqiis    aiD    IIU  A«s» 
Sntll  jlN»  LcMBBCOtlES  MdUGLSS.         } 

1,  Bexar  brcTis  polliuit ;  2,  uldaclcr  polIicU  ;  3,  tiSDivemi 
pCilia  ;  4,  flexor  brevis  luinimi  dif^ti ;  S,  5^  part  of  tbs  titiid 
and  fnurth  doisn!  iaUroinei ;  Q,  6,  th«  wcond  and  tbird  planUr 
iuUroiuei  ;  7,  leudan  of  the  peroneus  longDH  passing;  rcmiid 
ibe  cuboid  bon«  (o  enter  it<  gmore  ;  8,  Ion;  [ilantar  ligwnwl 
palming  forwarda  to  the  ridgo  of  Ihf  caboi<1  I>oei«4  and  sprvttdiaK 
over  ihe  groove  of  the  p«raneua  tendoo  ;  in  tbe  upper  psrt  of 
tbo  Sgoro.  on  tbe  inner  side,  tba  op«ne<l  abeatli*  of  the  dcior 
longiis  pullicix  and  Aeior  loiigiu  digitortiin  are  afaown, 

Mdsclks  of  the  Little  Toe.  — Tho  ahdvetor 
miitimi  digUi  has  a  wide  origin  behind,  from  the 
front  of  both  tubercles  on  tho  under  aurfooo  of  Ihe 
OS  oalcis,  from  tho  external  iutennnscular  septum, 
and  from  the  upper  surface  of  the  process  of  the 
plantar  fascia  which  extends  from  the  exrteimal 
tubercle  to  the  bone  of  the  fifth  metatarsal  bona 
The  fleshy  Rhres  end  in  a  tendon,  which,  after  sliding 
along  a  smooth  impression  on  the  inferior  surfoM 
of  the  base  of  the  fifth  uiolatarsal  bone,  ia  inserted 
into  the  external  burfuce  of  the  hose  of  the  first 
phalanx  of  the  little  toe. 

Tliis  muscle  is  cavcrod  by  the  plantar  fsscla.    lis  di^cp  surraoj  is  in  eontoet  <riU 


J 


(he  exteroal  benil  of  the  Beiar  tu>rraBoriaa,  l.hc  Hgamciiliim  longnm  pUnUe,   the 
feroneua  luugoa,  and  Lbo  6eiMt  brevU  miaiuii  digili. 

The  Jlrxor  Irreria  minimi  diijiti  arieeB  bj  tendinouB  fibres  from  the  base  of 
the  fiftb  metatarsal  bone,  and  from  the  eheuth  of  tUo  poroDeuH  longiia,  and 
tcrmionteB  iu  a  tendon  which  is  inserted  into  the  biua  and  oitemal  bordar 
of  the  fiist  phdlaDx  of  the  tittle  toe.  It  is  covered  putly  by  the  abductor 
minimi  digiti,  partly  by  tho  plautar  fascia. 

Tab  I.xTBiiosaEQpa  McaclES  of  tho  foot,  like  those  of  the  hand,  are  sevon 
in  nnrabor,  ttireo  plantar  nud  four  dorsal ;  the  plantar  iutetosiiei,  visible 
Oiily  from  tho  under  side,  arise  o.tch  from  only  one  mctataTSHil  bono,  and 
their  action  i»  to  approximate  thetoos  ;  the  dorsal  muscles,  visible  both  from 
above  and  below,  oiise  each  from  two  metatarsal  boitea,  and  in  their  action 
Mjiarate  the  toes.  The  arrangement  of  tho  second  dorsal  and  first  pLintar 
interoaseouB  muscles  of  the  foot,  in  relation  to  the  toes,  La  somowhal  different 
from  that  of  the  correspoudiug  muscles  of  the  baud. 


Pig.  £33. 


Fig.  339,  A. — Deep  DtssEUTion  of  tni 
DuBsuM  or  Tni  Fhut,  tu  enow  lua 
DuMiL  InTXRUsaioiiB  Mdscle;.     J 

1,  3.  3,  4,  tbe  Beienl  domi  iulei~ 
oauoui  nrneeleB  :  Ibe  fiuul  insertion  of 
Ihe  Gi(«aeor  temloaa  iiila  tbe  pbalungea  of 
tbe  toes  ji  alaa  abowQ  iu  tbis  figare,  moro 
psrticiilarlj  in  (lie  great  loe,  nnJ  Ibe  sepa- 
nl«^  insertion  of  tlie  leuilous  of  tbe  sburt 
anil  tbe  long  Gilenaor. 

B.— DiKP  DmsMttos  or  rmt  Bolb  or 
THE  Foot,  to  edow  tdi  Pliitib 
iHTEnosasocB  Mnsci-is.     i 

1,  2,  3,  tbe  three  ptantDr  iulerouei ; 
tbia  6gare  alio  abova  the  long  mil  abort 
plautnr  ligomtzntH.  and  the  insertEoD  uf  tbe 
tendon  or  tbe  jKroneus  Inngna  muscle  into 
tbe  first  meta tarsal  bono. 


The  doTial  interossei  are  uranged 
BO  OS  to  separate  the  toes  from  tho 
line  ill  which  tho  sccoud  too  rasta  ; 
they  he  one  in  each  intontpace,  their 
fibres  radiating  pennately  from  n 
central  tendon  ;  and  they  teiiiiinata 
partly  iu  tho  firet  phalaiiE  and  partly 

in  tho  extensor  aponeurosis  of  the  toe  to  which  each  helonga,  lh.e  first 
two  are  inserted  one  on  each  side  of  tbe  second  tue  ;  the  third  and  fourth 
are  inserted  ou  tho  outer  sides  of  tho  third  and  fourth  tr>ea. 

The  plantar  iuterosaei,  arranged  so  aa  to  approximate  the  three  outer  toes 
to  tho  second,  ariao  from  the  inner  nnd  under  surfaces  of  the  third,  fourth, 
and  fifth  metatarsal  boues,  and  are  inserted  in  a  manner  similar  to  tho  dorsal 
interossei  into  tho  inner  sides  of  thu  first  pbalougos  of  the  third,  fourth, 
and  fifth  toes. 

AoiioKs  or  IBE  Mdmiw  or  tbe  Leo  abd  Foot. — Tbcro  ia  only  one  xnuscle  of  Ibe 
leg.  t'\T..,  the  jtopiiffiui,  wblch  nets  on  the  kncc-joinl  aliane.     Its  principal  action  is 
that  of  a  rotator  inwsrda  of  the  loner  leg  ;  and  it  is  intcrcaling  (o  oli^errc  tbal  wLil" 
rotation  of  tba  leg  at  the  kneejoinl  ociiirs  only  in  flgiion,  il  is  in  tbitt  gioeilloa 
that  the  tendon  of  Ihe  poplitous  lieu  in  its  groove  on  the  femur. 


MTSCXES  AXD  TAaClM  OF  THE  LOWEB   LrMB. 


Ibtgtulramtmiittwimtit  mttt  both  i  ■  Bexar  of  Iha  kntt  knd  >■  am  aleoMr  «( 
tiM  root.  Vhoi  the  aaKrioc  mMde*  of  ibe  1^  Gz  the  uUe-joiu,  U  ia  flu«4  to  Mi 
M  >  fl«xar  oT  the  k>ra;  *hes  the  koee  u  fii«d  eitlier  bj  being  [laeed  in  ""t**** 
estenooD  or  b;  the  iwUiaed  Mtloa  of  Uu  cxMiuar  muclce,  itte  putiocsemiga  adi 
cntirelj  oo  the  liml,  aad  oombtnca  with  the  •ofnu  in  cxteoding  th*  ankle  ami 
calotDdl  Joints.  Bj  the  mmplele  wtradion  of  thcw  miucles  the  bed  ii  lifted 
Iha  poud  im)  the  bodj  it  niati  ob  the  tots.  In  leaping,  u  the  Umb 
itni^leBed  bT  ezteanon  both  al  the  knee  ud  ankle  jointi.  the  giitraeiieiDiBa  aob  ia 
the  moit  adruiugvoiu  mjuuier  poanUe  «a  the  foot,  smug  that  bj  the  movemat 
of  tbe  knn  iu  Gbrt£  u«  kept  itntdietL 

TIk  libialit  autiaii  mosde  B«x<a  the  fixit  apon  the  leg  and  nisea  ila  inner  aide: 
the  penmait  tertiui  fleiea  the  foot  and  rtisei  in  outer  aide :  the  libialU  potliem 
extendi  tbe  fool  and  givn  it  an  iuirard  direction :  tbe  pTonetu  lonynt  and  bmit 
ciLead  the  frxit  and  gire  it  an  ootwaid  direction.  Tbe  pervneiu  loDgiu,  ia  cneaitif 
the  foot  ioferiarlj,  stren^tlteui  the  lianaTeiBe  arch  fonned  liv  tbe  metatanal  bonea  aad 
anterior  range  of  tarsal  bonea;  eqieetall}  when  that  arch  ia  pnaaed  npoti  b;  the 
weight  of  tbe  bodj  bUing  on  the  balls  of  the  toet,  at  in  atooping  with  bended  kneea, 

Thejf«»r  and  ertmtor  mujc/ct  of  the  tiM»,  iaclading  the  liiinbrieale$,  act  like  lb 
crirreipoiiding  miuclea  in  the  hand.  The  dlrwIioD  of  tbe  Oezor  longtu  digitontm  b. 
bovever,  modified  hj  the  Jlfzor  ttatatoriui,  bo  si  to  briog  ila  line  of  action  into 
tbe  dircclioQ  of  the  midiile  of  the  foot  and  of  the  nhort  <!ciot.  The  flexor  aACesaoHoi 
and  tendon  of  ihe  foot  uid  of  the  long  Scioi  likewise  auist  Ibe  ahoK  flexor  and  the 
pbDlar  apoaeuroeLi  in  nuintaining  tbe  arch  of  the  loot. 


FASCIA  or  THS  LOWER  LIMB. 


atsn 


The  Miperffciof  faxia  of  the  Igwer  limb  is  similar  to  that  of  other  parts 
tba  body.  Tho  aubcutaneous  layer  is  continuous  with  that  of  the  ]ow«r 
f'lvrt  of  the  abdomen.  Tbe  diapoaitioD  of  tbe  deeper  and  more  wembranom 
jiart  on  tbe  front  of  tho  thigh  deserves  attention  in  respect  that  it  ta  ca 
firmly  attached  to  Poupart's  liganiout  as  to  prevent  tbe  paaaags  of  fluids 
imder  it,  boia  the  tbigb  to  the  abdomen. 

The  ap<n\evros\s  of  Ike  lotcer  linth,  or  faieia  lata,  is  aimilar  to-th«  apanen- 
ronis  of  tlie  upper  limb,  but  in  some  jiarts  much  stronger. 

Iu  the  gluteal  region  it  ia  attached  to  tho  crest  of  the  ilium,  and  dceeendi 
!iB  a  strong  membnuio  on  tho  surface  of  the  glutouB  medius,  aa  far  aa  the 
upper  margin  of  the  gluteus  maximua  muscle  ;  it  there  divides  into  two 
layers,  one  auperficial  to  tbe  gluteus  moximus,  o,  oontinuous  sheet,  atta^ihed 
lit  its  inner  end  to  tho  sacrum,  the  other  on  the  deep  surface  of  that  muscle. 
These  two  layers  incase  the  muscle,  and  again  unite  at  its  inferior  maigin. 

On  the  tlii'jli  tho  fascio  lata  fomis  a  continuous  sheath,  varying  in  tbick- 
naaa  in  dilTerent  parts.  Tt  is  strongost  on  tbe  outer  aspect  of  die  limb, 
where  its  dense  nud  glistcDing  parallel  fibres  give  It  much  tbe  appearance  of 
a  teoUiuouB  aponeurosis,  nud  where  it  servea  tho  purpose  of  a  tendon  to  the 
tensor  vaginte  femoris,  and  to  n  large  part  of  the  gluteus  maximua.  It  is 
thinnest  iu  tlio  up[»r  and  iuucr  part  of  tho  tbigh,  where  it  covers  the 
adductor  muscl>-B.  Near  the  knee,  it  is  considerably  strengthened  by  ten- 
dinous oipoiiKtons  given  off  from  the  lower  termination  of  the  extensor  and 
flexor  muscloB  of  tbe  knee-jolut. 

In  front  of  the  tbigb,  a  little  below  and  oitemal  to  the  inaor  end  of 
Poupiirt'a  ligament,  ia  ploced  tho  mphenuua  vpeHing,  an  a]«rturo  in  the 
faacia  lata  through  which  tho  internal  saphenons  vein  passes  to  join  the 
fumorol  vein,  and  which  receives  special  attention  from  its  being  the  place  of 
exit  of  fomornl  hurnLtv.  The  outer  part  of  this  opening  extends  to  tbe 
fuiuoral  arteiy,  and  is  Ijouudod  exturnally  by  a  crcsccutic  margin,  tbe/>if- 
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FASflA   LATA.     FEMORAL  SHEATH. 

ciform  pTOCtit,  wliicli  crosses  the  aurfnca  of  the  iuruuJibiiliform  abeath  of  the 
ftimontl  Teastila.  Thia  tnnrgiu  in  the  mid<]lu  of  its  ext4.-nt  is  contmucd  iiilo 
looser  tissue,  but  stipuriorly  aud  iuferiorly  it  oiida  iu  two  more  diatinat 
incurvuJ  eitremities,  the  tupti-Uir  arid  inferiur  cormto.  The  inferior  coriiu, 
the  moBt  completely  defined  part  of  tbo  margtn,  lies  in  the  angle  betweeu 
the  tutunial  sapheaouB  and  tha  femoral  vein,  bolovr  their  junction ;  wbila 
the  superior  comu  forms  a  larger  curve,  aud  is  bouud  down  to  the  fiiscia  of 
the  thii;h  a  little  below  aud  in  front  of  Gimbenint's  ligament. 

It  h  customary  to  call  the  parts  of  the  fiisci.i  l.-itn  which  are  placed 
external  aud  intemnl  to  the  saphenous  openiug  the  iliac  and  pahic  poiiinia. 
The  iiiao  portion  is  intimately  connected  above  with  Fouport's  lif^mont, 
as  well  n.s  with  the  fascia  transversalis  and  deep  layer  of  the  superQcial 
fascia  of  the  abdomen,  and  internally  forms  the  falciform  margin  of  the 
gapheuoua  opening ;  the  pubic  portion,  attacIiBd  superiorly  to  the  poctiueij 
liuo,  passes  on  its  outer  aide  deeply  behind  the  sheath  of  the  vessels,  with 
which  it  is  coDuacted,  and  is  continued  into  the  ftuclie  between  the  musclus. 

In  the  natural  atato,  the  saphenous  opening  ia  filled  up  by  the  critn/omi 
faatia,  a  thin  and  somewhat  tiregidar  membrane  which  is  continuous  exter- 
nally with  the  falciform  margin  of  the  opening,  and  is  attached  internally 
to  the  surface  of  the  pubio  portion  of  the  foHcia  lata  :  it  receives  its  name 
from  being  perforated  by  numerona  small  blood-vessels  and  by  the  superficial 
lymjphatics  of  the  thigh  aa  thoy  pass  ia  to  join  tho  deep  group. 

The  fascia  lata  of  tho  thigh  bos  various  deep  proccsaea.  One  of  these, 
leaving  the  main  fo-tcia  at  the  insertion  of  tho  tensor  vagiuce  fcmoris  muscle, 
passes  upwards  within  that  muscle  aa  a  strong  Hat  baud  on  the  surface  of 
the  vastus  extetnus,  and  is  attached  superiorly  round  tho  origin  of  the  rectus 
femoris,  and  to  the  tendinous  arch  at  the  insertion  of  the  gluteus  minimus 
muscle.  Two  processes,  the  external  and  iuieraal  i\itermuscular  septa,  liinil 
the  fascia  to  the  femur  in  the  lower  part  of  the  thigh  :  tho  eiternal  septum, 
Bituated  between  tho  vastus  oxtomuB  inuaolo  and  the  short  head  of  the  biceps, 
is  inserted  into  tho  lioea  aspera  h%)m  the  lower  border  of  the  tendon  of  the 
gluteus  maximua  to  tho  outer  condyle  of  the  bone  :  the  internal  septum, 
much  thinner,  is  inserted  into  the  femur  between  tho  vastoB  intcmus  and 
the  adductor  muscles. 

Slieatlii  of  the  Feinorul  VtiaeU. — The  femoral  vessels  are  Gurrounded  by  an 
invostmout  of  fascia,  which  in  its  upper  part  is  particularly  distinct,  and 
receives  the  name  of  the  cruroJ  jJieuWt.  This  sheath,  commencing  at  tho 
deep  crural  arch,  is  continuouH  with  the  fascia  troupivorsalis  aud  fascia  iliaco. 
Its  outer  border  descends  in  contact  with  tho  artery,  while  its  inner  border 
is  inclined  outwards  from  tho  margin  of  Gimbemal's  hgament,  and  comes  in 
contact  with  the  vein  at  tho  distance  of  less  than  an  inch  lower  down  : 
tho  Bhcath  ia  therefore  funnel' shaped.  It  is  divided  into  three  compart- 
montg,  separated  by  thin  septa  :  the  outermost  contains  the  artery,  tho 
mi'ldle  one  the  vein,  and  the  innermost  forma  a  space  tha  upper  end  c>f 
which  corresponds  to  the  crural  ring,  and  which  ia  occupied  by  a  lymphotic 
glaud  and  some  fat ;  this  comportment  ia  interesting  to  the  surgeon  as  being 
the  passage  by  which  femoral  hernia  descends,  and  on  this  account  has  been 
named  the  ertiral  eanoL 

Extendiug  upwards  from  the  opening  for  the  femoral  vcbsoIs  in  tho 
adductor  magnus  muscle,  ia  an  aponeurotic  membrane  which  consists  of  trans- 
verse fibres  passing  from  the  surface  of  the  vastus  intemus  to  the  adductor 
magnus  and  adductor  lougus  muscles.  It  becomes  thinner  aa  it  ascends, 
and  it  oucloseB  between  the  nni^clus  named  a  pasitagc  sometimes  called 


FA8CI*  OF   THE  LOWER   LIMB. 

Jliinttr'i  canal,  which  conttuos  the  femonl  ftrteiy  and  veia,  togetlur  vith 
the  internal  BiLpheDOiis  ncire. 

The  aptmeiirosU  of  the  leg  is  particuLu-ly  dense  in  tho  upper  and  (on 
pRii,  atid  is  Blrouglhened  by  fibres  frnm  the  tendons  of  the  biceps  extenully, 
and  the  lartoriuB,  gracilis,  and  EemimcmbmiioBUB  tuternally.  Bahind,  a*«r 
the  popliteal  spaco,  it  consiatB  of  atroog  trniiBverBo  fibres,  irbich  binil 
together  the  muscles  of  the  outor  and  inner  niilcn,  and  ia  perforated  at  the 
lower  port  of  the  Bpace  by  the  eiternol  saphcnoua  reiu ;  lower  down  it  beccniMa 
much  thinner  over  the  gaHtrocnernius  muscle.  This  fascia  is  adhervut  1« 
the  periosteum  coveriiag  the  head,  tho  spine  and  the  posterior  mftrgin  of  the 
tibia,  tho  head  of  the  fibula,  and  the  outer  and  inner  malleoli ;  and  it  iiirevU 
the  leg  completely  except  at  the  inner  surface  of  the  tibia.  From  ita 
deep  surface  iutennuscular  septa  wo  prolonged  inwards.  The  situAtion  of 
these  septa  ia  worked  on  tho  siirfnco  of  the  fascia  by  several  whit«  lin^  in 
front  nud  on  tho  outor  side  of  tho  leg.  One,  porallel  to  tho  spins  of  the 
tibia,  muR  between  the  tibialis  anticua  and  the  extensor  longus  digitorum, 
And  is  attached  deeply  to  the  iuterosscoos  membrane  ;  and  another  extendbg 


Fig.  223. 


Pig,  223.— SoMR^iciiL  Mc«ci.u  iiiD  Tcttxtn  ot 
TUB  DiiKfDH  or  tni  FouT  aim  Lowbb  Pav  m 
Tui  Leo  AKTiHibaLT  (kftcr  Banrgerj).      J 

a,  lower  port  of  the  lilb  ;  b,  lower  {wrt  of  At 
fibula  above  tlio  mallealai  citenma  ;  e,  inner  lidc  of 
the  scAphoLcl  bune ;  d,  Internet  cuneiform  bone  ■  1 
lottcr  part  of  the  tihtalti  suticas  nmscle  ;  I'  id 
tcodon  deBceoding  in  ihe  groove  of  the  iateraal  cDbd- 
form  hone  ;  2,  eitcuiur  tougus  pallids  ;  2',  ita  expao- 
aioii  on  tbfl  doraum  of  the  gri'iit  toe  ;  3,  eitaHnr 
otJDimunia  digitamm  diiiJing  iuto  iU  CaitT  tendone  f«t 
the  t-vo;  3',  the  enimnaion,  snd  3",  the  final  iatir- 
tiiin  uf  the  saiae  U|Kin  tJ^e  >gcodi1  toe;  1,  peraotM 
tertius  ;  i',  iu  eipandtd  inBcrtiun  en  the  baaa  of  tb( 
fifth  metalniBal  boDe  ;  C.  Bnmll  part  of  tlie  ibrai  vi 
the  B-ilcuB  on  tlie  iuner  eide  of  the  IJbia  ;  S,  udall 
purt  of  the  peroneriJi  hreris  ;  7,  eitcnsor  breris  tligi. 
lorum,  seuQ  betow  the  IcdJdiib  of  (he  extenaor  \oagia 
and  peniaeus  lertiuB  ;  7',  7",  on  a  band  of  »pcmev 
roais  crossiDg  tlie  toea,  the  finl  aaJ  foorth  lendnia  of 
the  CI  tensor  brcTia  mnacle  pnaiine  to  join  those  of  lie 
long  eitcnsor ;  8,  9,  nntcrior  annular  ligitaieii% 
cbk'flj  in  ita  lower  purt  or  litianieDtiiin  croeialanf 
bctireen  5  aoJ  c,  the  inner  and  lower  land  enelcsw 
tho  eitcnsor  longui  [loUitia  and  Lbialia  antiau; 
below  B,  the  oultr  pnrt  of  tlia  tame  eacloBog  Uw 
tenJona  of  the  citenior  eoramunis  and  peronent 
tcrtiui ;  10,  11,  dornal  Imnsrsracband  of  thea|»Bta- 
roaia  ef  ihe  foul,  uniting  ific  heada  of  the  uetalankl 
bones. 


between    tho    long  oxtonwir  and    poronetu 

terliuB  in    front,    and    tho    peroneus    longnt 

and    brevifl   beliind,     ia    inserted    alonj{     tlia 

anterior   margin  of  the    sluift  of  the   fibuU. 

These  septa,  as  well  as  tlie  upper  and  onteiior  portion  of  the  faaoi*   ita«lf 

afford   attachment   to   the  mnsculor  fibres,   and   thus  increase   groAtly   IIm 

extent  of  the  surfacos  from  which  the  muscles  cjorice  their  urigio. 

Balfieea  the  superficial  and   the  deep  miisdes  ou  the  back  of  the  Ir^  a 
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ANNULAR  LIOAMENTS  OF  THE  ANKLE.  SU 

layer  of  fascia  is  atretcbeil  from  side  to  side  aorass  the  limb  knovn  as  the 
deep  fiuri<x  of  Iht  leg.  "Where  covered  by  the  solous  nnd  gaatrocuemiuB, 
this  fascia  is  ncak,  lint  it  hecooies  stronger  bb  it  escapes  from  uniler  cover 
of  those  muBclea  and  iipproaches  tho  malloolL 

Below  Uio  (iiJilf  the  fuscin  of  the  leg  beoomes  continuous  with  that  of 
the  foot.  In  friint,  and  on  the  aides  of  tliut  joiat,  it  is  Btrengthcued  by 
broad  bands  of  fibres,  which  are  called  annular  ligaments.  Those  bands 
being  merely  stronger  portions  of  the  ordinnry  fascia,  it  is  often  diffionlt 
in  diaaection  to  mark  satisfactorily  the  exact  line  of  their  upper  and  lower 
margiuB.  They  serve  as  retinaculn,  confining  the  tendons  in  their  natural 
poaitioDB. 

The  iinierior  anmiZar  ligament  includes  two  stmctures,  one  placed  on  tho 
lower  part  of  the  leg,  the  other  opposite  the  bend  of  the  ankle.  The  upper 
bniid,  lii/aineiUiim  transversum  aruria  (Henle),  of  considerable  breadth, 
Btretchoa  from  the  lower  end  of  the  fibula  to  the  lower  end  of  the  tibia,  and 
binds  down  the  vortical  portion  of  the  extensor  tendons  as  thoy  turn  forwards 
to  the  foot :  the  shoatb  for  the  tendon  of  the  tibialis  anticua  is  distinct  from 
the  olhers.  The  imcr  baiiil,  lii/imtiiltim  crnrta(ui7i  cnirU  (Henle),  prosenta 
super6ciaUy  tho  appenreacc  of  the  lett«r  Y  placed  upon  its  side,  being  single 
in  its  outer  half,  and  usually  diviilod  into  two  branches  internally.  The 
outer  portion  consists  of  a  streug  loop  of  fibres  arising  from  the  fore  part  of 
the  OS  calcis,  completely  surrouniling  the  peroncus  tertius  and  oxtcnsor 
longus  digitorum  muscles,  and  inserted  into  the  fore  part  of  the  os  colcia, 
deep  in  the  hollow  lietwecu  that  bone  and  the  astmigatna.  Less  regular  is 
the  arrangement  of  the  bands  which  pass  from  the  extremity  of  the  loop  to 
the  inside  of  the  foot:  the  ulrongest  tind  roost  constant  band  passes  super- 
ficial to  the  extensor  potlicia  and  on  the  deep  surface  of  the  tibialis  luiticua 
muscle,  only  a  few  fibres  passing  superficial  to  the  latter  ;  while  another 
band,  lower  down,  is  inserted  into  tho  inner  uda  of  the  foot,  in  front  of  the 
ankle,  after  crossing  both  those  teudons. 

The  loop  formed  by  the  enter  part  of  this  ligament  dcdres  additional  interest  from 
being  prcMQC  In  the  lower  animals,  as  may  ba  well  seen  In  the  dog  or  cat,  and  in 
the  horse 


The  iiilcmal  annular  litjamenl  crosses  the  space  between  the  inner  ankle 
and  the  heel,  through  which  the  tendons  of  the  Seior  muscloi  run.  Its 
upper  border,  continuous  with  the  fascia  of  the  leg  (more  especially  the 
deep  layer),  is  very  imperfectly  defined ;  and  its  lower  border,  giving 
origin  to  many  fibres  of  the  abductor  poUicis,  is  but  little  more  distinct. 
Its  anterior  extremity  is  attached  to  tho.  inner  malleolus,  and  its  postciriar 
termination  is  insertoi.!  into  the  inner  margin  of  the  calcaneum  ;  but  between 
these  ttro  points  it  arches  over  several  osseous  grooves  so  as  to  form  canals 
for  the  pamage  of  tendons.  The  first  canal  (next  the  molleoliia)  contains 
the  tendon  of  the  tibialis  posticus,  and  the  second  that  of  the  flexor  longus 
digitonini,  each  beiog  provided  with  a  synovial  lining.  Then  follows  a 
wider  space  for  tho  passage  of  the  posterior  tibial  vessels  and  nerve.  Lastly, 
a  fourth  canal  upon  the  astragalus,  lined  like  the  two  first  by  a  synovial 
bursa,  transmits  the  tendon  of  the  flexor  longus  pollici& 

The  extfrnal  annufjir  lignmoit  extomls  from  the  point  of  tho  outer  mal- 
leolus to  the  onter  surface  of  the  calcaneum,  and  keeps  in  place  the  tondons 
of  the  long  and  short  peronei  muscles.  The  tendons  are  close  together, 
and  are  surroundod  by  one  synovial  sac. 


F.VSCT^  OF  THE  LOWER  UME. 


The  fasna  on  {hi  ilorsum  of  the  font  is  roduceil  to  a  thin  membnuie  pro- 
longed &om  the  anterior  annular  ligamout  ovot  the  esteoaor  tvndon*. 
Beneath  it,  deep  fascis  are  plnced  over  the  ehorl  extensor  of  tbe  toea  and 
the  interoBsai  muscles. 

The  planlar  fastia  is  Btronger  and  thicker  than  an;  other  of  ihe  fibrous 
merobntues.  It  is  composed  of  deuBe,  white,  gliateDing  fibres,  ths  greater 
numbor  of  which  are  ranged  ia  a  laiigitudiual  direction,  and  extend 
from  the  uuder  aurfaoe  of  the  os  caloia  forwards  to  the  heads  of  th*-  meta- 
tarsal bones.  It  prosouts  a  ciuitrul  and  two  lateral  portions,  cleairlj 
marked  off  from  each  other  by  two  strong  intermusoutar  eoptA,  iudicat«d 
on  the  aurfaco  bj  groavei.  The  inner  portion,  V0T7  thin  and  unlike  tbo 
others,  invedia  the  abductor  poliicis,  and  is  often  partly  removed  with  the 
skin  in  dissection.  It  ia  continuous  roniid  the  inner  border  of  the  foot 
with  the  dorsal  fascia  and  with  the  internal  annular  hgament.  Tbo  ovUr 
part  covers  the  abductor  minimi  digiti,  and  is  much  stronger,  particularly 
liotwcen  the  onter  tubercle  of  the  oalcaneum  and  the  base  of  the  fifth 
metatarsal  bone,  between  which  points  it  forms  a  strong  ligament.  It  is 
ODDtinnous  round  the  outer  border  of  the  foot  with  the  dorsal  &»cia,  and 
sends  a  thju  prolongation  forwards  ovot  the  insertion  of  the  abductor  and 
the  short  flexor  of  the  little  toe.  The  eetdral  portion,  like  the  corre- 
sponding pnrt  of  the  palmar  fascia,  is  narrow  behind,  and  bocam«a  wider 
and  thinner  towards  the  toes.  At  the  back,  where  it  is  thickest,  tlie  latda 
is  attached  to  the  inner  tubercle  on  the  under  surface  of  the  calcaneinn 
immediately  bohiud  the  origin  of  the  Qexor  brevia  digitorum,  with  which 
muscle  it  is  oloseiy  connected.  Nearly  opposite  the  middle  of  the  meta- 
tarsal bones,  this  fascia,  becoming  broader  and  thinner  aa  it  advance*, 
begins  to  divide  into  five  processes,  one  for  each  of  the  toes  ;  and  from  this 
point  forwards  to  the  base  of  the  toes,  numerous  strong  transverse  6bm 
are  superadded,  which  bind  the  processes  together,  and  connect  tLem 
closely  with  thu  skin.  Near  the  articulation  of  the  toes  with  the  metataml 
bones,  eauh  of  the  five  processes  divides,  to  permit  the  passage  of  the  flexor 
tendons  ;  and  the  two  bundles  of  fibres  resulting  from  the  division  of  each 
process,  after  strengthening  the  sheath  of  the  tendons  over  which  thtnr  pass, 
are  attached  to  the  fides  of  the  metatarsal  bono,  and  aro  bleuded  with  the 
transverse  ligament  uniting  thoso  bones.  From  the  point  of  splitting  of 
each  process,  as  in  the  hand,  fibrous  bands  are  continued  forworda  to  the 
skin  in  the  division  between  the  toes. 

The  two  inltrtamcular  tejita  which  Ue  between  the  middle  and  Ut«n] 
portions  of  the  plantar  fascia  are  prolonged  deeply  upwards  into  the  sole 
of  the  foot  ;  thoy  separate  the  fiexor  brevis  digitorum  from  the  abdact<x' 
pollids  on  the  inner  side,  and  from  the  abductor  minimi  digiti  on  the  outw 
Bide,  and  give  partial  origin  to  each  of  these  muscles. 

In  both  the  foot  and  the  hand  there  is  a  baud  of  transverse  fibres  acnm 
the  roots  of  the  digits,  placed  immediately  beneath  the  skin,  and  conii«ct«(l 
with  the  subjacent  sheaths  of  the  tendons.  The  digital  nerves  and  Teaaeb 
are  covered  by  this  structure,  which  receives  the  nanio  of  friiuverae  liga- 
ment of  the  toes  or  fingers.  In  the  foot  a  somewhat  similar  band,  bttt  con- 
sisting merely  of  a  stronger  part  of  the  dorsal  aponeurosis,  crosses  the  plwi 
of  the  nietatarso-phalangeal  articulations. 
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Section  IV.— ANGEIOLOGY. 

Dnber  iko  mimo  of  Angeiology  is  Inclndod  tlio  descriptivo  nnatomy  of  tha 
vascular  sjHtom,  confiifltiiig  of  tlio  heart,  bbod-ve^eis  ami  absorbents.  The 
heart  is  the  ceDtrnl  organ  of  the  circulatioD,  and  although  prcaenting  n  com- 
plex structure  and  mecbaHism,  may  be  regarded,  when  viewed  with  refereoco 
to  its  development,  as  a  curved  and  greatly  altered  blood-veBsel  Tlia 
btowl-resscla  are  of  three  kinds — vie,  the  arUries,  or  ramifyiog  vasseU  which 
distribute  the  blood  from  the  heart  ;  the  aipUlarie*,  or  network  of  simple 
walled  microHoopic  vessels,  iu  which  the  blood  ia  diffused  through  tho 
tissues  ;  and  the  veins,  or  vessels  by  which  tho  blood  is  roturneil  to  the 
heart.  The  abaorbenU  are  the  smnli  and  delioate  vessels  which  convey  into 
tho  circulation  fluid  material  capable  of  beiag  converted  into  blood,  whether 
derived  directly  from  the  food  digested  in  the  alimentary  canal,  or  returned 
from  the  tissues  ia  which  it  has  already  played  some  part  in  the  nutritive 
procoMus. 

TJie  duabU  cirndation. — In  tho  tijsltmie  circulation  tho  blood  is  conveyed 
from  the  left  ventricle  of  the  heart  by  tho  arteries  to  every  part  of  the  body, 
and  having  parted  in  tho  capillarios  with  a  portion  of  its  ingredients,  and 
UDiIergono  changes  which  roudur  its  puriSoation  necessary,  it  is  returned  by 
the  veins  to  the  rii{ht  aide  of  the  heart,  which  is  distinct  from  that  from 
which  it  sot  out.  The  dark-coloured  blood  thiu  brought  back  to  the  right 
side  of  the  heart  is  conducted  through  the  piilmoitary  circ^ilalion,  being 
propelled  through  the  pulmonary  arti^ry  by  the  right  veutricle,  undergoing 
iu  the  lungs  a  process  of  purification,  in  which  it  receives  oxygen  from  the 
air  and  porta  with  oorbonio  acid,  and  returuing  thence  to  the  heart  by  the 
pulmonary  veins,  again  to  enter  Uie  systemic  circulation. 

THE  HEART. 

RELATIOri  TO   HUBKOITNDINO  FAATS. 

The  heart  lb  situated  in  the  thorax,  between  the  two  lungs,  and,  together 
with  the  odjacout  parts  of  the  great  vesaola  which  convoy  blood  to  and  from 
it,  is  enclosed  by  a  mombronoua  covering,  the  pericardium.  It  is  placed 
behind  the  st«raum  and  the  costal  cartilages,  occupying  a  region  of  about 
four  inches  in  width,  extending  from  tho  second  intercostal  space  on  tho 
right  side  to  the  fifth  space  on  the  left,  and  reaching  considerably  farther  on 
tho  loft  than  on  the  right  of  the  middle  line. 
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THE   UEDIASTINDU, 

The  greater  part  of  the  thorax  Is  occupied  by  the  lungs,  each  of  which  U 
invested  with  a  serous  membrane,  the  pleura,  which  presenta  a  parietal  aud 
a  visceral  portion,  and  is  continued  from  the  one  portion  to  the  other  by 
passing  on  the  surface  of  the  pericardium  from  tho  anterior  and  posterior 
parts  of  the  walls  of  the  chest  to  the  root  of  the  lung.  Thus  the  heart, 
enclosed  in  the  pericardium,  ia  situated  between  tho  right  and  left  pleural 
sacs,  and  between  the  layers  oE  an  antoro-posterior  septum  formed  by  the 
united  portions  of  the  right  and  left  pleujie,  and  known  as  the  modioitinum. 


TnE  MEDIASTINUM. 
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Pig,  S24. — QuiGBU.  ViKiT  or  the  rniNcrrAL  Orqakb  or  CracuLiTioif,  nan  nsrofti 
IBB  MOK  laa  iiiour  siiib  in  a  Mii-B  Aupn.     i 

A,  Ejgbt  aaricle  ;  B,  Uft  anrtcDUr  appendix  ;  C,  rigl)t  Tsctrlda ;  D,  small  part  of  tie 
htl  TentricU  ;  I,  pUccd  oa  tbe  first  pnrt  of  the  aortii;  nrcli ;  an  J  dd  Ihc  descending  aorta ; 
II,  tniiik  of  the  pulmnnnry  nrti^r;  diviiling  into  itq  right  and  left  bran<?1ii9,  .iiid  oonnert^.tl 
to  the  aorta  Itj  the  cord  of  llm  dnotus  artcrioaus  ;  III,  Tona  cnvn  superior ;  IV,  Tena 
cara  inferior. 

],  imiDminnte atl«r; tuul  right  ramtld ;  1',  lertewoUd;  2,  rigbt  and  left  aa'tcIaTinn 
arteries  ;  3,  intercoaUl  tcbbcIs  marked  only  in  three  spaces  ;  i,  alioro  this  figuto  the 
inferior  diaphragmatic  arteries,  below  it  the  ecctiae  mis  and  saperior  mpscnt^ric  artery  ; 
G,  renal  arteries  ;  6,  nboie  this  Ijgare  the  apormalio  orterieB,  and  below  it  tbe  iDferior 
mesenterie ;  6',  the  liirthcr  coorae  of  the  spermatio  Vessels,  on  tbe  rigbt  side  thej  are 
seen  to  pass  through  the  onter  abdominal  ring  before  descending  to  tbe  testis  ;  7,  T,  rigbt 
and  left  common  iliac  arteries;  8,  8',  eilemal  tliuo  nrteriFa  ;  S,  epigiutric  and  eir- 
enmflei  iliac  arierin  of  the  left  side  ;  10,  ID',  internal  iliac  arteries;  and  between  IbeBU 
two  fignres  the  middle  sacral  artery  ;  11,  femoral  arteries;  12,  same  branehes  ot  the 
prufunda  femoris  artery  of  the  left  side. 

a,  rigbt  innoniinate  or  bracbio-cepbalic  tcih  I  a\  the  left ;  h,  if\  right  and  left  enb- 
clttTiin  Teins  ;  6",  the  cephalic  vein  of  the  rigbt  arm  ;  e,  «',  internal  jugular  veins  ;  c', 
Tigbt  facial  Tela  Joining  the  iaternsl  jugular  ;  </,  external  Jugular  veins  f[>rmi.-fl  by  tbe 
posterior  aaricular  and  temporal  veins ;  if,  aatorior  jngular  veins  with  the  transverse 
Joining  the  oteraal  jngnlar ;  e,  aiygos  vein  passing  over  tbe  root  of  tbe  right  long ;  /, 
one  of  tbe  hepatic  veins  ;  17,  placed  on  the  vena  cava  inferior  at  the  origin  of  the  teual 
Teins ;  lo  the  sides  ore  seen  the  kidneya  and  the  suprarenal  bodies ;  ff,  right,  ;/',  left 
ureter  ;  k,  rigkt  upennatio  vein  ;  S',  tbe  left,  joining  the  left  renal  vein  ;  1,  i,  common 
iliac  veins ;  i,  i,  external  iliac  veini ;  t,  feiaoral  veins ;  f,  saphenous  yfia  of  tbe  right 
nde, 

Tba  part  of  this  septnm  boliiDd  the  pericardium  u  distiaguinlieil  fu  the 
jiosferior  medioftimim;  it  la  ui  front  of  tbe  bodies  of  tbe  vertebnc,  and 
within  its  cavity  are  the  trachea,  the  cesopbagus,  this  thoracia  duct,  tbo 
JcRcending  aorta,  tho  vona  a^ygos,  and  tho  imBUmogastric  nerves,  with  lym- 
phatic yeaaols  and  areolar  tissue,  The  fnidiUe  mtdiastinuvi  in  tho  name 
given  to  tho  larger  space,  which  ia  occupied  by  the  pericardium  and  ita 
contents.  The  njiferior  me'ltatihinm,  in  front  of  tbo  pericardiiini,  is  narrow 
and  of  little  depth ;  but  a  knowledge  of  tta  aituation  ia  important  to  the  phy- 
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Fie.  22s. — A  DtionAHHUio 
Eetrekektition  or  tub 
Hbaht    asd    QaKiT    Vks- 

BEta     TH     CUNHECTIOK    VITU 
THB  LUVOS.      j 

The  pericardium  baa  heea 
removed,  and  the  lutiga  are 
tamed  aside.  1,  right  au- 
ricle ;  2,  vena  cava  superior; 
8,  vena  cava  inferior;  4,  right 
ventricle  ;  H,  »tem  of  the  piiU 
juonary  artery ;  a.  o,  its  right 
And  left  branches;  Q,  lelt 
auricular  appondags ;  7,  left 
vontrjole ;  6,  aorta;.  9,  10, 
two  lobes  of  the  left  lung; 
11,  IS,  13,  three  lobes  of  the 
ngbt  liinc  ;  b,  b,  riebb  and 
left  hionehi ;  r,  v,  right  and 
left  upper  pnlmonary  veins. 


lucian,  as  it  ia  connected 
with  the  position  of  tho 
anterior    margins    of  the 

Inngs  relatively  to  the  lieort :  at  its  saperior  part  a  amnll  interval  ia  left 

X  2 


^  ^^^  THE  HEABT. 

<  liirtwem  the  two  layers  of  pleura  which  bound  it,  aaA  m  tUa  an  aOBbaaaj 
tht.THtigeB  of  tha  thjniUB  gland  ;  behiixl  the  bbom 
(hi  ^UWR)  of  opposite  aides  come  into  contact,  and  tka  i 
U  rwlncod  to  a  thin  Kcptum ;  while  lower  down  it  i»  incB— 3  to  I^a  kA,  laA 
wldmad  out  into  nn  nngular  sp&ce  of  acme  bnaitb,  bj  tks  HHigm  of  tbi 
Ifft  I'luurn  ruceJitig  from  the  fllemum  :  opposite  the  lower  patt  of  Una  ipw* 
tlin  u-pvx  at  the  heart  ia  situated,  and  in  front  of  it  is  ptacej  &•  taangnlHB 
Ktami  moule, 

THE  rsKic^BiinnL 

Thin  mombranouB  bag,  in  which  the  heart  is  oootaiaed,  ta  of  ft  soonrtal 
ooniciil  Rlinpi),  its  hose  bebg  attached  below  to  the  upper  mr^e  ef  tW 
ilinphrnRm,  wliiliit  the  apex,  or  narrower  piirt,  nurounda  th«  great  iimA 
wliivli  Hjiriiig  from  the  oavitiea  of  the  heart,  as  &r  aa  their  fii«t  sab£nKia 
1 1  coiiabl*  of  two  layen,  one  external  and  fibrous,  the  other  intecBal  ui 
Mroui. 

The  fihroHt  Uyor  is  n  Uonso,  thick  and  unfielditig  meabiana,  imiiiailin 
of  flbron  wliiuli  interlace  id  every  direction.  At  the  base  of  tha  pericsidiBB 
tliiMK  flliniii  iiro  firinly  attached  to  thoite  of  the  oentisl  apaDenrocia  at  tk 
c|iit[ilii'iLgiii ;  and  ii!>ovn,  where  the  pericardiiim  embracea  tba  large  bloods 
vasRuU,  tho  flbroux  Inyor  is  continued  oa  their  surface  in  tba  form  of  tobohr 
proloiigationH,  which  become  gradually  lost  upon  their  external  coAts.  Tta 
superior  vuua  cava,  the  four  pulmonary  veina,  the  oorti,  and  tlie  right  ui 
left  diviiioiis  of  the  pulmonary  arteiy,  in  all  eight  vessels^  receire  piv 
luugalioDH  of  this  kind, 

llio  ttrntif  layer  not  ouly  liues  the  fibrous  layer  of  the  pericsrdium  uJ 
the  pni-t  of  the  diaphragm  to  which  that  layer  ia  attached,  but  like  otlia 
MTDiiH  iiii'mbrancB,  is  reflected  on  the  surface  of  the  viscna  which  it  invesU, 
It  has,  theriiforo,  a  visceral  and  a  pariotttl  portion.  The  parietal  portivD 
adheres  firmly  by  its  outer  surface  to  the  fibrous  membrane,  and  b«coiiM 
continuouB  with  the  viscf^rol  poi-tiou  upon  the  arch  of  the  aorta  and  oths 
great  vessels,  about  two  or  two  and  a  half  inches  from  the  base  of  the  heiiL 
In  passing  round  the  aorta  and  pulmonary  artery,  it  encloses  bolh  tlwN 
vussoli  in  a  single  short  tubular  sheatL  It  is  reflected  also  upon  lia 
superior  vena  cava  and  on  the  four  pulmonary  veins,  and  forma  a  AeBf 
recess  or  prolonged  cavity  between  the  entrance  of  the  right  and  left  reiat 
into  the  loft  auricle.  The  inferior  vena  cava  receives  only  a  very  scanty 
covering  of  this  memhrnne,  inasmuch  as  that  resscl  enters  the  right  auridt 
almost  immediately  after  passing  through  the  diaphragm,  and  ia  only 
partially  surrounded  by  a  roQection  of  the  pericardiam  ia  the  narroir 
interval  between  these  parts.  None  of  the  vessels,  indeed,  joining  Ha 
heart,  with  the  oxception  of  tho  aorta  and  pulmonary  artery  where  they  stp 
united  together,  receive  a  complete  covL'riiig  from  tho  pericardtuto,  or  con 
be  said  to  pass  entirely  through  the  sac :  portions  only  of  the  mcmbrans  an 
inQeoted  round  them  more  or  loss  fully. 

On  sepnniUng  tUo  loft  yiulmonnry  arU^rj'  nnil  oahjacent  pulmonary  vein,  k  folJ  sT 
the  pericardium  will  be  Been  Ictwccn  Ibcm,  nhicli  has  been  lermeit  by  Marshall  Ibl 
"  veatiginl  fuld  of  tho  pericardium."  It  ia  formed  by  a  duplicalure  of  the  senia 
membrane,  inelading  nrcolar  and  fatty  tissue,  together  with  some  fibrous  bssd^ 
blood- VCS3C  1b,  and  nerves,  U  ia  from  half  to  three-quarters  of  an  inch  in  length,  uid 
from  a  half  to  obc  inch  deep.  Above  the  palinonary  arlerj'  it  bicncia  with  the  (>«i- 
m,  and  passes  onwards  to  the  left  superior  intercostal  vein.  Below,  it  U  lort, 
side  of  tho  Ictl  auricle,  in  a  narrow  slreak  wliich  croeaes  round  Uio  lower  lift 
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Tig.  !23, — SiMi-suoitAHujTia  TiET  0?  ina  pKniamDHTu  trok  bidisd,  DEaiasio 
TO  BSDW   thk  raiNcirAL,   mrLEOriDKa   or  lai  Suoua  Siv  uodnd   iub   Queat 

The  ilrswiDg  U  talcoQ  from  a  preimcDtlun  in  wLicli  the  heart  and  vessels  had  beoa 
partially  fillod  b;  injection,  tlie  pericardiam  Inflaledonil  ilried  id  the  disWndeil  Btate,  aod 
the  libroaa  cuQtiELuatiL}u  oa  the  veastta  removed.  B;  the  removal  of  a  portioa  of  Uia 
pericnnlium  iitiia  behind  the  ri|;ht  sod  left  cavitiea  of  the  heart,  the  poBitioii  of  that 
orgnn  is  made  apparent.  A  lieut  probe  ia  passed  within  the  pericardium  from  behind 
tbe  rigbt  auricle  ia  froot  of  the  vena  cava  inferior  to  lbs  bank  of  the  left  veatriule,  whioh 
maj  iodieate  tbe  placa  where  the  large  undivided  bac  of  the  pflricardium  ia  folded  round 
that  vein.  A,  posWrior  anrfsoe  ot  the  right  auricle  ;  A',  the  same  of  the  left ;  V,  right 
ventricle  ;  V,  loft  lentriole  ;  Ao,  the  upper  and  back  part  of  Ibe  aortic  arch  ;  ft,  inoomi- 
Dsta  arterj  ;  C,  vena  aaia  snperior  ;  az,  oijgo)  vein  ;  C,  vena  cava  infeiioT  belveen  the 
diaphragm  and  itA  union  with  the  right  auricle;  c^,  great  coronary  vein;  +,  ecrd  of  the 
ductua  arterioius  ;  P,  the  right,  P',  the  left  palmonary  artery  ;  p,  the  right,  p',  the  left 
pnlmonary  niai ;  D,  tbe  bacit  of  tiie  central  tendcu  of  the  diaphragm  ;  1,  the  great 
undiviiii.'d  coc  of  the  pericardium  proceeding  from  before  backwards  toimrdB  its  inHeetiooa 
round  the  vessels  J  2,  portion  of  this  on  the  right  side  which  partially  Eurtouude  the  vena 
cava  superior,  the  upper  nod  lower  right  jialniunary  veins,  nod  the  Tena  caia  tufflrior  ;  3, 
the  portifin  of  the  lufl  side  which  partially  Hurrounds  the  vena  cava  inferior ;  4,  the 
portion  which  ii  eitcnded  npwarda  Iwhiud  the  left  auricle,  »nd  partially  folds  over  the 
pulmcinary  arteries  and  veins,  and  whicb  meets  between  these  diScrent  vessels  the 
eitensiuns  of  the  main  sac  from  the  right  and  left ;  5,  tubular  portion  of  the  pericardiam 
which  completely  aunounds  tbe  aortic  and  pulmunary  ntlerial  trunks. 

pulmonary  vein.  This  is  shown,  by  Murslinll,  to  be  a  vcstiije  of  tbo  cardjnc  termi- 
DalioQ  of  tho  great  left  nnterior  vein  cxialiug  in  early  enibryonia  lifo.  (.Marahall, 
"  On  tbe  developmeDt  of  the  great  anterior  Veins  in  Alan  and  llammiilia,"  PliUoBopli. 
Tmu,  liiQ.    Pari  L    See  hercsfuic  tha  figorea  of  the  aurooarf  reia) 
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THE  HEART. 


EZTEKKAL  FOBM  OF  THE  USiBT. 

The  boert  is  a  hollow  muacalar  organ,  divided  by  a  tongitadinal  septum 
into  a  light  and  loft  half,  eadi  of  which  is  again  subdivided  hy  &  tramsverae 
constriction  into  two  compart nionts,  commnnicating  with  each  oth«r,  and 
niimod  uiiricU  and  ventricle.  Its  general  form  is  that  of  a  blunt  cone,  flattened 
ou  its  uodcr  Biirfatie.  Tho  broader  end  or  ba«e,  hy  which  it  Ls  attached,  tA 
dirocti:d  upwards,  backwards,  and  to  tho  right,  and  eitcuds  from  Ute  lenJ 
of  the  fourth  to  that  of  tho  oighth  dorsal  vertebra.  Tho  apex  is  tunitd 
downwards,  forwards,  and  to  tho  left,  and  corre^pouda  in  the  dead  body  wibb 
the  cartilage  of  tho  sixth  lib.  In  the  living  subject  its  atiDke  agaiiut  the 
walla  of  the  chest  is  felt  in  the  space  between  the  cartilages  of  the  fifUi  and 
aiith  ribs,  a  little  bolow  and  within  tha  loft  maniniilla.  Tho  heart,  there- 
fore, has  an  obbque  [xjsitton  in  the  chest,  and  boaides  this  is  uoDEymmetiicall; 
jilaced,  as  it  projects  farther  into  the  left  than  into  the  right  half  of  the 
thoracic  cavity,  i>iiBsiag  on  nn  average  about  an  inch  or  an  inch  and  a  half 
beyond  the  middle  line  in  the  one  direction,  and  upwards  of  three  inches 
in  tho  other.  Its  position  is  afTucted  more  or  less  by  that  of  the  body ; 
thus  it  oom©9  moro  extensively  into  contact  with  tho  anterior  wallfi  of  tho 

Fig.   Ea7.  —  Vniw    o»    ma    Hcabt   wi 

OlUUT   YESSELa    FBOK   BEFOKIl    (from    B. 

Qu»In).     i 

The  pnlmoDarf  nrturj  baa  been  eat  afaort 
close  t<i  Its  Drigin  is  ordi!!:  to  show  th«  fint 
(lart  of  tho  aorta.  1,  anterinr  pni-t  of  Uw 
riglit  Tentricle ;  2,  lell  ventricle  ;  3,  root  al 
tUe  [lulmonaty  artery  ;  4.  uceudiiig  part  of 
tLe  arch  of  tho  aorta  ;  1',  the  xnmlatiot  or 
dt^eceudiDg  part  of  the  arsU  ;  lictwoeii  tboM 
i^  Eeeo  the  traaanrse  or  niiddte  part  from 
which  thabTaBhio-cs|ihalicarteri«taketli«i 
ori|;in  ;  V,  the  dcgoendiai;  thoracic  aorta  ; 
a,  Lho  appeodix  and  aDttriar  i>urt  of  lh« 
right  auricle  ;  B,  those  of  iha  lift  aoricle; 
7.  the  riulil,  and  7',  left  isnominate  at 
brocliio-caphall^i  vclaa  joioiDg  to  farm  the 
veua  cava  auperier  ;  8,  the  Jafefior  vena 
cuva  below  tho  diaphragm ;  9,  one  of  Ui> 
large  hepBtio  veina  ;  +,  placeJ  in  the  righl 
auricalo-ccutricutac  gruove,  points  to  tht 
riglit  or  posterior  coroDarj  artery;  +  +, 
placed  in  the  anterior  inter -Tentricohu 
prooTc,  points  to  thfflel'toruitcriorcoro: 
artor;. 


chest  when  tho  body  is  in  the  prone 

posture  or  lybg  ou  the   left    aide. 

In  iiiapirotlon,  on  the  other  luind, 

when   the  diaphragm  sinks   and   the 

lungs  expand,  its  apos  is  withdrawn 

from  tho  thoracic  parittoa. 

At  its  base  the  heart  is  directly  athchod  to  the  great  blood-vessels,  and 

it  is   also  connected   with   them   by  the  serous  layer  of  the  ijerieardiuin, 

which  passoB  from  tho  one  to  tho  oUtcr.     In  the  remainder  of  its  extent  the 

vi  is  entirely  frcp,  and  movable  within  the  sae  of  tho  pericardium.     The 


inao^i 


anterior  aurfoco  is  convex  in  ite  general  foim  ;  it  is  turned  upmnlB  as  well 
as  forwards,  and  is  directed  towariJs  the  Btemiim  aud  ooatal  cartilages : 
from  those,  kowerer,  it  is  partly  Bupcirated  by  tlio  lungs,  the  forepart  of 
these  organs  advancing  over  it  to  some  extent,  and  encroooliing  still  farther 
during  inspiration,  bo  as  in  that  condition  to  learo  usually  not  moro  than 
two  inches  square  uncovered.  The  posterior,  whict  is  also  the  undur  surface, 
is  flattened,  and  rests  on  the  diaphragna.  Of  the  two  borders  or  margina 
formed  by  the  meetiug  of  the  anterior  and  postorior  surfaoos,  the  right  or 
lower  border,  called  munjo  uculim,  is  oompaiatively  thin,  and  is  longer  than 
the  upper  or  left  border,  which  ia  more  rounded  and  is  named  margo 
oltiuus, 

A  deep  transverse  groove,  the  auric\d<i-vcntrieuliir  furrow,  inlemipted  in 
front  by  the  root  of  the  pulmonary  artery,  divides  tlio  heart  into  the 
auricular  and  the  Tontricular  portions  ;  and  on  the  ventricular  portion  two 
lonijitiidinal  farroivi  indicate  tlie  position  of  the  anterior  and  posterior 
bordeiB  of  the  septum  wluch  divides  one  chamber  from  the  other. 


rig.    223.  —  Viiw    or    TUB 

HliM   AliD   QrKIT  VeSSEW 

7BaiiBEuiKi>(ftDmE.Qiiaiii}. 

1,  posterior  surfsFS  gf  the 
right  TcatricU  ',  2,  tlie  enmc  of 
tliQ  left :  3,  plicMl  oil  the  )>auk 
of  tlic  rii;Ut  poliDOQELr;  urLorj 
sear  tlic  dirisiua  cf  the  primary 
Iruak ;  3',  biuiichod  tiC  Ilia 
riglit  palmonajj  nrterj  pawiug 
into  the  rootof  tbe  right  laog; 
3",  the  lamo  of  the  iBft;  4', 
back  part  of  the  arch  of  the 
aortu  ',  i',  dcECCDdlDg  thoracic 
autta ;  5,  part  of  the  right 
auricle  ;  S,  in  placed  on  the 
division  tietwEKD  the  right  xmJ 
left  auriclea  ;  7,  superior  Teaa 
cs'a;  7',  MtTenainnuiDlaata; 
S,  track  or  Ihc  inftrior  vena 
cara;  9,  right  largo  hepulie 
vehi;  10,  11,  12,  right  pal- 
I  tnooacj  veins;  13,  H,  left 
pnlmoaarj  veins  ;  +,-!■,  poa. 
terior  bmjichcs  of  the  right  and 
loTt  coronary  arteries. 


Tho  auricular  portion,  situated  above  and  behind  the  transyeruo  furrow,  is 
thin  and  flaccid,  and  is  immediately  connected  with  the  great  veins  ;  it  ia 
divided  by  an  internal  septum  into  two  distinct  cavities,  which  have  received 
the  names  of  the  ri)jht  and  left  uurkli^,  from  the  circumstance  that  each  is 
provided  with  an  appendage  somewhat  resombliDg  the  ear  of  a  dog,  The 
ventricular  portion,  placed  below  and  in  front  of  tlio  tranavorso  groove,  is 
somewhat  conical,  flattened  on  its  posterior  or  under  surface,  has  very  thick 
walls,  and  is  connected  with  the  groat  arterial  trunks.  The  two  longitudinal 
furrows,  which  mark  its  division  into  a  right  and  loft  chamber,  situated  one 
on  the  anterior,  tliQ  otiier  on  the  posterior  surface,  extend  from  the  base  of 
the  ventricular  portion,  iu  a  direct  course,  and  are  continuous  one  with  the 
other  a  little  to  the  right  of  the  opex,  which  is  thus  formed  entirely  by  the 
wall  of  the  left  Tentricle.     The  anterior  longitudinal  furrov  is  nearer  to 
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the  loft  border,  wliilat  the  posterior  furrow  approaches  nearer  to  the  riglit 
border  of  tho  heart,  the  right  contricle  farmuig  mora  of  tho  &at«rior,  And 
the  !eft  mora  of  the  posterior  BurfaoQ  of  the  organ.  Within  the  tmuaverae 
and  longitudiual  furrows  are  placed  the  proper  uutrient  vessols  of  tho  heart, 
tho  coronary  or  oordiao  arteries  and  voios,  with  the  lymphatic  Tesaels  luid 
nerves  imbedded  in  fatty  and  oonaectivo  tiaaue. 


IKTBBIOB   OF  THH   HEAET. 

QEifERAX  DKSCWPTiojf. — Considecod  in  respect  of  function,  tho  heart  is  a 
double  organ,  composed  of  a  right  and  a  loft  part,  each  consiating  of  an 
auricle  and  a  Tentricle.  The  right  portion  reueivos  into  its  auride  from 
the  two  venie  oavEs  and  oorouary  Teiua  the  dark  venouE  blood  returning 
from  the  various  ports  of  tho  body  and  from  the  heart  itself,  and,  by  mcani 
of  its  Tentricle,  propels  that  blood  through  the  pulmonary  artery  iuto  the 
lutigs.  Tho  red  blood  returning  from  the  lungs  by  the  pulmonary  veins, 
reaches  the  left  auricle  of  the  heart,  and  is  forced  ODwarJs  by  the  left 
vcntricto,  through  the  aorta  and  its  branches  into  every  part  of  the  body. 
The  right  and  left  divisions  of  the  heart  present  in  various  respectc  a 
similar  anatomical  Etruoture,  and  tho  features  which  ore  common  to  both 
may  here  be  shortly  referred  to  before  passiug  to  those  uhioh  are  peouUnr  to 
one  auricle  or  ventricle. 

Eiidoeardiiim, — The  interior  of  the  whole  heart  is  invested  with  »  lining 
membrane,  similar  in  general  appearance  to  the  visceral  layer  of  peti- 
canlium  which  covers  the  exterior,  but  belonging  to  the  class  of  voscnUj 
lining  membranes,  and  continuous  with  that  of  the  hlood-vesaelB.  This 
internal  lining,  or  endueardiiim,  is  a  thin  transparent  membrane,  differ- 
ing slightly  on  the  two  sides  of  the  heart.  On  the  left  side  of  the  heart 
it  is  continuous  with  the  lining  membrane  of  the  pulmonary  veins  aud 
aorta,  and  is  usually  found  more  opaiuo  than  on  the  right  side,  whence 
it  is  i)rolongcd  iuto  tho  vcma  of  the  body  and  into  the  pulmonaiy 
artery. 

According  to  Tbello,  llio  endocardmni  is  very  Ihin  on  the  muecnii  pectlaati  of  the 
auricles  am]  on  llie  coluniaic  carneai  of  the  ventricles.  It  U  llilckcr,  however,  on  tlie 
smoDih  vrulla  or  Ihc  auricular  and  vcalricular  cavities,  and  on  the  musculi  papLtloru, 
especially  near  their  lips.  It  is,  on  Ibo  whole,  thicker  in  Ihc  aurioica  than  in  tlw 
vcntriclca,  and  attains  its  grcalcst  etrcngth  in  the  left  auricle.  Id  both  auricl«a  Iht 
endocardiam  consists  of  three  lajors.  Ou  tho  free  surface  is  sn  cpilliolial  atratuin  of 
polygonal  cells.  Beneath  the  epilhelium  is  a  netivork  of  clastic  fibres,  oft<n  cod- 
laining  partialis  of  fcacetratcd  oicmbranc  ;  and  connecting  tlie  latter  to  the  moscnlar 
substance  of  the  heart,  ia  a  layer  of  areolar  tissue.  Purkiuje  and  Raooschd  (D« 
ArterlamD  ct  Vonarum  Structuia.  Brcalau,  183S,)  found  olaslic  Sbrei  beneath 
the  enilocitrdiam  in  both  auricles,  and  in  iJie  corpora  Araulii,  but  not  ia  the 
ventricles. 

The  auriclci  are  both  of  them  divisible  into  a  largo  cavity,  called  the 
oMum,  or  ainua  venoaus,  and  a  much  smaller  part  in  front,  the  aurievlar 
appendage,  nuiicu/u,  or  avriett!  proper.  Tho  interior  of  the  atrium  pre- 
aents  smooth  widla  iu  the  greater  part  of  its  extent,  but  the  walls  of  the 
auricular  appendages  are  thrown  into  closely-set  reticiduted  baiid.'4,  nhich 
in  tho  right  extend  also  into  the  sinus,  and  are  named  muicvli  pecfinati. 
Tho  aiuicle,  both  on  the  right  and  tho  left  side,  receives  the  blood  from 
the  veins,  and  transmits  it  into  the  correepondiog  ventricle  by  the  aariculo- 
rexttricukr  op  eniog. 
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The  vetitrielea,  on  a  groat  part  of  their  inner  Burfaoes,  nre  covered  with  & 
number  of  irregular  rounded  muaculnr  bonijB,  nomad  coliimiMi  cartua,  which 
form  quite  a.  network  iu  soma  parts  of  tho  ventricle,  and  may  bo  claasifiod 
iuto  three  kiuds.  The  firat  kind  form  merely  Blightly  proiuioeDt  ridgea  on 
the  woUa  of  tho  ventricle,  being  attached  by  one  of  their  sides  as  well  as  by 
the  two  extremities  ;  the  lecand  are  adherent  by  their  two  ends  only,  and 
are  free  in  the  rest  of  their  extent ;  whilst  the  third  kind  form  a  few 
bondlen,  named  viitac'iti  papitlartt,  which  are  directed  in  (general  from  the 
apex  tou^rdd  the  base  of  the  Tentricic,  in  which  tbey  are  attached  to  the 
inufwulsr  wall  by  their  broader  boseB,  and  tapering  mora  or  less  at  their 
free  eitremities  give  rise  to  small  tiindinouB  cords,  chorda  teiidiuc(f,  through 
which  they  are  conuected  with  tho  Begmenta  of  the  nuriculo- ventricular 
valve.  Each  ventriole  has  two  oriGoes,  an  auriculo-veutricular  and  an 
arterial  opening. 


Pig.  220.— VIST  Of  TB«  BiSB  7\s.  23S. 

or  T>ia  Vestsioular  Piht 
vy    TUE     Heibt,    anoviNO 

THE     RKLATIl'H     rOSITIOS     OF 
TO!     ASTEnitL     IMD      All- 

HIOOLa'TEXTKlCrCLAB     ORIFI- 

0E9.      I 

Tbe  moBcuIar  fibres  of  tht 
veDtricleg  ar*  eiposed  by  tha 
remnial  of  tlie  pericardiQin, 
fnt.  bluotl vessels,  kc  ;  the  pal- 
□lOiLAry  artery  aud  aorta  bavo 
been  remoied  bj  a  Beclion 
Dmde  imoiediatfl)'  bejond  tba 
BtlachmeDt  of  the  semi-lunar 
Tilres,  aud  Iho  anrielea  liBTfl 
been  remoied  iiii  mediately 
aboTe  tho  auriculo-vcatricalar 
Drilioea.  The  semilunar  and 
Buricuio-veatricutnr  valves  an 
in  Ifao  doaed  eonditiau,     1,   1, 

Ibo  Inac  of  tbs  right  vcntriclo  ;  1',  tbe  caaaa  arterioaoa  ;  2,  2,  tho  biSD  of  lbs  left 
vcntricto  ;  3,  3,  the  divided  wall  of  the  right  aarkto  :  i.  that  uf  the  lelt ;  5,  tbi^  aDterior, 
5',  the  posterior,  and  S",  tbe  left  or  septal  Besnieat  uf  Ibu  tricuspid  vnlvo  ;  6,  tho  auterior 
or  aortic,  and  Ij'  tbe  loft  and  posterior  scgiacut  of  the  mitiul  valve,  la  tbeaagles  between 
these  KgiaeaU  are  seen  the  smaller  frmgea  frequently  nlittrved  ;  7,  tlie  anWriur  part  a! 
tho  palmooaiy  arter;  ;  8,  pluceil  npon  the  poslvior  part  of  the  root  of  the  aorta ;  S, 
Iba  right,  9',  llie  left  coroaniy  artery. 

Valvei. — la  order  to  givo  to  tha  blood  propelled  by  tho  contraction  of 
the  ventricles  its  duo  direction  through  the  arteries,  two  sets  of  valves  are 
provided,  one  of  which  prevents  tbe  regurgitation  of  blond  through  tha 
aurioulo-veutrioular  openings  into  the  nuriolos  during  the  contraction  of  the 
veutrictea,  while  tho  other  prevouta  regurgitation  from  tho  arteries  back  iuto 
the  ventricles  when  the  contraction  ha.i  ceased.  These  valves  ore  mainly 
formed  of  folds  of  the  endocardium  with  some  fibrous  tiKUO  contained 
within  them. 

The  auricula-ventriealar  valves  are  composed  of  membranous  flaps  or 
segment?,  whioh  nre  tlirea  in  number  in  tha  valva  of  the  right  side,  and 
two  iu  that  of  the  left.  At  their  biso?,  tho  aovtral  Bogments  ore  con- 
tinuous with  one  another,  bo  as  to  fonu  an  annular  membrane  attached 
round  the  margin  of  tha  auricular  opening  ;  they  ore  directed  downwards. 
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and  are  retnjned  in  poaition  nithia  tho  ventricle  hy  the  chordsa  tQudlneffi, 
which  aif)  attached  to  their  Teutriculai  aurfacea  nuil  &ee  m&rgiiiB. 


Fig.  230.— Views  op  nm  or 

THE  VE[rtK10I.E. 

A,  paction  of  Ihe  pnlmoiuui 
artrry  and  wiill  of  the  right  ta- 
tricle  vilh  one  ecitire  aegiiieal  ud 
two  half  segaeala  of  the  imi- 
laaai  Talvea  ;  a,  balf  the  unot  tf 
Vala&tva  gf  tlie  anterior  aegaitaX; 
b,  the  suma  gf  the  left  posterior  Mg- 
meot ;  cr,  tlie  cuiiro  ri^t  pactoiDr 
scgmcut  (SCL'  Fig.  231,  A,  ia  vbilli 
tha  letcering  ia  the  tame  as  ia  tii 
predcat  &pm} ;  d,  d',  inner  inr- 
facQ  of  ths  Tcntriale ;  1,  lb> 
altacliiueat  of  the  eitremiUcs  of 
tlis  HgmetiU  la  the  inner  mil  of 
Ibe  uiery  ;  %  the  middle  of  Ibe 
nttaobed  liorder  of  tlie  M^pneoti ; 
3,  tba  miJdla  of  the  free  bordii 
marked  in  IvD  of  the  ■^mentt ; 
upou  the  middle  Mgrnent  eapedallj 
tbu  dirocUan  of  the  biuidsef  filna 
Bli'^ngtlicniug  tliG  lalvc,  u  rcpie- 
boeW  by  Ptlligipa-,  ii  »huirn. 

B,  i>arttuQ  of  Uie  aorta  ami  viil 
of  the  left  VHDtriala  with  one  ealin 
fiegtoenl  and  two  half  segiueata  ot 
tbe  BODiituunr  voire,  and  tbe  Kgbl 
gr  anterior  scgmeat  of  tbe  tnilnkl 
ynWe ;  a,  half  tlio  right  anterior 
Binua  of  Vala&lvn  and  KgnHnl 
(marked  b  in  I!,  fig.  231);  h, 
tba  same  of  the  left  lide  ;  t,  the 
posterior  linaB  af  VaUaIra  and 
Begmcul  ODlire;  ia  a,  and  h,  the 
aperturua  of  the  coronarf  arterie* 
are  seen  \  d,  c^,  the  inner  anrAkOe 
of  tba  wall  of  tbe  ventricle  to  the 
right  of  Ibo  uurieulo-vtntrioalar 
oiifioei  1,  li  the  attucbmenti  of 
theeitremitieiof  tboaegmenta;  2, 
the  middle  of  tliQ  attached  borduii 
9.  tbe  Jniddle  of  the  free  bolder 
n-iUi  tbe  corpaa  Araotu  abovn  in 
Ibe  middlo  eet-mcut ;  c,  t",  the 
baaa  of  tba  rigbt  or  nrilerior  bcJ' 
msnt  of  tbe  mitml  valre ;  /,  iu 
apei ;  between  t,  and  ^,  and  /, 

tba  attachment  of  iJio  branched  chordie  lendinesa  to  the  margin  and  outer  Bur&oe  of  tht 
Talve  segmeuti  g,  the  poeteriiir  princiinl  muacului  papQlsHs  ;  A,  the  anterior  puinciial 
mniculua  papillaas  :  the  cut  cbordic  tcDdioeie  are  thoee  ivfaieh  belaog  to  the  left  or  pos. 
terigr  acgmeut  nncl  the  Huiall  »r  iatcrmcdiatc  aegmcals. 

During  tho  contraction  of  the  ventricleB,  the  Kgrnonta  of  the  tkIw*  an 
applied  to  the  oponinga  leading  from  the  auricles,  ais J  prevent  t!ie  blood  from 
-^i^iing  back  into  tlioBe  cavities.      Being  retained  by  the  chordae  teudincK, 
IS  expondi'd  flaps  of  the  valve  resist  the  pressure  of  tho  Mood,  which 


THE  VALTEa 

would  otliervFiHQ  force  tliom  back  tlirough  the  auriculm-  orifice ;  the  papUlaij 
mosdes,  BhorteniDg  as  tho  cavity  of  the  vQDtricle  itself  is  contracted,  during 
ite  BfBtole,  are  supposed  thus  to  prevent  the  valves  from  yielding  too  much 
towards  tha  auricle,  whicli  might  have  been  the  case  had  tlie  chordie  ten- 
dinem  been  longer,  or  fixed  directly  into  tlio  wall  of  the  ventricle.  Tlie 
middle  part  of  each  Eogment  is  thicker  thou  the  rest,  nhilst  the  maiginal 
pnrt  is  Uiinnor,  more  trauapareut,  and  jagged  nt  tho  edges.  In  the  angles 
between  each  pair  of  the  principal  eegnienta  of  the  auriculo-ventrioHlnr  valves 
there  may  be  found,  but  not  constautlf,  ns  many  aiiiall  intermediate  lobes. 
T!ie  muBculi  papillarca  are  arranged  in  groups  as  many  as  tlicre  are  seg- 
ments of  tlie  valve,  and  the  cliordis  tendineoa  from  each  are  distributed 
to  the  adjacent  sides  of  two  different  valves,  so  aa  to  draw  their  margins 
together. 

According  to  Kiirschner  (Wagner's  Haodn-yrlerbuch,  art  "  FTeratlillUgkeit "),  throe 
kinda  ot  coriis  bciongtoeachaeement :  n,the  Grst  set,  generally  two  lo  four  in  number 
and  proceeding  from  tno  dlQcranl  sou  ef  papillic,  or  from  one  of  these  and  the 
rtftil  of  the  TonLricIc,  run  lo  the  base  or  atlaclicd  margin  of  the  scgmcat,  and  are 
there  connected  also  with  Ihc  tendinous  ring  round  the  aurLculo-ventrienUr  opening ; 
h,  ttie  Becund  set,  more  numerous,  and  smaller  than  the  first,  proceed  also  from  two 
adjnccal  pii[ill1ary  muscular  gTuu)i)>,  and  arc  attached  lo  llic  back  or  voulricnlar  surface 
of  cavh  segment  at  inteirala  along  two  ot  more  lines  eilcnding  from  the  points  of 
attm-hincut  ot  the  tendons  of  tho  llrHt  order  at  the  base  of  the  \olve  lo  near  ila  free 
e:ttremity ;  c,  Iho  third  ect,  which  arc  BtiU  more  numerous  and  much  finer,  Iranr^h 
off  from  the  preceding  onci,  and  arc  attached  to  Ihc  laiA  and  cdgca  of  the  thinner 
marginal  portions  of  tha  valves.  A  few  muscular  fihrcs  prolonged  from  the 
neighbouring  walla  ponetralc  into  the  sogmenls  of  the  aoricalo-Tenlricnlar 
valvec 


Fig.  231. 


Pig.  331.— Tns  Sexiliiiir  Tilvh  or 
THE  AonIA  AKO  PeuioBisT  Arubt, 
SRKN   FtlOU   TBKia  lllSIiL  SlBE. 

A,  traoBYcrae  acctioa  of  the  pulmonary 
artery  immetliately  above  tlie  nttacb- 
mdut  of  Uic  lemilunar  valvei :  a,  the 
anterior  ti-ginent ;  b,  the  left,  and  e,  the 
right  posterior  negiuents :  ia  each  the 
siaus  of  Yiilnalra  ia  icen,  anil  between 
Ihem  the  attachment  of  the  ends  of  the 
vaUe-eegmcDts  to  the  inacr  wall  of  the 
artery. 

S,  a  Fimilar  KCliiia  of  the  aorta, 
tkowiDg  the  semilunar  valves  from  their 
iliatal  side  :  a,  the  left,  t,  the  right 
aolerior  acgmeata,  with  the  Binusn  of 
Valaslva,  from  which  the  cutrEBiionding 
coronary  arteries  on  aeeu  to  Inkc  their 
origin;  e,  the  poaMtlor  acgmrat ;  d, 
tho  right,  or  pciterior ;  t,  the  left,  ec 
anterior  coronary  arleries. 


Theioniiiimacor  si/finuid  valvef, 
placticl  at  the  mouths  of  tlie  aorta 

and  pulmonary  artory,  consist  of  throe  semiclroular  folds,  each  of  whicIi  is 
attached  by  its  convex  border  to  the  sido  of  the  artery  at  tho  plaoe  where 
it  joins  ivitli  the  ventricle,  whilst  its  other  border,  nearly  straight,  is  free. 
Mid.  projects  into  the  interior  of  tlio  vesseL     Tliey  are  compoaoU  of  dupli- 
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oaturefl  of  tho  endocardiiim,  and  of  encloHod  fibrous  Btractore,  which  ruiea 
iu  tliicknesa  at  di&«reut  parts.  A  leadinous  baud  strengthens  tho  free 
margiu  of  the  valve,  and  is  attached  at  tlio  middle  of  that  margiii  to  a  alight 
fibro-cartilagiiioiis  thiekeniDg,  the  nodnlus  or  oorpua  Arantii.  Othci  tax- 
dinouB  fibrea,  spreading  out  from  the  attached  border  of  tho  Talre,  nio 
into  tbo  valve  and  tonarda  the  nodule,  occupfing  its  whole  extent,  except 
two  narrow  lunatcd  portions,  one  on  each  side,  adjoining  tbe  free  margin  of 
tlie  valve.  These  parts,  wliich  ore  named  lunula:,  are  therefore  tliinner  thoit 
tho  root.  There  is  also  a  atrongthening  fihrous  oord  BUtrouoditig  tbe 
attached  bonier  of  each  valve.  (For  further  information  regarding  the 
striicturo  of  tho  valves,  consult  FetligreM',  in  Trans.  Boj.  Soc  Edin. 
1864.) 

During  the  contraction  of  the  ventricle  the  valves  Ue  agunst  tlie  sidM  of 
tho  artery,  and  allow  the  blood  to  flow  freely  post  them  ;  but  daring  tbe 
ventricular  diastole,  when  tlio  column  of  Huid  in  the  artery  is  partially 
thrown  back  by  tho  elasticity  of  the  coats  of  that  vessel,  the  eigmoid  Talvn 
ore  distended  by  tlio  regurgitating  blood,  and  completely  cloae  the  artensl 
oriBco.  When  the  valvca  ore  thus  closed,  the  wliolo  free  border  ttad  tbe 
thin  lunatcd  parts  ore  closely  applied  to  each  other,  and  ore  held  together 
as  well  as  exempted  from  strain  by  the  opposite  and  e<jual  pressure  of  tlie 
blood  on  either  side,  ao  that  the  greater  tlie  presaure  tlie  more  accuriU 
must  be  the  closure.  Tlie  force  of  the  reflux  U  suataincd  by  the  Btouler 
and  more  tendinous  part  of  tho  valve.  (Retrius,  in  Mullbr's  Arohi*'.,  16< 
p.  U.) 

Opposite  the  pouches  formed  by  the  sigmoid  valves,  the  commencing 
aorta  and  pulmonary  artery  present  dilatations  or  recesses  in  their  woUt, 
called  sitJusca  of  ValsaJva,  ivliich  give  to  the  transverse  section  of  tho  vessel 
B  trilobate  form,  and  an  one  of  these  ia  placed  behind  each  segment  of  the 
valve,  it  thus  forma  along  with  it  a  oup-shapod  cavity. 

^FECIAL  DEBCRiFTioN. — Tlio  detailed  anatomy  of  tbe  four  cavities  of  the 
heart  may  be   conveniently  considered  in   the   order  of  the  course  of  the 
blood  iu  its  double  circulation  through  them  from  tho  renic  cavte  to 
Aorta, 

1.  The  RIGHT  AuiuoLB  forms  the  right  anterior  and  lower  part  of 
base  of  the  heart,  and  is  iu  contact  below  with  the  pericardium  where  it 
liea  upon  the  diaphr^jm :  it  receives  blood  in  two  large  stroBms,  from 
the  Buperior  and  the  inferior  vena  cava,  beaidea  the  smaller  quantity  from 
the  coronary  vein.  At  its  fore  port  its  auricular  ajipendnge  projects  for- 
wards and  to  the  left,  in  front  of  tho  aorta,  as  far  as  tho  pulmonary  artery. 
Tliia  part  is  triangular  in  form,  compressed  and  slightly  dentated  at  iU 
border,  and  has  more  strongly  muscular  walls  than  the  biqub  vonoaus. 
Tlie  auricular  appendage  and  anterior  wall  of  tho  sinus  veiioeus  ara 
closely  ridged  in  a  vertical  direction  with  muscuh  pectinati  ;  tho  remainini; 
parts  of  the  walla  are  comparatively  smooth  Tho  superior  vena  cava  is 
directed  downwards  and  forwards  into  the  upper  part  of  tjie  auriole,  while 
tho  inferior  vena  cava  terminates  in  the  lower  and  back  part  by  a  considet- 
ably  larger  opening,  which  is  directed  upwards  and  inwiirda.  In  the  floor 
of  tho  auricle,  in  front  of  the  inferior  vena  cava,  is  tho  auriaulo-Ten- 
triculor  opening,  leading  into  the  right  ventricle  ;  it  is  oval  in  form,  And 
about  ail  inch  and  a  quarter  in  diameLer,  admitting  three  fingers  easily. 
The  other  foramina  opening  into  the  right  auricle  are,  the  orifice  of  the  Isi^ 
[Coronary  vein   of  the   heart,  situated   between   the  opening  of  tho   tnferiol 

aa  cava  and  the  auriculo-vcutricular  opening,  and  a  number  of  sniall 
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foramina  Thehuii,  Bomo  of  which  are  receasea  closed  al  the  bottom,  whilst 
others  are  tho  mouthB  of  minute  veins  (venw  mmimto  cordis). 

Tha  left  and  posterior  side  of  the  auricle  ia  formed  by  tho  «/»(««  o«i-i«i- 


Kg.    232.— ToB    Eioirt  Fig.  232. 

TWCLK     OPKSEB    *KD   * 

viKi  OF  TliKia  Rioni 
inn  Akteiiiob  Walls 

KBItaVED  so  AS  TO  SHOW 

THBiH  tiinaioB.    4 

1,   tte    Bnpen'or   vona 

CBia;  2,  tbe  inferior  icna 

cara  at  (he  plnce  whero  il 

poEEH  throaeh   tha   <lia- 

pbisgni,    and    bolov   the 

hii[ialiil    Tcins ;      ^,     tbo 

hepatic nina  cnl short;  3, 

plaofd  Dpsa  the  lulicrcle 

of  L«w«r  wilhin  tho  cniUy 

of  tho  right  anride  ;  3', 

pliueil  ia  Ibe  fiHsa  oTalia, 

bslDW  which  is  the  Eosta- 

chiun  thIto;  3",  in  plnceil 

iloKi  to  the  npcttim  ut 

tha   great  raroniirj   tain 

and  the  Talve  of  Thebc- 

sius;    +,   ■*,   placed  in 

tho     aariculo-ventriculBr 

groove,  where  a  niirrow 

portiaa   of   the  adjsi^cat 

walls  of   the  auricle  and 

TODtiicla  has    been   pre' 

wrred  ;  4,  4.  the  catitj 

of  the  right  Teatrifle  oa 

the  right  side  of  the  Eop- 

torn,  the  upper  fignre  ii 

imiacdiBlel]'     betow     the 

semilunar    imtres  ;      4', 

large  right  folnmoa  car- 

Dcn  ;    G,  tho  anterior,  6', 

tho  poaterior,  and  £",  the  left  or  aeptal  acgmciit  of  tbe  tiicntpid  vnlve  ;  fl,  plawd  in  tha 

iDterior  cf  the  paliDOonr;   artery,    a   part   of   tho  aoterior   wall  of  that  TesBtl  ha'iog 

treea  removed,  and  a  iiarrow  portioD  of  it  preecTTed  at  it^  commencement  nborc  the  semi- 

luDBT  TnlTca  are  attached.     The  Talrei  are  repre«Dl«d  aa  in  a  half.closed   position  ;  two 

of  the  segments  are  seen  fare'shortoDed.  the  third  eideways ;  T,  cunotiity  of  the  aorlia 

arch  clone  to  the  cord  of  the  du^'laa  arLeriueus ;  B,  .ascending  pArt  or  siuoi  of  the  arch 

coveted   at   ita   commencement   li;  the   auricular   uppondii   and  pnlmooary  artery  ;  9, 

placed  between  the  innamicate  sod  left  carotid  arteries  ;  10,  appendix  of  tha  left  auricle  ; 

11,  III  tba  oalaide  of  the  left  ventriclt^  iba  lover  Irgare  near  the  apei. 


Xorum,  a  partition  which  separates  it  from  the  loft  anricle.  At  the  lower 
part  of  this  septum,  and  just  above  the  orifice  of  tlie  inferior  vena  cava, 
is  wtnated  an  oval  depresaion  named  fornix  or  fovia  ovalit,  which  is  tha 
vestige  of  the  foramen  ovale  of  tlio  fcetal  heart  {■nesiigktm  foraminis  ovalU), 
nod  indicates  the  original  place  of  communication,  between  the  two  auricles. 
It  ia  bounded  above  and  at  the  sides  by  a  prominent  border,  wldch  is 
deficient  below,  tlio  aimufiu  ora'is  or  isthmus  Viewttnii.  Contiiiuoua 
with  the  anterior  inferior  extremity  of  tho  annulus  ovalia  is  a  creecontic 
fold  of  endocardium,  tho  Euitachian  vattt,  spiingiDg  from   the  anterior 
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marg"!  of  the  inferior  vena  cava.     This  ralvo,  wliich  in  the  feetos  is  pro^ 

portionally  Urge,  and  aorrea,  in  conjunction  with  the  cumnliis  ovalia,  to 
direct  tho  blood  from  tho  inferior  vena  cava  through  the  foramen  orale,  i«  in 
the  adult  comparatively  '""^■11,  and  very  variably  developed,  being  often  cribri- 
form  or  pcTforatcd  by  numerona  foramin.i,  and  flomotimes  redoced  to  a  few 
slander  filamentSj  or  oven  altogether  wanting.  Tho  mouth  of  the  coronary 
vein  is  likewise  protected  by  a.  semicircnlar  valve,  which  ia  Eometimcs 
double,  and  which,  though  previously  ligiired  by  EuHtacluus,  ia  often  named 
the  valve  of  Thtbc*iu».  Tlie  coronary  vein  ia  considerably  dilated  before  it 
enters  the  auricle,  and  this  dilated  portion,  which  haa  muficular  pariet«a, 
ia  commonly  termod  the  "coronary  ainuH."  At  the  junction  of  the 
coronary  veiu  with  this  dilated  portion,  there  is  a  valve  conaisting  of 
one  or  two  sogmoiitg.  Other  small  voina  likewise  enter  the  coronai; 
ainus,   each  of  them  protected  by  a  valve. 

Ttie  superior  and  infurior  venia  cavra  being  both  directed  aomeirliat 
towards  the  loft  side  at  their  termination!),  the  wall  of  tho  auriclo  pre- 
sents internally  a  convexity  between  them,  which  has  received  the  some- 
wluit  misleading  name  of  tiAcrdi:  of  LoKer,  In  the  human  subject  this 
elevation  ia  slight,  but  in  certain  quadrupeds  it  ia  more  strongly  marked. 

Running  npwarila  from  the  foeea  ovalia,  under  cover  of  the  ftnnulDa,  there  some- 
timca  ciista  a  enrnli  slH,  wliicU  leads  bcnenlli  the  annulua  into  the  icfl  anricle^ 
ronning  Ihas  an  dIjIIiiiic  and  valviMl  aperture  Uclirccn  the  tno  cavitlce.  More  ntivly 
the  foramen  ovale  of  the  futua  rcmnms  so  pulont  after  bjrtti  as  In  iotcrfore  with  iht 
proper  coarse  of  the  circiilaUan,  and  producn  llic  pathotngical  conditioii  known  m 
cjBQOBia— by  tUo  miiture  of  some  dark  or  venous  biooci  with  the  bright  red  or 
arterial  lilooil  of  the  left  auricle. 

2.  The  nicDT  or  a^^tekiok  ventricle  extends  from  tlie  right  Auricle 
towards  tho  njHjx,  and  from  the  upper  and  anterior  port  of  its  base  aends 
upwards,  in  front  and  to  tho  left  of  tho  auriculo- ventricular  opening,  k 
smooth  conical  prolongation, free  from  columns  camere,and  named  infiiiuli- 
(idum  or  coniu  aiifrioiua  :  from  the  extremity  of  thia  prolongation  of  the 
ventricular  cavity  the  pulmonary  artery  arisoa,  Tho  Boporficial  wall  of  tbia 
ventricle,  which  is  much  thicker  than  that  of  the  auriclo,  but  thian&r  ttun 
that  of  the  left  ventricle,  ia  formed  by  tho  part  of  tho  heart  Bitnat«d  to 
tho  right  of  tho  anterior  longitudinal  groove,  viz.,  the  right  border,  the 
larger  jtart  of  tho  anterior  surface,  and  a  part  of  the  posterior.  The  internal 
or  left  wall  is  formed  by  the  septum  ventrictiloriim,  and  is  convcs,  bulging 
to  the  right  into  tho  ventricle,  so  that  a  tranavorse  section  of  tho  oavity 
presents  a  croscentic  figure. 

The  valrc  guarding  tho  right  oimonlo- ventricular  opening  ia  named  the 
tricuapid  valve,  from  tho  number  of  its  aegroonta.  One  of  tho  begments, 
tho  smallest,  is  placed  towards  the  left  and  rests  upon  the  septum  of  the 
ventricles  ;  the  other  two  are  placed  more  to  tho  right, — one  posteriorly 
against  tho  right  wall  of  the  cavity,  while  tho  otiier,  the  largest  of  all,  lying 
anteriorly,  ia  interposed  between  the  auricular  and  arterial  openings,  uul 
has  its  ventricular  surface  directed  forwards  and  upwards.  The  chordie 
tendine^  arise  chiefly  iram  the  musculi  papLllarca,  but  some  also  from  the 
walla  of  tho  ventricle  and  especially  from  tho  septum.  Those  arising  from 
one  papillary  muscle  or  group  of  muscles  run  np  in  tho  anguhir  interval 
between  two  aJjneont  segments  of  the  valve,  and,  diverging  from  each  other, 
are  attached  to  both  segments. 

The  semilunar  valves  h.t  Vaa  loot  of  the  pulmonary  artery  ai«  more 
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delicate  thftD  those  which  gaard  tliQ  aorta  ;  aad  the  sinusos  of  Valsalva  oro 
loBS  strongly  marked. 

3.  The  LETT  AUK1CLE  occupies  the  left  and  pOBterior  port  of  the  bnso  of 
tho  heart  When  distoaded,  the  atrium  presonta  from  behind,  where  it  ia 
best  soeD,  a  quftdrilatenU  appearancs,  Li  front  it  rceta  against  the  aorta 
and  puloionary  artery  ;  behind,  on  each  side,  it  reoeires  two  pulmonary 
veins,  those  from  the  left  lung  entering  very  close  together  ;  and  on  tbo 
right  it  u  ill  contact  with  the  other  auriclu.     The  attrienlae  appetidage  i» 


Fig.  233. —The  Lbpt  Apeiclb  Fig.  233. 

AID  VlirniCLB  OPEIrlD   AND 
A   PiitT  or  TIlEin  ANTEBIUa 

An>  Lurt  Walls  beuuvrd 

BO    AS    TO    SSOW    TBBIK  ll- 
TKBtOR.      4 

tbo  rolaxliiary  firter;   Lu 

beea  diviUcd  at  its  commcDCe- 

menl  so  u  la  sbow  the  BnTta  : 

till!  ojicning  into  Ibo  left  »en- 

triirlo  hiu  been  earned  a  aliort 

iUataD«c  into  ttio  lurta  betwmn 

two  of   the  Bogmeats  of   the 

semMunar   valYds ;    tlie    left 

pari  or  the  aDricl«  nitli    it? 

aplieudii   haa    boon   n^mored. 

Th«    right   auricle   has    been 

tbrovn   out  of  tiew.     I,   lbs 

tiro  tight  pnlmDnarj  reins  cat 

abort ;  their  opcaiags  are  aeen 

wilhio  the  auricln  ;  1',  plwed 
within  the  eavitj  of  the  auricle 

on  the  leli  side  of  the  aeptam 

and  oa  tlie  part  ahicb  forma 

the  tcmaina  of  the  inilre  of  the 
foramen  ovale,    of  whieb    tho 

croEetDtic  fold  is  Been  towards 
the  loft  hand  of  1' ;  2.  a  naTTOW 
portion  of  tbe  wall  oTtbeanrji^le 
nad  rentricle  preaerred  runnJ 
the  anricnlo-rentricular  otifiee  1 
3,  the  left  jiort,  3',  tbe  right 
part  towonls  Iho  BCptum  of  the 
cut  Eurlaee  of  the  wall  of  the 
venlrielc,  saea  to  boeome  vury 
■nnch  thinaor  towards  3',  at 
tho  npei ;  i,  a  amall  part  of 
tbe  aDtcrioT  vol!  of  tho  left 
Tenlriiile  which  b.is  been  pre- 
serred  with  the  prineiiial  an- 
terior eoluniDa  caroea  attached  to  it ;  5,  6,  tbe  large  posteriur  columnny  rnmeie  ;  S',  the 
left  Hide  ot  Lbe  aeplnm  within  tbo  cavity  of  th^  left  ventricle  ;  i\  t)ie  ri|:bt  or  aortic  ae^- 
ment,  nnj  6',  the  left  (<r  parielal  segment  of  tbe  mitral  lalre  ;  7,  placed  in  llie  iatcriur  of 
the  aorta  near  itn  commtn cement  and  above  tbe  three  aegmentsof  ila  aemilnnar  valve  wbiob 
are  hangiag  loosely  together;  7',  the  exterior  of  the  great  aortic  siniia  ;  S,  the  opper  part 
of  the  conuB  arterinsng  with  the  root  of  the  polmonarj'  artery  and  ita  aeinllnnar  v»lvea  l 
8',  tbe  aeparalecl  |>orlioa  of  tbo  pnlmomLry  artery  remaining  attached  to  the  aorUi  by  B, 
the  eonl  of  the  daclui  arteriuaaa  ;  10,  tbe  arteries  riaing  ftum  the  anmmit  of  tbo  aortic 
arcb. 


the  only  part  of  the  left  auricle  seen  Ptota  tlie  front :  it  extends  fonranla 
from  the  left  aide  of  the  atrium,  aad  curves  towards  tho  right  wle,  resting 
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on  the  pulmonaj?  tLTtery,     It  is  more  cuired  than  that  of  tlie  rigLt  anriiJe, 
and  its  roargms  are  more  deeply  indented. 

The  interior  of  the  appendix  preeeuts  musculi  pectinati  Bomewliat  siiiiilii 
to  those  in  the  right  side  of  the  heart,  but  the  walla  of  the  aintK  rauan 
are  altogothor  smooth,  and  ere  atso  thicker  than  those  of  the  right  BBlklli 
Posteriorly  are  the  opeaings  of  the  pulmonary  Teino,  usually  two  on  t»A 
side,  and  entirely  without  valres.  The  two  veins  of  either  or  both 
sometimes  unite  intx)  one  before  ontering  the  auricle,  whilst  in  other 
there  is  found  an  additional  opening,  moet  frequently  on  the  right  side.  Ii 
the  lower  and  fore  port  of  tlio  auricle  is  situated  the  left  auri-ciUo-ixnlrit^^ar 
orifice.  It  is  of  an  oval  forui,  and  is  rather  smaller  than  the  correspoDding 
opening  betwoea  the  right  anricle  and  ventricle.  On  the  acptum  betirea 
the  auricles,  a  slight  lunatod  mark  or  depresBioQ  may  be  observed,  which  ii 
the  veatigo  of  the  foramen  ovale,  as  it  appears  upon  the  left  side.  IV 
depression  is  limited  hy  a  slight  creacentic  ridge,  the  concavity  of  which  a 
turned  upwards,  and  which  ia  in  fact  the  now  adherent  border  of  a  mat- 
hranons  valve,  which  during  f<£tal  life  is  applied  to  the  left  side  of  tk 
then  open  foramen  ovale. 

i.  The  LEFT  or  postekiob  venteioiji  occupies  the  left  border  of  the  he*i\ 
but  only  about  a  third  of  its  extent  appears  on  tho  anterior  anrface  of  Ui 
organ,  tlie  rest  being  seen  heiiind.  It  is  longer  and  narrower  than  the  itgU 
ventricle,  forming  by  itself  tho  apex  of  the  heart,  as  tho  rij^ht  ventricle  diM 
not  reach  into  that  part.  The  cross  section  of  its  cavity  is  oval,  not  cmMOli^ 
tho  septum  on  this  side  being  concave.      Its  walla,  which,  excepting  tiwlb 

Fig.  231.  Pig.    234.— Cross    Skk-i  ri 

IBB  Vkntricci,**  riar  • 
TUB  Hbart  it  two-niM 
FuoK  tna  Avxx,  lookik  »■ 
10  IHl  Cayities.      I 

1,  r,  cut  soHkoe  of  Iha  nDtf 
the  riglit  vrntricte ;  2,  S*.  tk 
same  of  tbe  lefL  ;  3,  S',  iLs  ^ 
of  tbe  Kptnm  ;  t,  tbe  prisdfil 
colnmna  camea  of  tbe  rifhl  i«- 
tricle  00  its  right  tot^v;  t, 
Kline  of  Ibose  OQ  the  septsn  ^ 
tlic  (toiit ;  t",  aanie  of  i|mm  ■ 
the  posterior  wall  nmr  tb*  i^ 
turn  :  6,  the  priDrip»I  uiobt 
coluoma  CM-nsa  of  the  Wft  iw 
tricle  ;  fi',  the  Urgctt  cf  thai 
■itunled   poatcriorlj   ia   tht  U 

TtDtricle ;  6,  tht  deepest  part  of  tha  cavitj  of  the  right  iciitricle ;  7,  ibat  of  tbe  U 

vralricle  at  the  apsi  of  the  heart. 

apex,  are  three  times  as  thick  as  those  of  the  right  ventricle,  aro  thickMlri 
tho  part  whore  the  ventricle  is  widest,  about  one-fourth  of  ita  length  &«Blb 
base  ;  from  tliis  (loint  they  become  thinner  towards  the  auricolAr  op«UH 
but  they  are  still  thinner  towards  the  apex  which  is  the  weakest  part.  Ik 
lining  membrane,  which  is  continuous  with  that  of  the  left  auricle  umI  tk 
aorta,  is  usually  less  transparent  than  that  of  tho  right  ventriote, 
in  later  life.  In  the  interior  of  the  cavity  ore  noticed  column) 
nuscuLi  papillnres  with  chordai  tendineie,  and  two  orillcas  goarded  witk 
valves.  The  cohimnir  carnta  arc,  on  tho  whole,  wnaller  than  thcwe  of  |k 
right  ventiide,   but   are   more  numeroiu  and   more  densely  roticnlak^ 


Tire  LEFT  VENTRICLE. 

Their  intersections  Eire  very  numerous  noar  the  apex  of  the  cavity,  and  &Uo 
along  its  posterior  wall,  but  the  upper  part  of  the  nnterior  wall  anil  aeptum 
is  comparatively  aniooth.  The  muacwfi  papillures  are  collocted  into  two 
bundles,  which  nre  largor  th.-vn  those  of  tho  right  ventricle,  and  are  formed 
ono  from  the  anterior,  the  other  from  the  posterior  Burfac«  of  the  ventricle. 
Tho  two  orifices  of  thia  ventricle  are  situnted  very  close  together,  with  one 
of  the  wKmoiitfl  of  tho  aurioulo-voatricuhu*  valve  between  ;  tho  auriculo- 
ventricular  opening  being  placed  at  tho  left  and  posterior  part  of  the  base  of 
tho  ventricle,  behind  and  to  tho  left  of  that  which  leada  iuto  tho  norta. 

The  l/icuspid  or  milrul  valve,  which  guards  the  auriculo-vontriciilnr  open- 
ing, resembleg  ia  Btructure  the  tricuspid  votve  of  tho  right  ventricle,  but  it 
is  much  thicker  and  stronger  in  all  ita  partti,  and  conaiata  of  only  two 
pointed  divisions  or  segments,  continnoua  at  tlicir  attached  bases.  Tho 
larger  of  tho  two  Begmenta  Is  auapended  obliquely  to  the  right  and  in  front 
of  the  other,  between  tlie  auricular  and  the  aortic  orifices  ;  the  amaller  i.t 
situated  to  the  loft  and  posteriorly,  and  close  to  the  wall  of  the  ventricle, 
There  ia  usually  a  smaller  lobe  at  each  angle  of  junction  of  the  two  principal 
aegments,  more  apparent  than  those  of  tho  tricuspid  valve. 

One  portion  of  the  chordm  teiidinete  from  each  muaculua  papillaris  ia 
diatributod  to  half  of  ono  segment,  and  the  other  portion  to  the  neighbour- 
ing aide  of  the  other  segment,  so  that  when  the  muaculi  ^lapdlareg  contract, 
and  make  the  aegnionts  tense,  they  also  cause  their  margins  to  approach  each 
other.  The  chordfo  tendineie  ore  stronger  and  loss  numerous  than  in  the 
right  ventricle. 

Tho  arterial  or  aortic  orifice,  circular  in  form,  and  smaller  than  tho 
anricnlo-ventrioular,  is  placed  in  front  and  to  tho  right  of  that  opening, 
and  very  close  to  it,  being  separated  from  it  ouly  by  the  attachment  of 
the  anterior  aegment  of  the  mitral  valve.  Tho  aemiliiuHr  valves  which 
gnard  it  are  thicker  and  stronger  than  those  of  tlio  riglit  side  of  tho  heart, 
the  lunulio  are  more  atrougly  marked  off,  and  the  central  nodules,  or  rorjmni 
Araiilii,  are  larger.  The  sinuses  of  Valsalva  are  more  atrongly  marked  at 
the  mouth  of  the  aorta  than  at  the  commencement  of  the  pulmonary  artery, 
and  from  the  two  anterior  of  them  arise  the  riglit  and  left  coronary 
arteries  for  the  supply  of  blood  to  the  subntonoe  of  the  beaxt. 

PosITIOlt    OS    THE    PaBTS    07    THB    HeaBT  WITH    RBLAflOS  TO  THE  WaLL 

or  THE  Thorax. 

The  esact  position  of  tho  various  parts  of  the  heart  ia  important  in 
reference  to  auscultation.  This  subject  haa  of  late  been  carefully  invcHtigatid 
by  several  anatomists  ;  but  there  is  still  some  discordance  ia  thotr  state- 
meuts  on  aome  points,  caused  probably  by  the  difficulty  of  marking  with 
precision  the  situation  of  non -symmetrical  viscera  in  arLificially  opened 
bodies,  and  in  part  perhaps  by  differences  naturally  existing  among  indi- 
viduals. The  folloH-ing  fitalomciit  derived  from  Lusobta  is  in  general  accor- 
dance with  the  results  of  others,  with  tJw  eiceptiou,  as  remarked  by  Walshe, 
that  most  of  the  positinns  are  fixed  a  little  too  high.  Nearly  two-thirds  of 
the  Viulk  of  tho  heart  lie  to  tho  left  of  tho  middle  Ibie,  The  upper  eilgo 
of  the  auricles  corree]>ondB  with  a  line  extruding  acrcss  the  sternum  front 
tho  second  right  into  the  first  left  intercostal  space,  Tlio  auriculo-ventricular 
sidciut  corresponds  with  a  liuu  which  unites  the  sternal  end  of  the  fifth  right 
costal  cartdage  with  tho  second  loft  intercostal  space  beneath  tho  middle  of 
the  second  costal  cartilage.     The  rounded  margin  formed  by  the  wall  of  U>a 
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en  Ika  iwliBUM/  wriBf.  U  '»  Boce  evnsd  O^M  tfat  of  tfa«  ri^bt  juinde, 
sad  itt  """ig™^  ve  iBOta  deeplj  JM™**^ 

Tb  inteiar  of  Uie  ajipendiz  fH—to  mtaeoli  pectinAti  McnawIiAt  HmiUr 
(0  tkoM  IB  tha  ri^  ada  of  Qm  fcwrt,  bat  tba  w>De  of  tbe  siiiiia  tcdomu 

■!■  ■Itiii^ttii  ■ tti.  mad  an  «1k>  titiekerlhu  tbow  of  Um  ngU  Mttkil& 

PlwttrinHj  am  tba  opamiigi  of  tk«  pwhfiajy  miM,  naaallr  tvo  «o  Mch 
Mdi^iud  tmliteij  ■miihaKt  nivoi  Tba  two  TEtna  of  tatbv  or  botb  ndea 
•D^MtimM  VBile  iBlo  «■•  befor-  entenitg  the  anrida^  vUbt  in  oth«r  bmh 
tten  M  fbutd  an  Mlflitin«al  openiog,  mo«t  freqaeatlj  oa  the  rigjtt  aideb  In 
the  lower  uiJ  fore  put  of  the  auricle  is  sittuted  the  left  iiiiiimfii  iiwili  I'nitiw 
orifiee.  It  is  of  an  oral  form,  and  a  ralber  smaller  than  ths  oogTMpoaduy 
HiMih^,  between  the  li^it  aanda  and  T^rtridck,  On  the  septom  between 
lk«  "~^— .  a  il^^  tmaUd  uaik  or  AapmmM  may  be  obecrred,  whidi  k 
Um  iiMlinii  of  the  forantea  OTile,  aa  it  appeal*  upon  the  left  side,  Um 
dc^reWB  U  limited  hj  a  (light  creaoentic  ridge,  the  eonoiTitj  of  wkkh  il 
IniBed  upwards,  and  which  is  in  fact  the  now  adherent  border  of  k  mem- 
branooi  ralve,  whid  daring  foetal  life  a  applied  to  Ute  left  sde  of  the 
then  open  foramen  orale. 

4.  The  LEFT  or  FoeTKRtOB  Tcmicis  occnpiea  the  left  border  of  tlie  heart, 
but  only  abcmt  a  third  of  its  extent  appears  on  the  anterior  snriue  of  the 
organ,  the  reat  bcsng  seen  behind.  It  is  longer  and  uarrOH-er  than  the  ri^t 
ventricle  formii^  bf  itself  the  apex  of  the  heart,  as  the  ri^ht  ventricle  doea 
not  reach  into  that  part.  The  crcoi  section  of  its  cavity  is  oritl,  not  crescentic^ 
the  septum  on  this  side  being  coDcare.      Its  walls,  which,  excepting  near  ths 
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TSB     VsSTMCDl.aR      ntt     Of 

THR   Hautt    XT    tvo-miue 

FBOM   TQS  ApB^C,     LOOKUP   »■ 
TO    TBS   ClTirilS.        I 

1,  V,  cut  inr&oe  of  Ibe  wallof 
the  right  rentride ;  2,  2",  ilw 
Bame  of  the  left;  3,  S',  the  OUne 
of  thE  Kptam  ;  4.  the  priodpsl 
cotumna  caruML  of  the  ngb>  t«b- 
tricle  on  iU  right  l-tinler  ;  4', 
ucae  of  those  oa  the  leptBm  near 
the  ErDct ;  4",  some  of  Ihgse  on 
ths  poilerior  vail  near  the  se^ 
turn ;  6,  the  priscipal  anteriir 
eolamua  oniea  of  the  left  tco- 
tri<^le  ;  C.  the  largest  of  Ihiae 
Bitunleil    poeteriorlj    in    lh«   ItA 

tnitricle  ;  Bi  the  lieepeit  part  of  the  cayitj  of  the  right  ventricle ;  7,  (hat  of  the  left 

venlriflle  at  the  apex  of  (be  heart. 


apox,  nro  three  times  as  thick  as  those  of  the  right  ventricle,  aro  thickest  at 
the  part  whore  the  ventricle  is  widest,  about  one-fourth  of  its  length  from  the 
base  ;  from  this  point  they  become  thinner  towards  the  auricular  opening, 
but  they  are  still  thinner  towards  the  apex  which  is  the  weakest  part.  The 
lining  membrane,  wliich  ia  continuous  with  that  of  the  loft  auricle  and  the 
aorta,  is  usually  logs  trausparent  than  that  of  the  right  rentriole,  especially 
in  l«lor  life.  In  the  interior  of  the  cavity  are  noticed  Eolumnoo  carueic, 
ninscUli  pi^ilkres  with  chordie  tendiueie,  and  two  oriflcea  guardul  with 
■  '-  ■■  The  cahimna:  cnrnctr  are,  on  the  whole,  smaller  thou  those  of  the 
ntricle,   but   are    more   numerous  and   more  densely  roticolated. 
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Their  inienections  ore  nrj  numerotiB  near  the  apes  of  the  canity,  ftnd  also 

tJong  iU  posterior  wull,  but  the  upper  part  of  the  anterior  vali  aod  aaptum 
ia  comporativeljr  smooth.  The  ?niuculi  papiltarii  aro  collected  into  two 
bundlea,  which  are  hvrger  tUwi  those  of  tlae  right  vontricle,  and  are  fomieil 
one  from  tho  anterior,  the  other  from  the  posterior  Burfaco  of  tho  roiitricle. 
Tbo  two  oriliceti  of  this  ventricle  are  eitoatnJ  very  olose  together,  with  one 
of  the  ve^^enta  of  the  auriculo-vontriciilar  valvo  between  ;  tho  auriculo- 
ventricul.Tj  opuning  boing  placed  at  tho  left  and  posterior  part  of  tho  base  of 
tbo  vontricle,  behind  au<l  to  the  loft  of  that  which  leads  ioto  the  aorta. 

Tho  bieitxpid  or  milnU  valvo,  which  giiarJa  tho  auriculo- ventricular  open- 
ing, resomblos  in  stracturo  the  tricuspid  valvo  of  tbo  right  ventricle,  but  it 
is  much  tlucker  and  stronger  in  all  its  part.1,  and  consists  of  only  two 
pointed  divisions  or  Eogments,  continuoDS  at  their  attaclied  bases.  Tho 
larger  of  the  two  segments  ia  liiispended  obliquely  to  tho  right  aud  lo  front 
of  the  other,  between  the  auricular  and  the  aortic  oriQccs  :  the  smaller  is 
wtuated  to  the  loft  and  posteriorly,  and  close  to  the  wall  of  the  vontricle. 
There  ia  usually  a  smaller  lobe  at  each  niigle  of  junction  of  the  two  principftl 
segments,  more  apparent  than  those  of  the  tricuspid  valve. 

One  portion  of  tho  chorda:  tcndiuefo  from  each  musculus  papillaris  ia 
diitributcd  to  half  of  ono  acgmeut,  and  the  other  portion  to  the  nuigbL'oiir- 
ing  side  of  tho  other  segment,  ao  that  when  tbo  muaciili  papdiaros  contract, 
and  make  tho  segments  tense,  they  ahio  causo  their  utargins  to  approach  each 
other.  The  cliordie  tendinera  are  stronger  and  lou  numerous  thtm  in  tho 
right  ventricle. 

The  arterial  or  aortic  orifice,  circular  in  form,  anil  smalliT  than  tho 
auriculo- ventricular,  is  placed  in  front  and  to  the  right  of  that  opening, 
and  very  close  to  it,  being  separated  from  it  only  by  the  attachment  of 
the  anterior  segment  of  tbo  mitral  valve.  The  seraihmar  valves  which 
guard  it  are  thicker  and  stroogor  than  those  of  the  right  side  of  tbo  heart, 
tho  lunuljB  are  more  strongly  marked  off,  and  the  central  nodules,  or  forjioni 
Araiilii,  are  larger.  Tlie  sinuses  of  Valsalva  are  mora  strongly  marked  at 
tile  mouth  of  the  ooi-tn  than  at  the  commencement  of  the  pulmonary  artery, 
and  from  the  tvro  nntorior  of  thom  arise  tho  right  and  loft  corciu.iry 
arteries  for  the  supply  of  blood  to  the  aubatauce  of  the  heart. 

PosrcioM  OF  TKK  Pabtb  or  THB  Hbabt  with  Kbl4tion  to  thb  Wall 

OF  TOB  TaOEAX 

The  exact  position  of  the  various  ports  of  the  heart  is  importAnt  in 
reference  to  auscultation.  This  subject  has  of  late  been  carefully  inreHtigatcd 
by  several  anatomists  ;  but  there  ia  still  some  discorjouce  in  their  state- 
monta  on  some  points,  caused  probably  by  the  difficulty  of  marking  with 
precision  the  situation  of  non-s^rmmetrical  viscera  iu  artificially  opened 
bi-dics,  and  in  part  perhaps  by  differences  naturally  existing  among  indi- 
viduals. The  following  statement  derived  from  Luschka  is  in  general  accor- 
dance with  the  results  of  others,  with  tho  exception,  as  remarked  by  Walahe, 
that  mo&t  of  the  positions  aru  fixed  a  littlo  too  hi^h.  Nearly  two-tbirds  of 
tho  bulk  of  the  heart  lie  to  tho  left  of  tbo  miildjo  lino.  The  upper  edge 
of  tho  auricles  correeponds  with  a  line  extending  acrcaa  the  sternum  from 
the  second  right  into  the  first  left  intorcOHtal  space,  Tho  auriculo-vontricular 
sulcus  corresponds  with  a  line  which  uuites  the  sternal  end  of  the  fifth  right 
costal  cartilage  with  the  second  left  intercostal  space  beneath  tho  middle  of 
the  second  costal  cartilage.     Tho  rounded  margin  fonned  by  tho  wall  of  the 
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The  npei  of  the  halt  fa  dlMled  aboat  tlirce  snd  a-balf  inAw  Ia  tke  left  of  | 
midiUe  Doe,  and  ia  Um  Sfth  itdeceosUl  tpaee.    TIis  4p«x  of  ike  left  Bmiealar  i 
d*ge  U  in  Ike  lover  put  of  llie  Mcoiid  inlercoetal  spkoe  or  beWad  the  lUnl  i 
«MtiIi^  aboat  in  ioA  knd  k  qnartec  from  the  left  of  Ibe  (tennm. 

ITBBOirs  ASD  TtVacVlAX  STKUCTUU  Or  TUB  BHOt; 

The  heart  tfiKoata  chieSf  of  mtiacnlu'  timoa ;  bat  lmul«m  tiaa  md 
thin  BiMnbriiaes  investbg  its  surface  and  lining  its  eantatfo,    (liera 
into  the  formation  of  iti  wall,  ctitiieroiu  blcpod-vesMls,    rfi«orbenti^ 
DCTTftt,  toother  with  more  or  Un  &t  and  aome  areoUr  tissno. 

TffE  riBROcs  TiBJiTB  beloDgiug  to  the  heart,  beddes  «fa>t  eat«n  into  l^ 
Btmctnre  of  the  diS^nt  valves  and  the  choidse  t^ndines,  is  found 
pollf  sorroaDding  the  aariculo-rentricnlaT  and  grfat  arterial  ofiScM. 
we  ?iew  the  base  of  the  he&rt  so  placed  that  the  two  aoriculo-Testricnltf 
oriGcei,  which  are  aeparated  only  bf  the  upper  edge  of  th«  ■eptum  ventd- 
calomm  are  side  by  aide,  instead  of  the  ligbt  being  somewhat  in  frottt  cf 
tha  left,  aa  is  the  case  during  life,  the  aortic  opening  ia  aeeo  to  ooeotif  • 
posHioQ  between  and  in  front  of  them,  and  to  hav*  the  opening  of  d> 
pulmonarT'  artery  immediately  in  front  of  it.  The  wall  of  the  aortic  opMUi^ 
ia  firmly  blended  opposite  one  of  the  semilunar  ralros  with  the  forepart  rf 
the  right  margin  of  the  loft  auriculo-TCutricular  opening  ;  and  oppoaiie  &t 
angle  between  the  other  two  valres  it  is  in  dose  contact  with  the  margin  of 
the  right  anricalo- ventricular  opening.  In  the  angle  between  the  aortic  and 
two  auriculo-ventrioular  openings  there  is  found  a  amill  fibro-cArtilaginoni 
nias>(,  which  in  eome  large  aniinals,  as  the  ox  and  elephant,  is  replaced  hj  i 
piece  of  bone.  From  this  nodule  a  thick  process  extends  b«clnnrib 
between  the  two  a uriculo- ventricular  orifioes  beneath  the  septum  aurim- 
laram,  and  oUicrs  p^iss  forwards  forming  bands,  one  on  each  side  of  tk 
aortic  opening.  Thefie  proceesea  form  the  bases  of  what  have  been  elabo- 
rately described  l>j  authors  as  the  ^'jroiu  or  ttndinout  rings  of  the  anricnlo- 
Tentricular  opeuingB.  These  ringa,  and  othen  which  are  described  u 
bounding  the  arterud  orifices,  have  had  a  great  importance  imputed  to  them 
aa  being  the  tendons  of  origin  of  the  ventricnliLT  muscular  fibres,  a  risv 
wliicti,  however,  from  recent  invratigations  to  be  presently  noticed,  itppeHi 
to  be  incorrect.  The  rings  around  the  auriculo-Tentricular  oriGoea  coiuistaf 
only  n  smntl  quantity  of  Iooec,  white,  fibrous  tissue,  continuons  with  that 
which  ia  found  in  the  segments  of  the  valves,  strengthened  on  the  aiiW 
nest  the  spptiim  by  the  prooossos  from  tha  flbro-cnrtil.iginona  nodule.  Thr 
rings  of  the  arterinl  orifices  have  been  described  by  authom,  and  also  in  th« 
previitus  editions  of  this  work,  aa  each  formed  by  a  fibrous  band  or  aiMN, 
ono  edge  of  which  U  even,  nud  gives  attichment  to  tUa  muscular  fasdcoli 
of  the  ventricle,  whilst  the  other  ia  scalloped  into  three  deep  semilnnir 
notches,  and  ia  firmly  fixed  to  the  middle  cont  of  the  large  artery,  lliid 
scalloped  margin  is  simply  the  line  of  junction  of  the  ondocuxdium  with  tlw 
fottooned  lino  of  attachmont  of  the  somilunnr  valves  and  termination  of  iht 
artery,  strengthened  however  by  areol.tr  tissue.  The  fibres  of  the  miJdle 
coat  of  the  artery  also,  ojuKisito  the  sinuses  of  Valsalva,  are  not  artangri 
anutiUrly  as  in  other  p.irts  of  the  vessel,  but  diverge  from  between  the 
siiiuscB,  and  spread  upwards  and  laterally  on  the  walls  of  the  vesscd  ;  inil 
the  iittachraent  of  the  artery  to  the  ventricle  is  principally  etlectod  by 
fibrous  tissue  continuous  with  the  middle  coat  of  the  artery  and  with  U» 
fibrous  tisiuo  in  the  vnlrcs,  which  spreads  out  between  the  small  faaoicuh  of 
tli0  miisciilar  tubatauce,  R,nd  is  firmly  connected  with  it. 
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Thb  ituscvLiU  FIBRES  of  the  hoaxt  in  their  mode  of  itcUoa  belong  to  the 
iuvoluutaty  class,  but  are  of  a  deep  rod  colour,  nnd  possoBS  the  trnusversely 
striated  structure.  Tbey  are  smaller  than  the  orJiuary  Toltmtary  muscuUr 
fibres  ;  tboir  Btriiition  is  fruquoiitly  aa  distiuot  iu  n  lougitudinal  as  iu  a 
franaverso  direction  ;  and  not  only  ie  tlioro  au  eiceodiugly  intricuta  inter- 
laoumeut  of  both  fasciculi  and  fibres,  but  t!io  bttcr  appear  to  divide  and 
Tuiito  frequently  with  wch  other  bo  M  to  produce  a  finely  reticulated  atraotuco. 


Pig.  236. 


Pi(I.   236.— HiAKT  or  a  Todw) 

SdBJICT  DIESEOtlill         .ItTU 

BulUKa  ID  taut!  THE  SuFIS- 
nCUt  ttOSCDLAE  FlBBXI, 
aiE.\    drTEKIOBLT.        | 

This  6pm  is  planDGdifUrone 
iif  LuKibka's,  but  iu  ilctuU  U>to 
l«inclii(fly  taksn  frum  an  ori^nal 
tirciiamliun.  The  aurtn  rdiI  pul- 
mojuay  iMeriet  hara  Iced  cut 
Bbortcloutothnseiniluaarviiliei, 
la  as  to  ihow  tbs  anterior  Al>m 
dF  th«  suriules.  ii,  eupeiGcliil 
Ujcr  uf  Ibu  Gbraii  of  the  riglt 
vcntricia  ;  b,  that  of  liie  lift ; 
c,  c,  nutcHor  iDWrrcutriculu' 
IjroOTa  fruin  wbioli  the  Oumnnry 
Vflisels  haic  beea  rrmnviid,  sboir- 
ing  at  tho  upper  and  lower  part 
niMt  of  ths  Sbrei  pouiiig  arroea 
rioni  the  right  te  the  liift  veo- 
triclflf  bhilD  in  the  ruiJille  part 
aomB  dip  into  tho  uptuin ;  a', 
pnliDODai;  artery  ;  !/,  aorta  ;  d, 
light  auricle  \  d',  its  a[i]>eadix, 
buth  a  how  lug  chiefl)'  pcrjiCD- 
dieuUr  fibres ;  i,  ujipcr  |«rt  of 
the  left  auricle ;  between  r,  anilfr', 
thetraaiTerae  Gbroa  wbicli  U-blnJ 
the  aorta  pass  bcidsb  Iwth  nuticlt-a  ;  i.  appeodii  of  tla  lefl  aoride  ;  /,  inperiur  naa 
cara,  toand  nhicb,  near  the  nuriole,  circular  fibri.«  are  men  ;  ij,  •/',  lighl  and  left  pnl- 
moaary  veins  with  ciroalar  bands  of  fibres  sarrouadiBg  tbcm. 
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The  fibres  of  the  auricleB  are  not  continuous  with  those  of  the  Tcutrioloa, 

tho  two  acts  being  connected  together  only  by  the  intervention  of  tho  thin 
fibrous  rings  round  the  auriculo-vontricuhu'  orifices;  bo  that  wlieu  these 
riugs  am  destroyed  by  boiling  a  heart  for  some  houn,  tlio  auricles  -aia.-y  be 
easily  aepamted  from  the  Toutriclea. 

Fihren  of  the  huiiVm. — These  consist  of  a  superficial  stt,  common  to 
both  cavities,  and  of  deeper  fibres  proper  to  each,  1.  The  tvj>erj!r,uil  common 
or  iraiitvcrst  fibres  run  transversely  over  both  sinuses,  near  tho  baae,  and 
are  most  numerous  on  the  anterior  surface  :  some  of  tbom  past  iuto  the 
intor-auricuiar  Hoptum.  The  deeper  fibres,  which  are  proper  to  L-ooh  auricle, 
conaint  of  two  sets,  viz.  the  looped  and  the  annular  fibres.  2.  The  'nojied 
fibres  pnJB  over  the  auricle  and  Bcem  to  be  attached  by  both  eitronjitios  to 
the  corresponding  aiirioulo -ventricular  ringa.  3.  The  iimiular  fibres  eucircle 
the  aui'icular  appendages  from  end  to  end,  some  longitudinal  fibrils  running 
within  them.  These  unuular  fibres  also  uurround  the  entrances  of  tho  venra 
cava;  on  tho  right,  and  of  tho  coronary  vein  and  the  pulmonary  veins  on  the 
left  aide  of  the  heart, — tho  tnuiciilar  fibres  otteuding  for  souo  dijtlaucii 
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ttoui  the  auricle  upon  the  Teins,  especially  upoD  the  niperior  veon  c»v»  and 
the  pulmonary  veiiiB. 

Fibres  of  the  tentrida. — The  muscular  fibres  of  the  veutriclea  hare  » 
reiy  iatricitte  disposition,  which  haa  recoived  grcnl  attention  from  various 
auntomiata,  such  kh  Wolff,  Oerdy,  Beid,  Soarle,  and  most  recently  Pettigrsw, 
the  InBt  of  nliom  hns  dons  much  to  elucidate  the  Dature  of  the  &rrangeiuent 
ill  onimalB,  although  perhaps  the  vkolo  suhjcot  cannot  fet  bs  couddered  u 
fully  nnderfitood. 

Fig.  2C7.  --PofirFiiioa  nnf  of 

THE  SAME  PnEl'*ll_lTIO»  M 
IS  REfKESESTED  IN  TDZ  tit- 
CEHSSa  f  10 CHE.         I 

□,   poattiior  sarrara  of   tb< 

right  Teutricle  oilli    iU  eupn- 

ficlot  muaonlur  fibres  diSMcUd; 

A,  Ibo  BLmoot  the  left  vintridt ; 

(,     puslerior      intei-reotrinbr 

^  giMO«e,  from  utich  UieeoTODUT 

YBuela  hii'e  been  remurcd;  i, 

I         right    luricle ;      e,     the   Idl^ 

'  eliowing  Boma  tnuisTpne  Sl>n> 

cammoa   to   botli  aorirle^  ud 

soma  belonging  to  eAch  one;  /, 

sni<(.'iior  Tenn  cava  ;    3,  j/,  pal- 

inooaiy   veins     cut    tliort ;    i^ 

BinUB    of    tfac     great    eonntij 

vein  covered  bjr  niD>eDlarfilin>i 

h',  posterior  coroaaiy  vela  j<Mn- 

iag  Ibo  priacipal  one :  i,  iafasiw 

vean  cava  ;  i,  Eaalai;hiMi  viln 

.  M  seen  trwn  bebitid. 


It  is  chiefly  the  reticu- 
lated structure  or  coatiiiuU 
union  of  the  greater  p«rt 
of  the  muscular  Qbrea  with 
each  other  -which  rcndw* 
difficult  the  iuvestigation 
la  order  to  unravel  them 
boil  the  slightly     distended 


-^^agjn 


of  tho  courso  and  diapoEition  of  these  fibres. 

nith  any   degree  of   succega,     it    is    bcEt  to 

heart  for  five  or  six  hourB,  ao  as  to  destroy  tho  connectiva  tissue,  and  then 

carefully  to  dissect  tho  heart  in  part  by  cutting  oud  in  put  by  teuing 

Mundcr  the  fibres  with  blutit  instnmieDtB. 

AccorJirg  to  FcfllETcn's  obicrvntioiiB,  mndo  principally  tipon  the  hearts  of  ruaii. 
tiDtiDg  animals,  m  many  aa  seven  laycra  of  fibres  may  bo  dlatiuguisbcd  iu  the  mdU  of 
bntb  vinlriclea;*  three  of  these  bcine  eilcrnnl,  three  inlemal,  and  one  situated  jnle- 
mediately  between  llicin :  but  it  may  bo  rennirked  tlial,  aliiiough  Eome  of  that 
lajcra,  such  as  tUc  cilcrnal,  may  bo  readily  eeparaled  from  the  next,  others  of  Uko 
run  to  much  into  llioec  wilh  wliioh  iher  arc  in  contact,  that  we  must  regiard  thedi» 
linction  of  lajers  aa  applying  more  Btriclly  to  the  diffsrcncc  of  the  direction  of  lU 
majority  of  the  fibres  at  diflercnt  depth;,  than  to  a  reni  and  coDEtiuit  EcpaiatJMi  et 
delermiiiate  hiyeis,  in  each  of  nhich  the  fibres  arc  alike  ia  direction.  At  the  laBM 
time,  for  the  convenience  of  ilcscription,  it  nay  be  "ell  to  recognise  prti-rininmlw  ^ 
ftaren  hiycra  of  rciiigrew. 

One   of  Ibe  most  important  facta  irhich   has  been  eUahlkhcd  by    PetUgit*') 

*  WolSoonctweilVa^.&iaoi'twVjtTB-nii^beioakle'oot. 
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reaoardiei,  U  tlial  of  the  coalinuity  of  the  fibres  of  cerUia  external  Injeri  wUh  IhoM 
of  coiTCBponding  internal  layarg.  Thla  contiauU;  tikes  place  at  tho  buM  of  the  hcHit 
rouad  Ibe  aurkula-venlriculiLr  oriGces  hdJ  upoo  the  upturn,  and  at  tbe  apex  of  the 
left  rentriclo  in  that  peculiar  spiral  conceatration  of  the  fibres  knoim  to  preTiooi 
obHTTcn  H  the  Tortei  or  whorl,  Thu«  tbc  fibres  of  tic  Grit  or  eilemal  Uyet  ars 
eontinuDiia  with  Ihoso  of  the  deepest  or  innermoBt,  ia  patL  by  folding  over  the  margJit 
of  the  anriculD-vcDlrifular  orifice,  and  in  part  by  peoctration  through  the  apex.  Ia 
the  Sams  manner  the  flbrea  of  a  seeond  or  deeper  eitemal  layer  are  coBlinuiraa  with 
those  of  a  layer  named  the  sixth  by  Pettigrax.  and  the  Cbrci  of  the  third  external 
layer  with  Ibaee  of  the  fifth  -,  while  the  filiruE  of  the  rolildlc  or  fourth  layer  of  Petti- 
grew  may  be  conaidered  to  rclum  upon  otliora  of  the  same  eet.  In  this  nymner  the 
first  and  aereath  layers  eaelosc  all  the  othcra.  the  second  and  sixth  enclose  those 
within  theiD,  and  the  third  and  fifth  enrloae  the  fourth. 

The  fibres  of  the  ventriclcB,  therefore,  do  not  take  their  origin,  as  was  in  general 
previously  held,  front  the  fibroiu  ringa  Eurrounding  the  aurUulo-vciiUicuhu'  orificci 
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Pig.    238.— VtBW   OF   *   PiBTUL    DlSSKO- 
IIOH     nv     THK     LlTXIU     OF     FiaUBS     OF 

IHE  ViXTBiacis  iR  i  Sdiev's  Ukabi 

i«  PBoKt  (afler  the  tnanaer  of  Fet- 

ligrew).     1 

At  the  base  and  apex  the  pericardium 
and  DunaectiTe  tiuue  and  fat  alone  have 
been  remorcJ,  and  the  superhciat  layer 
of  iibrei  is  displuypd  on  these  partu  of 
Inlh  Tentrictes.  la  the  iotctreiiing 
Bpaee,  layer  afler  lajer  of  the  fibres  has 
been  remorcd  from  abora  downwardt, 
reachiug  to  a  greater  depth  on  the  left 
than  on  the  right  side.  a\  a',  ihe 
■aperficiol  layer  of  the  right  tcd- 
trisb ;  i',  £',  the  same  of  the  left 
TBolricle ;  2,  the  aeerini)  lajer  of  both 
rcatriclca  ;  3,  the  third  ;  i,  the  fourth  or 
Mntral,  with  fibres  nearly  trausrerae  ;  6 
and  6,  two  of  the  deeper  hiyen  coming 
next ;  and  T.  a  small  part  ef  the  fibre* 
of  the  d«ej>eBt  layer  on  the  froat  of  ths 
left  veatricle,  passing  into  one  of  the 
larger  papillary  inuacles,  and  derived 
from  tho  jMiaterior  superficial  fibres,  which 
baYO  entrred  the  wh'jrl  of  the  apex  ante- 
riorly ;  the  differoot  degrte  of  olli.iuity 
and  ether  chbnges  of  direction  of  the 
fibres  is  shown  in  these  soreral  lajars  ;  e,  c,  between  these  letters  and  Bumbera  is  the 
anterior  coronary  er  ioler' en  trie  alar  groove,  in  which  superiorly  the  greaWr  part  of  the 
Gbies  of  the  superfielal  layer  is  seen  to  cross  from  right  lu  left ;  in  the  remaining  part  of 
the  groove,  which  is  disEECted,  part  of  the  fibres  finm  both  ventricles  is  aeen  ta  tarn 
liaekwards  towards  tho  scptuui)  d,  the  pnluioaary  artery  cat  ahort;  e,  the  fint  prat  of 
the  aorta. 

and  the  roota  of  the  ^reat  arteries.  Tho  only  fibres  which  come  lu  coniact  with 
Ihoie  straciitres  are  the  fibres  of  the  superficial  hiyer,  where  they  dip  in  to  be  eon. 
linnona  wilh  Ihose  of  the  deepest  layer ;  and  even  these  for  the  most  part  exhibit,  on 
careful  dissection,  do  breach  of  continuity  of  muscular  fibres,  but  are  merely  bound 
down  by  white  tif«uc  penetrating  between  the  fasciculi ;  a  small  portion,  however,  of 
the  muicnlar  fibres  which  sorround  the  auriculo-Tentrieular  orifices  become  cnntiDuons 
with  the  segmenls  of  the  vulvea  and  with  chorda;  lendincm,  and  through  them  with 
the  muficuli  papillares,  the  fibres  of  which  belong  .■hiolly  to  the  innermost  layer. 

Some  fibres,  Mpeeially  those  belonging  to  the  superfidal  lajcra,  and  more  ojpocially 
upon  the  posterior  surface  of  the  hcorl,  pass  round  aud  enclose  both  venfricles ;  others, 
etpedally  in  front,  nay  he  considered  to  belong  to  one  veotricle  only.  Thus  the 
aoteriar  superficial  fibres  of  the  right  veulriclB  iu  descoailing  from  lUo  right  to  the 
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tcfl  of  tho  hcait,  piua  in  pari  ucrou  ihe  oHlcrior  longitudinil  groove,  coTcring  pariUlly 
the  coronary  rcsaols,  anil  in  psrL  dip  inla  (lie  groove  and  dbccdiI  obliquely  npoa  tht 
rigiil  sido  of  tiio  aeiiLum.  Tlic  snterior  fibres  of  Uie  left  Tcntride  are  derived  in  pari 
from  IboGO  nriaiai;  froin  the  roDl.a  of  the  great  Tc^elj,  ia  pari  from  tti<is«  ercnaing  the 
coronarj  gmnvo  from  the  rigtit.,  and  in  pnrt  tbcy  coom  oul  from  the  left  cnrfiice  of  ib< 
BOplum,  into  wliich  Ibpy  dip  in  fronl.  like  those  of  the  right  ventricle  r  tLoae  of  the 
aulerior  fibres  of  the  left  vcutritle  uliich  are  Dear  Ibc  apex  pus  spinklly  mand  thit 
port  to  enter  the  whorl  posteriorly,  while  (lie  posterior  set  of  *npcrEcial  fibres,  toming 
round  Ihe  nppx  wiLh  a  similur  spiral,  arrive  in  frcint  and  there  enlet  the  vortet 
These  fibres  IhuB  eorrled  into  the  inlerior  aseeud  apon  Ihe  posterior  aaJ  antciiot 
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Fig.  aSB,— View  or  tub  Fibui  of 

TB£   SnKEp's    HlABT,    KtSSSCTlD  IT 

TOE  iPHX  Tu  SHOW  Tn«  ■•VoBtix" 
IN   vnica  Tns  vibaes  sirTEa  Tin 

XteX    IB     TWO    BETS    UtOM    THB    Kl- 

TEluiAL  Lateb  (from  Pettigrewt. 

a,    a,   anterior  tibr«    eaterio;  llic 

npex  bf  the  left  ventricle  prwteriorlj 
at  f>;  e,  e,  posterior  Gbrea  (otetinj 
the  apen  anteriorly  nt  d. 


inlemsl   BnTfaees    of  tbe   left  nn- 

Irkle,    forming    the    almost    los^- 

•  tadinal    innermost  layer  of   fibitc, 

and  oontribnto  Id  form  the  eolnmnre  cnmefe  and  miisenll  papillores.     Their  dirwiioo, 

fts  tiipy  ascend  inlcrnnlly,  is  nearly  the  opposite  of  that  in  which  tUey  node  Ibtir 

deieunL  external  1y. 

The  ilireclion  of  the  fibres  in  tho  Buc«C8sivB  laycra  gradually  chnnges  aa  we  pmcecJ 
from  without  innnnla ;  for  eiuinplo  on  tlic  front  of  tlie  right  or  left  vcnlricle  it  it 
nl  first  very  oblique  from  right  to  left  of  (he  heart,  or  indued  in  gome  part*  almtai 
longilgdinnl  from  base  to  apci,'  it  tlieu  becomes  less  and  less  oblique,  until  tn  iIm 
middle  layer,  which  is  also  the  Ihiokcat.  it  is  tratisvcrso:  the  obliquity,  being  now 
resumed  and  grndunlly  increasing,  the  direction  is  changed  to  that  from  right  to  led 
of  the  heart  and  from  apex  lo  baaeupwords^  until  at  laat  in  the  inlerior  it  is  exlreaieljr 
oblique,  or  nearly  longitudinal. 
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Fig.    240,— DissECTios    o»    rai   To- 

TR10LES       or       TDE      SdKEP's      HUKT. 
VIF.nHD  FBOM  EKOIliB,    A  PART    or   TM 

PosTEUioR  Wall  bkioo  RRjtovtii  w 
sijiiir  A  DieaEcTiuii  or  Tiit  Finnuot 

THE     tiSPTL'M      AT      A      SUHLAa     PUTS 

(fiom  Tettigrew),      f 

a,  tho  EDijerGcial  hiyer  of  fibieaofllit 
right  ventriete  ;  b,  the  lame  of  the  left 
venlricie  at  the  hiuo  and  A)«i  ]<•- 
teriorly  ;  u',  the  fourth  or  middle  Uytr 
of  fibroB  of  tlic  right  reulticle  ci|>Mcd; 
f,  the  Moie  Injer  of  tbolefl  venlckie; 
c*,  the  same  of  the  septum.  shoiriDt  Ihr 
SbrcH  of  that  Inyer  eonliDutxI  fonvil 
fhim  tboie  of  lbs  loft  ventriole. 

It  la  only  the  three  outer  layers  and  part  of  (he  fourth  layer  whith  are  dUtributoJ 
round  both  vcutrlcles,  tho  three  intcrniil  layers  belong  solely  to  each  veDtricl& 

The  septum  coasiaU  of  three  sola  of  fibres,  vii;..  I,  those  belonging  to  the  riglii 
Tonlrielo ;  2,  those  belonging  to  tho  left ;  and  'i,  those  common  to  both  vcnlriclea. 

The  dilFereiico  of  thickness  of  tho  walls  of  tlie  right  luid  left  realriclei,  irhiult  ii  lo 

fbe  direction  it  li«i  lusplndiudl  ia  the  human  heart  than  in  that  of  Uie  «he«p. 
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remarkablo  to  Ihc  adult,  does  not  GiUt  at  an  early  period  In  Iba  fixtoB.  An  ciamiDa- 
liOD  of  Llie  fuGtal  bcirl,  therefore,  aboH's  a  mucli  greaXnt  Eimilarity  in  tbc  mode  of 
umngcmcDt  of  tbe  Ujera  of  fibres  In  the  nalk  of  the  two  Tcatriclea  than  m[gbl  Lo 
auppOBcd  from  tho  oiaraimilion  ot  the  adult. 

It  it  to  be  oliseired,  in  coni:1ustcia,  llial  PBltJgrew's  observationa  were  mado  almost 
exclualvel;  ujion  tbo  boorts  of  auimaU.  No  doubt  many  circumstances  are  ttoarlf 
similar  ia  tlio  liunian  heart,  but  it  is  atill  dciimblo  that  a  fullrr  examination  of  Ibe 
itruuluro  of  the  human  heart  ebuuld  lie  made,  and  more  ospocially  tlial  tliU  subject 
(bonld  lio  invealifated  in  connci^tioa  with  its  Jerelopment. 

(C.  F.  Wolff,  De  ordlno  fibmrum  Muai:ulariaoi  Cordis;  Act,  Acad.  Petropol.  1780 
— 17B2.  Qerdj,  Itei-U.  &c  dAnalomio,  I'aria,  1823.  J.  RoiJ,  Art.  " Heart,"  in 
Cyclop.  oF  Anal,  and  rhysiol.  Searlc,  Art,  "Fibres  of  tho  Heart,"  ia  tbo  aamn. 
3.  I'Bttigrew,  in  Philos.  Traas.  Uiij.) 

VeSSIXB  AND   KEarES. 

The  bioodrcBsels  and  oervea  of  the  heart  will  only  be  shorlly  noticed  in  iLia  placo, 
09  a  fuller  description  of  tbem  will  be  given  along  with  those  parts  of  the  vascular 
and  Bcrvuus  systems  from  which  they  respectively  take  their  origio. 

IVjjt^.— The  sabstaoce  of  the  heart  receiver  iU  blood  tbrough  lbs  two  roronarij 
aiitririt,  which  arise  rBapcetivfliy  from  the  tiro  anterior  aortic  sinuses  of  Vulsalva. 
The  coroiutri/  reins  termioato  in  the  right  auricle.  Besides  the  groat  cardiac  or 
coronary  lein.  nod  anolbcr  princi)ml  braoch,  Ibcco  arc  two  smulicr  orders  of  voini 
opening  separately  into  tho  right  auricle.  The  stoa.s  and  larger  divisions  of  tbcsa 
vessels  run  principally  in  the  great  transverse  and  longitudinal  groovci  of  the  heart ; 
from  these  grooves  and  other  parts  of  the  external  surface  the  smaller  branches 
penetrate  into  every  part  of  the  muFcutar  substance. 

A'ervea. — Tho  nerves  given  off  by  the  cardujc  ploiuses,  appear  rather  amall  in  cooi' 
psrisoD  with  the  bulk  of  the  heart;  they  aro  derived  partly  from  lbs  cerebro -spinal 
and  partly  from  the  sympathetic  system,  more  especially  from  the  p Don mugos trie  nerve, 
and  from  the  cervical  and  superior  dorsal  gnttglia  nf  tho  njmpaihetic  nerve.  Besides 
the  larger  ganglia  in  the  cardiac  ploxnses  at  tho  base  of  the  heart,  tho  nerves  present 
minute  gaaglia  at  dllTerent  points  along  their  course  in  its  substance,  which  have  been 
Gt'urod  and  described  by  Kemak.  Tho  nerves  course  obliquely  downwards  on  tho 
ventricles  of  the  heart,  decussating  with  the  superficial  fibres,  hetncen  which  and  the 
pericardium  aro  situated  their  main  branches  and  the  ganglbt  of  Kemak.  (^iiemak; 
Froriep's  Nolizcn,  1833,  p.  137;  and  Miillcr's  Archir.  ISIJ,  p.  liSS,  taf.  xii.) 

WEIOnr  AMD   DIIIESBIONS  OF  THB  HKAKT. 

The  size  and  weight  of  the  lieart,  the  thickaess  of  its  vails,  the  capacity  of  its 
several  cavities,  and  the  Hidtb  of  it^  great  oriGcos,  have  been  made  the  subject  of 
cxtunsive  observation,  more  especially  with  the  view  to  determine  some  ataadard 
dimeusions  with  which  to  compare  the  deviations  occnrring  in  disease. 

Si:t. — -It  was  stated  by  Laenocc,  as  the  result  of  his  experience,  that  tho  heart  In 
its  natural  condition  was  about  eqo.il  in  size  to  the  closed  band  of  the  individual. 
It  is  abciut  five  iuclios  1i:ing,  three  and  a  half  in  its  greatest  width,  and  tno  and  a 
half  in  its  extreme  thickncas  from  the  anterior  to  tho  posterior  sarfaco ;  but  linear 
measurements  of  a  flsccid  organ  like  the  heart  must  bo  subject  to  so  many  occidental 
variations  as  (o  render  them  of  little  value. 

H'tii/Irt, — The  avemge  weight  of  tho  heart  in  tho  adult  is  also  subject  to  conslder- 
utilc  varialioD,  ranging  between  rather  wide  UmilA,  which  depend  oa  tho  general 
weight  of  the  body  and  on  the  sex. 

Its  mean  weight  has  been  variously  stated  by  different  authors,  ds  from  7  ox.  up 
to  10 ex.;  hut  uceoriling  to  tables  published  by  I!eid,  ibc  average  weight  in  the 
adult  male  is  as  high  oa  11  or..,  and  in  the  female  as  0  oz. ;  while  according  to  Peacock 
the  average  of  tbo  male  is  i)^  oz.,  and  that  of  the  female  D  oi 

The  weight  of  the  heart  maintains  some  general  proportion  to  that  of  Ibe  body. 
According  to  Tiedcmann  this  is  about  1  to  IDO ;  by  Cleudinnhig  it  was  found  to  bo 
1  to  158  in  males,  and  1  to  HO  in  females ;  and  by  Iteid  to  be  1  to  lUfl  in  a  aeries  of 
thirty-soven  mates,  and  1  to  1711  in  twelve  females ;  but  in  the  healthy  males  dyin^ 
suddenly  the  ratio  was  as  1  to  1T3. 
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THK  EEAET. 


It  was  shoB-n  by  Clendinning  that  Ibe  heart  conlioucd  to  increnso  in  weight  np  to 
aa  iidv&accd  period  of  life,  but  nl  a,  cDrnparalivciy  tiloner  rale  eatucqaently  to  Ihs 
age  at  tncnlj-niaa  j'cars.  Subjoined  ia  a  Ixbulir  lUlamcat  of  some  of  Iha  arengo 
resulia  derived  from  Lho  abaorvatioiu  of  theaa  kuihora. 


CLxtnussma. 


KKID. 


FIAOOCK. 


Weight  in  OL 

Weight  to 

OK-  tad  dnduua. 

Ago  [□  yc-v?. 

Muloa.  FomftioB. 

Agslflfeon. 

Mnlcfl, 

Fota:j4u. 

Uolfl^        Fomalag. 

15  10  29 

-.     81  ...  8i 

latoSO     ■■ 

S  10 

...  6  13 

8     2|   —  8     1| 

30  —  50 

.-     H  ...  81 

20  —  30     ... 

10    4 

...  8     0 

9     0}    —   8  11^ 

50— eo 

.-  loi  ..  a 

30-40     ... 

10    S 

...  9    3 

0     7      ...  8  13J 

60  —  + 

.-  101  ■■■  B 

40  —  50     ... 

11    7 

..0    8 

8  11      ...   9     3 

fiO  — 60     ... 

11  10 

..  0  11 

9  12      ...  9     71 

60  —  70    ... 

IS    6 

-SB 

10   18J    ...  7     0 

70—+     ... 

12    6 

..9    6 

Entirely  in  necordnnco  with  these  obwrvntiona  upon  the  increiuG  of  Uie  heart'* 
weight  aceordlug  to  age,  it  hits  baen  found  by  ISJial  that  this  orgta  continues  to  enlaifc 
in  all  its  dimpuidona  as  life  advances,  vie.,  in  the  length,  brcftdtU,  nnd  thicknea 
of  ita  walla.  The  grtateal  increow  waa  detected  in  the  substance  of  the  left  ventricle 
and  the  ventricular  leptuiil.  (licid,  in  the  I.ood.  and  Ediu.  Monthly  Journal  of  M«d. 
Scicoee,  .April,  1S13  ;  T.  B.  Peacock,  in  the  same  joumni,  in  ISIS,  and  reprinted 
aepuralFly,  with  additional  observatlotu,  la  18S4;  Clendinning,  in  the  Mediv.  CMi. 
Tniasacl,,  ]838i  fiiEOt,  Mfm.  do  In  Sac  MCdio.  d'Obten-ation  de  Porta,  too.  L 
p.  382,     1836.) 

Capadltj  o/the  auHda  aiul  rentr{de».~To  determine  with  preciMon  the  aboolott 
and  relativo  cnpacitiea  nf  Ilia  four  caviliea  of  the  heart,  as  they  eiiat  daring  lifc^  ii 
inpossibie;  and  their  capacity  ia  so  much  influenced  by  their  difTcrent  alata  of 
diittnaioD,  and  aleo  by  the  diScrcat  degrees  of  coutractjoa  of  their  tnuacalat  walla  »t 
the  moment  of  death,  that  no  constant  numerical  rolalioa  in  this  mpecl  mh  bt 
looked  for  between  theni.  Ilenco  the  moat  opposite  atatenionts  premll,  espe«iaU} 
with  regard  to  the  aizo  of  the  ventrii:u1ar  cnvilies. 

The  auriclea  are  geocnlly  admitted  to  bo  ratlier  leas  eapacious  than,  the  Tentricloi. 
Tho  right  auiicls  ia  Ekiao  sud  to  be  Itrger  than  the  left,  in  the  proportion  of  S  t«  f 
(Crureilhicr.) 

The  eapadly  of  the  left  rcntrlcle  haa  been  stated  by  difTerenl  aulonutts  u 
variously  as  at  14  Bold  ouncea  and  4  oz. ;  it  probably  does  not  cjicccd  2  az. 

The  right  ventricle  is  asserted  by  some  to  be  larger  than  the  left ;  by  others  ( Lowet 
Sabatier,Andral)  the  two  ace  staled  to  have  an  equal  capacity;  Crnveilliier.juilgiDg  fhin 
the  eOcct  of  inject]  oua,  has  fonnd  the  left  to  be  the  larger  of  Ihc  two.  lathe  ordiutij 
modes  of  death,  the  right  ventricla  is  always  found  more  capauions  than  the  led, 
which  ia  probably  owing  to  ita  being  disteuded  with  blood,  in  consequence  of  Ibr 
ccBfation  of  the  circulalion  through  the  lunga  :  the  left  rentricio,  on  the  other  hand, 
ia  found  nearly  empty,  and  thus  bccouiea  more  fully  contracted.  There  are  rcisuu 
for  believing,  however,  that  during  life  scaceely  any  difference  of  capacitj  exUi 
between  the  two  cavitiea. 

SiK  of  Ihe  vcnlrimlar  open fn  17a.— The  right  luriculo-rentricular  openiog.  and  ilf 
orifice  of  the  pulmonary  artery,  are  both  found  to  be  aomewhat  larger  aliei  dml 
than  the  corresponding  opcniuga  on  the  left  side  of  the  heart.  Their  circumftnim 
ia  tbua  stated  by  Douillaud.     (Ttait£  dea  Malad.  du  Cieur,  lorn.  L  p,  52,     Paria,lSS!^ 

loclie«  and  Uam. 
M".  *1cd.  Jlin. 

Anricolo-TentrieuUr  orifices  !?'?'■' 1,^         3  10  3     9 

(Left S  10         3      6         3     3 

Arterial  erifieas    .    .    .    .  j  RiebMP°>?"""'T)    2  10        2     7        s    6 
(Leftl.^orUc)  2     8         2     8         2     4 


According  to  PcocotVa  moeV  MtetA  o'taeCTtouiM,  the  following  (omliOn^  th 
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ftseiloM  of  lines)  m  tba  areinge  dimeasioru  of  these  oiificiu  in  udolt  ntalet  and 
femalci,  between  tto  nges  of  20  and  00  yewa  :— 

Ubloa.        Ftimnlca. 
Jnchot  nod  liniu, 

Auricnlo-TentrictiUr  orifices  j  ■   J,      " 8     T        3  10 

.^    .  ,      .-                           i  UiKUt(pDlinoiiarr|...     3     4        3     3 
Artonal  orifices    .    .    .    ■  )  ,,,-ft  (A^tU)   3    0       2  10 

SBVELOPHBKT  OF  THE   BK4BT   AND  OBBIT  BLOOD-VKSSELS. 

The  Heart. — The  heart  first  appeacii  m  aa  o1oiig:ated  utc  or  dilated  tube  lying  at 
the  fore  part  of  the  embryo,  biving  two  veim  connected  nith  it  behind,  and  a 
large  arterial  trunlc  proceeding  from  it  in  front,  Thia  tube  exiiibits  rhythmic  coa- 
traelions  of  its  walls  from  a  Tory  early  period,  lis  form  a  at  first  syminotrical,  but 
soon  it  beenmes  curved  or  bout  upon  itself  like  a  borae-shoe,  and  projests  on  the 
rcntinl  aspect  of  the  body  towards  the  right  side. 


Fig.    241.— TlEWB  or  TDK  IMTKUOK  OB  Fig.  3il. 

otMrtMo  Hitrop  Tarn  BHBitT'j-Ciiias  ,  „ 

FaoM  IRE  AuiioHiiiAl.  SenrACE.  enow- 

IXO     TBI      USAIIT     IN     TDR     ElRLtKBT 

mnti  or   its  torhatii'S  lurtec  Ee- 
mak).   UajniGcd  abaut  twenty  times. 

A,  embryo  after  about  tweuty-clgbt 
er  thirty  Loun  of  incubatiun  ;  B, 
afWr  about  tliirty-Bii  boun  of  iDCeba- 
tiao  :  a,  pbeed  on  the  aaturior  cerebral 
vesiele ;  *,  the  primitife  ooriieal  ver- 
Iflbrs  ;  c,  c,  the  C(i|iliBlic  fold  of  the  ger- 
minal mcnibmns ;  1,  1,  primiliie  leini 
entering  the  Duricle ;  3,  3,  in  A,  the 
primiti'e  and  simjile  mc  or  ihorl  tnbt  oE 
Iho  heart ;  in  B.  2.  the  nuriuular  part ;  - 
3,  the  Tcutricular  prirl  begiuQin^  to  butgo 
nr  be  bent  to  the  eide  nod  dilate ;  i, 
the  autorior  part  of  the  lube  which  lie- 
comes  the  Bortio  bolb. 

As  thia  bending  increases  the  tenous  end  approaches  the  utcriid,  and  at  the  same 
time  the  tube,  ivlilcb  jirogrei'aircly  incrcaeGB  in  aiKO  and  in  tbc  thickness  of  its  trails, 
beoomes  divided  by  two  slight  const  ri<;t  ions  inlo  llireo  com  part  tacnU,  opening  enc- 
ceaeivcly  into  each  other.  The  fir^t,  noit  to  the  veins,  is  tho  niiricular  portion,  the 
middle  one  is  the  ventrieaSar,  and  the  tost,  irhich  ia  the  primitive  arterial  traok, 
ia  named  the  butbaa  arltriogu/i. 

The  auricular  portion  bccnmes  placed  behind  the  TODtricuIar  compartment,  and 
relatively  to  that  cavity  considerably  enlarged.  KIoreoTcr,  two  little  pouehca  appear 
upon  it,  one  at  each  side,  which  form  the  future  aurieuhir  appeadagesi.  The  walls  of 
the  ventricular  portion  are  already  thicker  tbna  the  rest. 

The  next  leries  of  cliaages  canaist^  in  the  gradual  subdivisloii  of  the  ilnglo  auricle, 
ventricle,  aod  nrleruil  bulb,  each  into  two  compartments,  to  form  the  right  and  lefi 
auricles,  the  rigtil  and  left  reutricles.  and  the  pulmonary  artery  and  aorta  :  aarl  these 
changed  arc  accompanied  by  an  alteration  in  the  position  of  the  parts  with  relation  to 
Ihe  body,  the  ventricular  portlaa  now  lying  truusvenely,  so  as  (o  bring  that  portion 
Tvliicb  is  afterwards  to  form  the  apei  towards  the  left  aide. 

This  BubdivisLon  commences  first  in  the  single  cenlricul-ir  partiOD  of  the  heart. 
\  small  notch  appean  eitcrnaliy  to  the  right  of  the  apoi,  which  goes  on  invreaalng 
in  depth  for  some  ucck'.  and  then  la  itgain  gradually  obliterated.  In  the  mcanLimc, 
about  the  fourth  or  fifth  week,  a  septum  begins  to  rUe  up  internally  from  the  right  aidn 
of  the  heart,  at  a  little  dislaneo  from  the  apex  and  from  the  anterior  wall  oF  the  ca* 
aid  prueeedi  in  the  direction  of  the  ba^.  towards  the  arterial  bulb,  and  abae 
eighth  week  is  complete.    Tntcee  of  the  eubdiTltion  of  (he  aurieu^ar  patlion 
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Fig.  £42. — DiioiikiiijiTio  Odtlikes   of   tub   Qeibt   ikd  Finar   Aftruiu    Vuuii 

Vt  TDK  EUDKU,  AS  SUM    moK   TUE  ABDOUIHAI.   SuRTACB. 

A,  Kt  n  period  earrcapDiiding  to  lb«  36th  or  3Sth  tiour  of  iasubation  in  iht  diiA' 
B,  nnd  0,  at  Ihe  ISth  lour  of  iucubation  ;  1,  1.  primiliie  Teini;  2,  aqricalor  part  oTlki 
henrt ;  3,  Teiitrii.-ul&r  part ;  4,  aottio  bulb :  R,  S,  the  priniltivo  norlic  arches,  and  iti-r 
coatinumtioa  u  dceceadiDg  nortn  ;  Ihcae  vetatla  are  etill  upurAlo  in  their  vfaole  cxlcit  ii 
A,  but  at  a  Inter  perioii,  ii  t^bona  more  Tullj  in  C,  have  eoalcoced  inM  one  tabe  in  •  {ut 
of  the  dorEul  region  ;  in  It,  below  tlie  upper  5,  the  lecond  aortio  arch  ia  fonu«d,  ud 
farther  down  the  dottfil  linra  iudioate  the  t>^iBitJun  of  the  succeeding  ojcha  to  the  ninalo 
of  five  in  ftU ;  !•',  £',  tbu  eoutinnatiun  of  Iho  mnia  vniela  in  the  body  of  tha  emlujt; 
6,  6,  the  oiaihilu-meEeBtcrie  arteries  poking  out  of  the  bodj  of  Uie  embrj'ii  into  tit 
TOGCular  area  of  the  germinal  membrmie. 

mencd  early  in  the  form  of  a  alight  camtriclion  ea  the  outer  mrfacc,  wliick  mufct 
off  the  future  auricles,  the  left  licing  at  lilst  the  sniallcr  of  the  two  ;  l-nl  tlit 
mirieular  acptum  la  not  begun  until  aflcr  thai  of  llio  veniricka  is  ccmpIcteiL     AbonI 

Fig.  213.  Pig,   243.— Hoic»«  BxMruB 

At  pi»r»iiRjn  siju.r  luon 

or      I>BVK1.1)PMBST,      BDoaiSC 
THE    HeiKI     is     Jta  TtflTi .. 

OOKWTIOH. 

A,  upper  half  of  the  boHj  of 

ahuuuinenibryaortlirtc  mal^ 
Tie  wed  from  tha  nbdamini 
side  (from  Ci«t«)  ;  a,  ftvattl 
plile;  b,  vertebiK.  on  *UA 
the  primitirs  aortre  ue  Ijin; 
3,  the  luiilillcof  the  tube  of  |W 
hcnit,  belou-  it  the  pUcq  uf  ta- 
tnoM  of  the  great  Teiiu,  tbon 
it  the  aortic  bulb. 

11.  lateral  view  of  a  LiimiD 

cmbrjoiDoreadTiuiccd  tbuithii 

lost  referred  to,  ami  Bomewhnl  iuiperfcetlj  developed  (from  A.  ThomEOn)  ;  a,  the  (roiUl 

part  of  the  lend ;  b,  Iho  veilcl^riil  culunin  ;  r,  the  wide  comoiunicatioii  of  the  mubihol 

yeticle  or  yolk  tac  with  Iheintn-liuc  ;  u,  cuuiuiunicatiun  wiTh  the  aHautAia  or  urachiu-  %. 

BuricHlar  part  i>f  the  heart  coonccted  nilli  l)ie  veiiia  pnateriiirlj  ;  3,  »i-utricnlar  lait  tl 

'■cut  lube;  4,  tbo  Dortii;  Lolb ;  near  the  eilremitieia  of  Ibe  lube  the  difidtJ  Ptri- 

an  it  accB. 
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the  ninth  week  it  appeara,  growing;  from  aliite  and  behintt  ilownwnrdfl  and  forward*, 
and  ab  Icagth  comu  to  mccC  uad  coolosue  belov  vith  the  riaing  eclga  of  tba  ioUr- 


Pig.  244.— Snows  ihb    posmoii   iso  Fig.  2U. 

roRM   or  TBI   Huttt  m    rat   Hdhih 

EbIIIITO  FBOIC  lOB  FunETH  TO  TDB  BllTU 
VKEK. 

A,  Dppcr  linlf  of  tlio  IxidT  of  u  bnraan 
embryo  ujd  lo  ha   four  weaka   old  'from         / 
Kullikrr  afUr  Coate)  :  B  and  C.   nnlerior         [  /  V 

and  posterior  riews  of  the  heart  of  K  homan 
embryo  of  lix  wi'eka  (from  Kollikor  aft<ir 
E^ktr)  1  a.  frontal  lap|>et ;  b,  moiiUi  ;  e> 
iiclow  tbe  lower  jav  and  in  fr^'iil  of  the 
second  and  third  bnucbial  aichei ;  if, 
npper  limb ;  e,  liver ;  /,  intestine  cut 
abort;  1,  anpericr  >eon  oitb  ;  ]',  led 
anporior  cava  or  liracbio-copbabc  connected 
»ilb  the  coronary  vein  ;  1",  opening  of  the 
inferior  vena  cava ;  2,  S',  right  and  left 
aariclei ;  3,  3',  right  and  left  vcnlriclet ; 
i,  aortic  bull. 

VDHtriciilarioptani.  The  inlerauricularvop. 
tuDi,  bowBvcr.  romuinj  incomplete  during 

intrauterine  life,  and  leaves  an  opening  in  the  middle,  which  rorms  Iht/ordntcnoeale, 
The  furtlier  lilepi  in  tho  eeparation  of  llic  auriclca  are  connected  with  tba  changes 
which  Lake  place  at  the  ODtranccs  of  tbe  great  rcina.  There  ore  now  throe  larg:c  yei!sclB 
Icrniinating  in  the  auricular  extremity  of  (he  heart;  of  Ibeae  two  correspond  willi 
the  superior  and  the  infcriDr  rena  cava,  and  Ibo  third  U  the  great  coronary  vein. 
At  6ret,  after  the  inleniuricalar  uptnm  is  partly  formed  above,  tbe  inferior  cava 
opens  directl^r  into  tbe  left  nnriclc,  which  is  tho  imaller  of  tho  two ;  hut  about  'the 
twelfth  week  3  septum,  Iht  voire  of  the  foramen  ovale,  which  oflerwards  forma  the 
floor  of  llic  fossa  ovalu),  rises  np  on  the  left  side  of  tbe  eatnncc  of  the  vein,  which 
tbu3  comes  to  open  Into  tbe  right  anriclc :  whilst  at  the  same  time  the  separation  of 
the  two  auricles  is  also  rendered  more  complote  by  tbe  gradual  advance  of  the  valve 
over  tbe  foramen  ovale,  leaving,  however,  the   passage  open  natil  after  birth. 

Another  valvular  fold  is  developed  at  an  early  period  on  the  right  and  anterior 
border  of  Iho  oriSce  of  Iho  inferior  cava,  between  it  and  the  auriculo- ventricular 
ariScA ;  this  is  the  Eustachian  valve.  It  appears  to  continue  tho  opening  of  the 
inferior  cava  towards  the  nppcr  margin  of  the  foramen  ovale,  and  directs  (he  blood 
of  the  vein  through  that  passage. 

The  left  auricle  has  at  first  no  connection  with  tho  puloionary  veins.  Tbe  manner 
in  which  this  conncciioa  U  afterwarda  eslabiished  has  not  yet  be«n  asenrlaincd. 

Originally  the  heart  is  composed  of  a  mass  of  nucleated  cells,  similar  in  character 
1«  those  which  primarily  constitnte  tbe  other  oi^ns  of  the  body.  Kluscular  tissue  Is 
Bnl»equontly  formed  from  Ihoso  cells  ;  but  the  rhythmic  contractions  commence  and 
proceed  for  some  time,  whilst  ihe  heart  is  yet  composed  of  cclla,  and  before  tbe  mus. 
cular  fibres  have  been  developed. 

rAc  'jrrat  I'enfli. — At  first  the  balbas  arteriosus  is  divided  into  two  arches,  which 
pass  upwards  and  outwards  one  on  each  side,  then  turn  downwards  and  form  a  right 
and  left  root  of  tbe  aorta,  which  are  at  first  separate,  but  afterwards  unite  behind 
tho  heart  and  in  front  of  the  vertebral  column  to  form  tbe  single  stem  of  the  descend- 
ing aorta.  Tbe  distance  soon  elongates  between  tboio  arches  and  the  arterial  bulb, 
anil  four  other  pairs  of  arcbrs  appear  in  scries  from  above  downward*,  passing 
outwards  from  tho  vessel  which  ascenda  to  llio  first  arch,  and  opening  into  that 
wbicli  descends  from  it.  Thus  there  are  on  each  side  Jiiv  archtf,  an  iatirnal  ur 
aiilriHor  trunk  nniling  the  origini  of  the  arches,  and  an  ej'lfrnat  ot  potlerior  trunk 
nulling  their  Ldrmination't.  and  continued  into  one  of  the  rooli  of  the  aorla.  Theae 
vascular  arebei  are  placed  each  in  one  of  the  branchial  processes  of  the  dorsal  plates 
(p.  til},  but  it  is  to  be  noted  that  the  whole  fire  arches  do  nobeD-cxisl;  for  tbe  highesi 
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dimppcar  before  tUe  last  are  daveloped.  This  arraneement  of  blood-TOMcIi,  togclbcr 
wiLh  tbo  originally  singlfl  eondhion  of  the  heart,  coirqapoiids  lo  a  certain  extent  wUi 
Iho  permanent  eondilion  of  Ibc  heart  and  branehial  arteries  in  fiihe*;  with  Uih 
dincrcDcc  aa  regards  the  vascular  arebes  in  the  human  fiDtiu  and  that  of  tnAmmali, 
birds  anil  acalj  rcptilca,  Ibttt  thej-  never  present  Aoy  farther  bmDchial  mbdlTiaoa. 

Aa  the  inlerveDtrioiIar  ecpluia  is  approoebing  the  base  of'tbe  heart,  that  u,  MbMt 
the  seventh  or  eighth  ireek,  the  arlorial  bnlb  bceome^  alio  divided  bj  an  internal 
partition,  meeting  from  opposite  sides,  into  two  voasels,  which  are  slightly  tvia(«d  ea 
each  other,  and  arc  bo  adjusted  na  to  bacomo  eonnected.  tbc  anterior  with  lh«  tig^l 
and  the  poeterinr  with  the  left  mntriele  :  those  Tcssels  aFterwardt  c<}nEtitut£  tbo  eon 
menntmenl  of  the  pulmonary  artery  and  of  the  aorta.  A  furrow  sabsequeaU;,  be^»' 
nlng  on  tbo  outiildo,  eompletcs  the  leparation  into  two  veaaelB. 

Whilst  (he  arterial  bulb  li  time  converted  into  the  eommencemeDl  of  the  palmonnT 
artery  and  aorta,  tlie  five  vascniar  arches  arising  From  it  uadei^v  a  metamorpbooi^ 
by  which  the  permanent  aorta  with  the  braebio-ceplmlic  vcsseli  and  tbc  pnlmonai; 
arteries  are  Formed.  The  general  results  of  thU  change  have  been  obBCrrcd  by 
BGveral  embryologiaU,  but  it  baa  not  yet  been  made  out  with  certalntj  la  all  id 
details. 

It  is  generally  admitted,  howerer,  that  the  foorth  arch  on  the  left  aide  Itfonslisg 
from  above),  which  receives  blood  From  tbo  sortie  division  of  the  bulb,  is  pfrsisino, 
and,  eontiduing  to  enlarge,  evoiilunlly  becomes  the  arch  of  tba  aorta.  The  foonli 
arch  on  the  right  siilc,  an  well  aa  the  first,  second,  and  third  arehea  on  both  iiit% 
are  obliterated  to  a  greater  or  less  extent,  while  certain  porliatia  oF  LbeiD,  rcmaiiiiag 
pervious  and  connected  with  the  aortic  arch,  appear  to  form  the  canmenccnicat  of  lit 
great  vessels  rising  from  IL 

Doth  the  orcbca  of  the  fifth  pair  ivcrc  held  by  Baer  i«  be  connected  with  Uie 

Fig.   2ii. — DiioaiH    OF  ins  Aosito  ui 
J3niKcniiL  Vascdlir   AturnKS   or  ru» 

MlMMAL,   WIIB    THUS    nuKSrOkHATIMi 
OlVIKd  Bllt  TO  THE  rEBMmEETABTUtll. 

Vesselg  (occorillii^'  to  lUtldEe). 


A,  F,  primitive  arterial  stem  or  korlie 
bulb,  now  divided  into  A  the  asoendiat 
part  of  the  aortic  arch,  aad  F  tb«  pnl- 
manary ;  a,  the  right ;  a',  the  left  aortic 
root ;  A',  the  descending  aorta.  On  tlM 
right  Qido  1.  2.  3,  4,  S,  indicate  the  En 
branchial  prim ilJro  arterial  archea;  on  tltt 
left  side,  I,  II,  III,  IV,  the  fonr  braulid 
clefts,  which,  fur  the  sake  of  clearness  liaTt 
bccD  omitted  on  the  right  side.  It  will  ii 
ohscryed,  that  while  tbo  faarth  and  fifth 
pairs  oF  arches  rise  from  the  part  oF  tLf 
aortic  bulb  or  ateoi,  which  is  at  Gut  m- 
divided,  ths  first,  second,  and  third  pun 
ore  branchea  above  c,  of  a  aeeondaty  aem 
oa  each  side.  The  penaaQeot  ■jitemic 
vessels  are  represenlsd  in  deep  shaJa,  the 
pnlmoDQry  arteries  lighter ;  the  parts  of 
the  primitive  arches,  which  have  only  a 
tenipurary  eiiHlcoc!',  are  drawn  in  ont^M 
only.  C,  ptaeed  between  the  permanent  eommen  carotid  nrtcries ;  ee,  the  extemal 
Ciirotid  artciiea  ;  ci,  ci',  the  right  and  left  internal  carotid  orleriea ;  >,  ihf  right  tab. 
clavian  riiiiDg  from  the  right  aortic  root  beyond  tbc  hfth  arch  j  i',  the  right  Tertetitl 
froDi  tl^e  same  opposite  the  fonrth  arch  ;  v',  i',  the  left  vertebral  and  subclavian  oiltiisi 
risLog  together  from  the  left  or  permsncot  aortic  mot  oppusite  the  fourth  aceb  ;  V,  the 
pulmonary  atteriea  risiug  togelbtr  from  the  left  fifth  arch  ;  rf,  the  outer  or  Lnck  pail  if 
the  leFi  filth  arch,  forming  the  ductus  arleriotns  ;  pn,  jin',  the  right  and  left  pneume- 
gttttric  nerves,  deiccniling  in  front  of  the  aortic  arches,  with  thejr  rccun-ent  brandw* 
repreaeoled  diagram uiatically  as  passing  behind,  with  a  view  to  illnetrste  the  relnti«M  <f 
these  nerves  respectively  to  the  right  subclavian  artery  and  the  arch  of  Uie  aorta  ud 
'JDotua  artGriosaii 
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pnlmonir]'  dlrUion  of  Itie  bulb,  and  to  seod  runificationa  into  the  lun^,  bo  as  ta  farm 
the  rigbl  and  left  bntncli«i  of  ths  pulmorurj  artery  respectirely  :  Ihc  fitrtber  or  distal 
paTlion  of  the  right  arch  being  oblitemUid,  vhilo  the  correapanding  part  of  the  left 
BJda  MDtinued  open,  at  the  diKlua  arieriomit,  until  birth.  According  lo  Ihij  ricw, 
the  third  arch  on  cachsidiiia  peraiatentiu  the  Bubckrian  artery,  and  theexttmul  trunk 
aboTe  this  remiini  aa  the  rotUshral  artery,  aad  the  iaternal  a^  the  carotid  ;  while  the 
internal  trunk  between  the  third  and  fuarih  urchca  of  the  right  aide  becomes  the 
ianominaCc  artery.  In  ao  far  as  it  applies  to  birds  and  some  reptile)  this  view  may  lie 
corrcsl.  Out  a  dilTeront  riow  of  the  mctamorpliosis.  as  it  occurs  in  mammnlia  and 
man,  has  more  recently  been  prenentcd  by  ilalhko,  wbich  hi«  been  adopted  by 
Kdlliker  and  others,  and  probably  is  mori*  con«ist«nt  with  tmlh.  According  to 
Rathkc,  in  man  and  mammalia  one  aroh  only,  viz.,  the  left  Gfth,  is  concerned  in  the 
formatiao  of  the  pulmonary  arUirles ;  and  the  fifth  atcb  of  tho  ngbt  side  U  entirely 
oblileralod.  From  the  fifih  left  arch  a  branch  is  givea  off,  which,  together  with 
the  pro^dmal  part  of  tho  arch,  furms  the  pulmonary  artery,  and  which  divides 
into  the  primary  bcanchcs  for  the  right  and  left  lung,  the  distal  part  of  the  arch  boiag 
converted,  as  according  to  Baer's  tlienry,  into  the  ductus  artariosm.  Tiie  fjurth  arch 
of  the  right  side,  according  to  Itathke,  forms  the  commencement  of  the  right  subelarian 
artery  ;  a  branch  is  given  off  opposite  the  external  citremtty  of  the  fourth  arch  ou 
tnth  sides,  which  forms  on  the  eight  side  the  remainder  of  the  right  subclavian, 
and  on  the  left  the  whole  of  that  aciorj ;  the  vertebral  arteries  are  derived  from 
the  unbcUvianj  eitcroal  to  the  syttem  of  arterial  arnhej ;  the  internal  truolu  in 
their  dtent  between  the  tbird  and  fiartb  arches  remain  as  the  common  carotids,  and 
in  tho  remainder  of  their  extent  form  the  eitomal  carotids,  while  t!ic  third  arches 
and  the  eiteraal  trunks  above  them  are  converted  into  the  inUtrnil  carotid  arteries, 
([taer.  Eatwicklungsgcschichte.lSSS;  Rathke,  LTulerauiihnDgcaUberdieAortenwurieln, 
ftB.  Vienna,  1357,  and  JlUllor's  Archiv,  1843,  p,  278;  A.  Thomion,  Edin.  New 
Philos.  Journal,  1S30-31,  and  Edin.  Med.  and  Surg.  Journ..  No.  110  ;  Bcker,  Icones 
Phyaiologicm ;  BischofTa  works;  Kdlliker,  GntHlckluogsgeschlchte.     ISfllJ. 

PBO0LIARITIB3  OF  THB  FiEiiL  Hhabt  and  Oebat  VaasELa. — Foetal 

ClECULATlON. 

Position. — The  ftntal  heart,  oven  after  all  its  parts  nre  formed,  continues  to  be 
placed  rerticatly  in  tbe  Ibonix  until  about  Iha  fonrlh  month,  when  the  apei  begins 


Fig.  SIS. 


Pig.    2ja. — ViBW    OF    tat   PkosT  iKB  BlOHT 

SlDH  or  run  F<sriL  Heart,  it  iocs 
BONTHs,  tna  aiaai  AnaiOLR  Biuia  lus 
DpiH  (from  Kilian). 

a,  tbo  rigbt  auricalo-TentrlsaUr  opening; 
b,  a  probe  paiMd  np  the  vena  cata  ioferiur 
and  thruagb  the  foramen  ovale  into  the  left 
auricle  ;  c,  vena  cava  inferior  ;  ;,  Euatacbiao 
valve  ;  o,  valve  of  the  foramen  ovale ;  ^  i, 
vena  cava  auperior. 


to  ttim  towards  the  lell  side,  iO  as  lo  giire 
it  an  ubliijue  position. 

Si-it. — As  compared  with  the  body,  the 
heart  is  very  much  larger  in  tho  early 
foetua  than  at  later  periods  or  subseqiicDtly 
to  birth.  Atone  time,  indeed,  it  occupies 
nearly  the  whole  thoracic  cavity.  At  the 
sceond  month  tbe  proportion  of  its  weight  to 
that  of  iho  body  is  said  by  Meckel  to  be  1 
\a  50 ;  but  the  ratio  becomes  gradually  re- 
duced to  that  of  1  lo  12a  at  birth.  In  the 
adult  tho  average  Is  about  1  to  IGO. 

For  a  long  period  the  auricular  portion  la  larger  than  Ihe  reotrlcnlar,  and  the  riglit 
auricle  ii  more  capaciooa  thaa  the  left;  butlownrds  birth  Ihew  pecnliarlliei  disappear, 
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and  the  Tent rifulsr  portion  boeomts  ihe  larger  port  of  tlie  heart.  As  to  Uie  TentiidM 
tlicmselvca,  the  right  U  at  IJr«l  the  amaller ;  aftenrarda  it  beeantea  tbe  larger  o(  Uie 
tvo,  and  d.(.  birth  their  size  U  about  cqoaL  In  the  right  Tentricle  ,Uie  InfundibQliaB 
is  at  Grat  Ices  marked  Ihaa  nftemBrds. 

Slrucfurr.~For  a  time  the  walla  of  the  vcntridea  are,  comparativelj  eptakiot 
verf  thick,  and  the  lliieknosi  of  both  m  nearly  the  Muue.  In  appr':>ai;hing  ibc  (nil 
period,  however,  the  left  hewing  to  be  the  thicker  of  Iho  l»o.  But  llie  two  diiff 
dilTerenecs  in  the  inlemal  atructure  of  the  ficlal  henrt  fram  that  of  tbe  sdall  tit  Ik 
communication  w]ii.:h  exists  between  the  two  auricles  bj  the  foramen  OTale,  and  iLi 
large  size  of  the  Enst:>chian  ralrc. 

The  large  oval  oriGcn  named  Ihe  /••ramtn  omh  ia  placed  nt  the  lon'er  and  buk 
part  of  the  auricular  acptum,  and  ia  aid  to  attain  ita  giealcat  lizc  at  the  eixlli  moBlfi. 
It  becomea  gmdimlly  occluded  b/  n  Tnlvular  fold  alrcnd;  alluded  to,  which  urtuh 
from  below  and  behind,  and  riaea  up  on  the  left  siile  of  Ihe  rim  of  llic  foramen  ordc 
Thla  rim  becomes  coaiinuoua  at  tho  Bidea  with  the  valve,  bnt  above  its  free  mu^ 
which  ia  concave  and  turned  upwards,  the  foramen  is  left  open.  At  lenglli  the  nln 
paascs  for  some  distance  beyond  the  Dpper  part  of  tho  foramen  ;  and  still,  owing  In  ill 
position  an  the  left  i^ide  of  tho  opening,  it  pcrmita  the  passage  of  blood  from  tlie  rif  bl 
to  the  left  auricle.  In  the  tovcibo  direction,  honsvcr,  it  clotea  the  opening  and  m 
blood  can  puaa. 


rifi.  217. 


Fig.  21?. — View  or  ttib  Posremiii  jum  im 
BuaricG  or  tnE  HBinr  of  a  PiETca  or  ion 

MOKTHS,     THE    LEFT    AdUOLB     BKiaO    OKW 

(from  Kibao). 

«,  left  auriculD-ventricolnr  orifice  ;  e,  !nfcn« 
vena  cava,  through  which  a  probe  A,  ij  pasnd 
from  below,  and  thence  bf  tlie  forameii  mk 
into  Die  left  auricle;  e,  left  aoncuhu'  appendigt 
laid  open  ;  o,  vilve  of  the  fomineii  oraje  tern 
to  ho  sltochcd  to  ibe  Iclt  side  of  l^c  anaolu 
ovalia  of  the  ie]itum. 


The  pulmonary  nrlery  of  the  fcetni,  in 
leaving  the  right  ventricle,  first  give*  off 
tbe  branch  to  the  right  lung,  and  then 
appears  to  divide  into  ila  left  braneli  ami 
the  abort  but  vide  lobe  named  ilitetia 
aiiprioavs.  This  vessel,  which  La  nearly  m 
wide  aa  the  polmonory  artery  ilsclf,  is  of  ibe 
thicknees  of  a  goose-quill  at  the  time  of  birth, 
and  about  lialf  an  inch  long.  It  condticl*  the 
chief  pari  of  the  blood  of  the  right  venlricte 
into  the  aorta,  which  it  joina  obliquely  witMn 
the  termination  of  the  arch,  a  tittle  b«y«nd 
the  origin  of  the  left  sobclavian  artery. 

Desidca  the  usual  branches  of  the  descending  aoria  intended  to  supply  the  abdominal 
viscera  and  tho  luvrer  limbfs,  two  large  vcssela,  named  hypogastric  or  umbiUcal  arloiai, 
are  prolonged  from  ths  common  itiaca.  and  passing  outof  the  abdomen,  proceed  aioog 
tho  umhilical  cord,  coiling  round  tho  umbilical  vein,  to  reach  the  placenta.  The  com- 
meneement  of  each  of  theae  Teascla  afterwards  forma  the  trunk  of  the  corresponding 
interna!  iliac  artcrj'.  and,  from  their  size,  they  might  be  regarded  in  the  foetus  as  the 
continuations  of  the  eommnn  iliac  arteries  into  which  the  aorta  divides.  From  Ilie 
placenta  the  blood  is  returned  by  the  umbilical  vein,  whii'h,  after  entering  the 
abdomen,  communicates  by  one  branch  with  the  portal  vein  of  tbe  liver,  and  aeodt 
another,  named  dticlua  renonta,  to  join  the  vena  cava  inferior,  aa  will  be  more  fiiUj 
described  in  the  account  of  (he  vesscli  of  the  liver. 

Ci-unt  n/Oir  bt'iod  in  We/afiu. — The  right  auricle  of  the  fu>ta!  heart  reeeivea  iti 
blood  fiom  the  two  ventc  cava:  and  the  coronary  vein.  Tho  blood  brunghl  by  the 
(uperior  CBvn  ia  aimply  tbe  venous  blood  returned  from  the  head  and  upper  half  of 
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thabod;;  whilst  the  inferior  «iva.  which  ii  considcriblv  Isi^r  Ihan  the  imperior, 
CODTeyi  not  only  the  bhiod  from  Ibe  lowar  luitf  of  the  body,  but  alio  that  irhzcb  ui 
sent  tiatk  in  a  purlGcd  elate  from  the  pbceata  tlirough  Ibe  umbiliu&l  vein.  Tliii 
latter  Btrenm  of  blood  rcacheFi  llie  Ten&  oth  inferior,  paitl}-  by  a  ilireijt  pB^sngc  —  Ilia 
dnctuB  ri^noEua,  and  pkrtl;  by  the  bepatlo  veins  alter  circulating  through  the  Urer  In 
the  venra  porlio. 

The  blood  of  the  tnperior  rena  can.  dencendlng  in  front  of  the  EuBtofhian  rslva, 
and  mixed  with  n  itniall  portion  of  thai  from  the  ioferiir  cutu.  passes  on  into  iha 
right  ventrielc,  and  it  thence  propelled  into  the  Imnk  of  the  pnlmonary  artery.  A 
pmnll  pnrt  of  it  is  then  dintrlbuled  through  the  braiithes  of  tlint  veasel  to  the  lungs, 
and  rclurne  by  the  pulmonary  veins  to  the  left  aurielc;  bat  by  far  the  larger  pnrt 
paeaes  through  the  ituctna  arteriosus  into  the  norta,  entering  that  tcmcI  beyond  Iho 
[ilnce  of  origin  of  the  arteries  of  the  head  and  upper  linibg.  and,  miiod  pro1>ul>ly 
with  a  Email  ijuantil;  of  the  blood  Sowing  along  the  aorta  from  the  left  ventridc, 
ilesi!ends  purtlj  to  AUpply  the  lowur  half  of  tho  body  and  the  vUccra,  hut  principally 
to  lie  conveyed  along  the  umbilical  arteriei  to  the  plaeentjt.  From  all  these  jiarta  it 
ii  relumed  by  the  icna  eara  infL-rior.  the  Tense  ports,  and  the  Dmbilictil  vein:  and, 
at  afreiuly  noticed,  reaches  the  right  anriclo  through  the  Irunk  of  the  inferior  aiva. 

Tho  blood  of  the  inferior  vena  earn  is  only  in  small  part  distributed  with  that  of 
the  superior  cava :  hy  fur  the  larger  portion,  itireelcrl  hy  the  Eustachian  valve  through 
the  foramen  ovale,  flows  from  the  right  into  the  left  auricle,  and  thence,  together  » ith 
the  small  quantity  of  blood  returned  from  the  lungs  by  the  pulmnnary  veins,  paues 
into  the  left  ventrii'le,  from  whence  it  is  eent  into  the  arch  of  the  aorta,  to  be  dlS' 
Iribuled  aloiost  entirely  to  the  head  and  upper  limbs,  A  small  portion  of  tt,  how- 
ever, probably  Qows  on  into  the  descending  aorta  and  joint  the  large  stream  of  blood 
from  tho  ductus  artcriosuK.  From  the  upper  half  of  the  body  the  blood  is  relumed 
Hy  the  branches  of  the  sujieriot  cava  lo  the  right  auriele,  from  which  its  course  baa 
been  alieaiiy  traced. 

Sabaticr  Koa  of  opinion  that  no  miituro  of  the  two  etrenmn  of  blood  fri>m  the  two 
vena)  cavn  took  place  in  the  right  auricle,  but  tliat  all  the  blooil  of  the  inferior  cava 
pa'«cd  into  the  left  auricle  and  ventricle,  whilst  that  of  the  superior  cava  reached  Iho 
right  ventricla.  Ilo  thought,  however,  that  the  two  kinds  of  blood  were  intcnniied  at 
the  J  unction  of  the  dactus  arteriosut  with  the  aorta.  The  entire  scparutiou  of  the  two 
Biroams  of  blood  of  the  vcnie  cavie,  ai  supposed  by  Salmticr.  is  not  generally  admitted 
in  the  mature  fmtus ;  hut  there  is  reason  lo  believe  that  it  does  lake  place  in  earlier 
alagcs.  In  fact,  the  inferior  cava,  as  already  mentioned,  at  first  opens  into  the  leFL 
auricle,  and  must  therefi>rc  contey  its  blood  immKliately  into  that  cavity.  A*  the 
foetus  approaehcB  maturity,  more  and  more  of  the  blood  of  the  inferior  iiivajoins  the 
atrenm  from  the  superior  cava ;  and,  indeed,  tbo  eoune  of  the  blood,  and  the  relative 
position  of  the  vclna,  u  well  n«  other  original  peeuliariliel  of  the  foalal  heart,  become 
gradually  altered,  to  prepare  the  way  as  il  were  for  the  more  important  chnngoa 
which  lake  place  at  birlh.  It  iieems  also  probable  that  very  little  of  the  binod  pro- 
pelled from  the  left  rontrlcle  passes  Into  the  descending  aorta  beyond  the  duclu« 
arteriofui. 

From  ilio  preceding  account  of  the  couree  of  the  blood  in  the  fmius,  it  will  bo  seen, 
Ihat,  whilst  the  renuvulcd  hlnod  from  the  placenta  is  principully  conveyed  to  the 
upper  or  cephalic  half  of  the  fmtus,  the  lower  half  of  the  body  in  chieHy  supplied  with 
the  blood  which  bis  altrady  circulated  through  the  head  and  upper  limbs,  enhiblling 
in  IhiB  a  certain  analiigy  wilh  the  mode  of  circubtlon  in  the  turtle  and  various  other 
reptilea.  The  larger  portion  of  this  latter  etrcam  of  blood,  however,  is  again  sent  out 
of  the  body  to  bo  changed  in  the  placenta.  This  duty  is  principally  pcrf"rmod  bj- 
llie  right  ventricle,  which  after  birth  is  charged  with  an  office  suraewhal  analogous.  In 
having  lo  propel  the  blood  through  the  lungs.  Bui  the  passage  of  the  plucenlal  blood 
is  longer  than  that  of  tbo  pulmonary,  and  the  tight  ventricle  of  the  ftutus  although 
probably  aided  by  the  left  in  the  ploccutal  circolation,  also  takes  u  large  share  In  tho 
syBtemle  oireulalion  through  the  lower  half  of  the  body  ;  and  this,  perhaps,  may  ho 
the  reason  why  the  right  differa  leis  in  thickness  from  the  left  renlriele  tn  the  fcelua 
than  in  the  adult. 

CliaHgm  a/lrr  birth. — The  immediate  changoa  which  lake  place  al  birth  contisl  of 
the  euilden  slopj-age  of  the  placental  circulation  and  the  simoltaueuus  commonce- 
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Fig.  us. — SsHi'iiitORjiiiKiTta  viiw  or  the  Oiioakb  or  Cidodlatkih  u  tm  Fmns 
THOM  BKFu&E,  (modified  from  LosL'tiliu  nod  fmoi  HalureJ.     | 

a,  front  of  tbe  tbjroid  CArtiloge;  b,  right  aide  of  (bs  Ibj^rold  bodj  ;  e,  tnclia  ;  d, 
Burh^e  orths  rigUt  luuf;  lumcO  outwardi:  from  tbe  liL-urt ;  t,  ilbplimgm  below  tlie  »pex 
v(  tbc  bvart ;  /,  riglit  lulia  of  lUo  liver,  diasecliid  ut  ebrnr  mmiGiiallaaB  nf  tbc  jKirUl  itud 
be|iiiUc  ToiDi ;  /*,  the  middle  part  and  left  luLe  of  tbe  tiver  io  the  ijime  mianer,  sliowiuc 
linun'bM  of  the  umbilical  reine  nnd  ductiu  TepoaoB  ;  g,  right,  y,  left  kiilne;  ;  rf,  sapm 
renil  liodias ;  A,  riglil.  A',  left  nrelar ;  i,  pirtiOLi  of  tha  (idbII  iiilaitinc  tnrncd  tawarda 
tbe  side,  la  atiow  tlie  Teim  from  it  going  to  tbe  portal  VHin  ;  it,  ui  iunry  bladder  ;  t,  is 
pbLce-l  Uulnw  tho  umbilicus,  wbich  ia  turned  lowardi  tbe  loft  of  the  fmtus,  aud  poiuta 
by  &  line  tu  the  uraohus  ;  m.  rectnni,  divided  and  lied  at  its  ujiper  part. 

A,  A,  right  nocii^lu  of  tbo  heart  opened  to  abow  tho  fi^raineo  ovale  :  a  probe,  intro- 
doced  through  the  large  divided  right  ho[»liij  vein  and  yen*  cum  inferinr,  is  seen  pasting 
lhruu|;b  the  foua  ovaUs  iato  the  left  auricle  *.  at  the  lower  part  of  the  f^issa  uvulia  ia  seen 
the  EiutAehiui  lalve,  to  the  right  aad  ioferiorl}  tbe  AurJciilo- ventricular  oriliue  ;  B,  the 
left  auricular  appendix ;  C,  the  surface  of  tiie  li^jhl  x-entriele ;  J),  pbLCed  on  tbe  iuner 
surface  of  tbe  left  lung,  poiuta  to  the  left  rentriele. 

1,  a?eendiog  part  of  the  ai'cb  uf  tbe  aorta  ;  1',  biek  part  beyouil  the  duelna  arteriosiiB  j 
2,  Btciu  of  the  puloioiiar)'  artery ;  2",  tbe  plane  of  diri»ii)u  into  riglit  and  left  pulmonnrj 
arterioB  and  rDOt  of  tbe  dudua  arterioaus  :  tbe  left  pneumo-^'agtric  uervu  ie  tueti  Ueaccnd' 
iog  over  tbe  arch  of  the  aorta  ;  3,  luperior  vans  cava  :  li',  right,  3",  left  inuuminatc  vein  ; 
4,  stem  of  the  inferior  vena  cava,  between  the  junction  of  tbe  hepatic  vein  and  tbe  right 
auricle  ;  4\  ojutinuation  of  tbe  vena  cava  inferior  below  ;  5,  nmbilieai  vein  within  tiie 
body  of  the  fo^taa  ;  5  x  ,  without  the  body,  in  tbe  umbilical  curd  ;  ''\  £r',  ductus  TenoBua  ; 
bolveen  6  aud  S',  the  direct  bianrhei  of  tbe  uiDtiilical  vuin  to  the  lirer  ;  0,  vuna  purls  ; 
0',  its  left  branch  joining  tbe  umbilical  vein  ;  6",  lie  right  braucb  ;  7.  plaotd  en  tho 
right  iliac  vein,  points  to  tbe  right  common  iliao  artery  ;  7',  left  commun  iliac  artery  ;  8, 
right,  S'l  left  umbilical  arteries  ci>miug  from  the  internni  iliac  arLerieB  ;  9,  D',  external 
iliae  aiteriea  ;  10,  placet  below  tbe  right  renal  veueta;  11,  inferior  meaeulerio  artery, 
abuve  the  toot  of  which  ine  eeeu  tbe  two  si>ermatic  art; riot. 

□lent  of  an  increased  flow  of  blood  through  the  luuga,  wbicb  then  perfonn  their  offira 
OB  roBpiiatory  orgaiiB.  The  furainen  ovale,  tho  ductus  artcriosud,  the  ductus  venosua, 
and  tbe  umhiUcjil  vemela,  all  parta  peculiar  t'l  tUe  futus,  ara  gradually  closed,  and  tho 
right  and  left  caritic:  of  tbe  heart  lUeneeforth  ccn^e  to  comniuuicaie  directly  with 
each  other.  According  to  Bernt,  tho  dnctuit  artcrlnsiiii  bogluH  t^  contract  imme- 
diately after  iievcml  Inapirations  have  taken  place :  in  three  or  four  ilayn  lia  «aine- 
timcD  foiiiul  it  cloned ;  un  the  eighth  dny  it  wb9  oblileralcd  in  one  half  tbe  cofOt 
examined,  and  on  tbe  teulb  day  in  all.  The  foramen  ovule  apjiean  to  continue  opoD 
a  lilllu  louder,  and  it  soinetimea  reniaiiin  more  or  Icsa  ei  throughout  life,  as  already 
atalud.  The  nmbilical  arterka.  tho  umbilicul  vein  and  the  ducluj  vcnoeuii  Bbriiik  and 
begin  to  be  obltlcrulcil  from  the  eccond  to  the  fourth  day  after  birtb,  aud  ace  gciio- 
raily  comjilololj  tloacd  by  the  fourth  or  fifth  day. 
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PULMONARY  VESSELS. 

PULMOSAItV    ARTKllV    *S1)    VEINS, 

The  pulmonary  artery  is  a  short,  wide  vessel,  which  carries  the  dart  blood 
from  the  rtyht  side  of  the  heart  to  the  luuga.  It  arises  fi-om  the  iiifuudi- 
bulum  or  aatins  arteriosus  of  the  right  ventricb,  uud  pasacB  for  the  space  of 
nearly  two  iiichea  upwards,  atid  at  the  Gnme  time  h-ickuiLrda  and  to  ihe  left 
side,  to  reach  the  concavity  of  the  aortic  arch,  where  it  dindi^s  into  its 
right  and  left  branched.  The  mode  of  attacbmeut  of  the  pulmonary  nrt«ry 
to  the  base  of  the  veutricle  hoa  already  beeu  fully  noticed.  At  each  side 
of  its  commoncomeut  is  tho  coiTespondiiig  coronary  artery  Epringiag  from 
the  norttt,  and  close  to  its  sides  are  the  two  auricular  appeudagea.  It 
it  ot  6rrt  in  front  of  tho  aorta,  and  cooceids  tlie  origin  of  that  vessel  ; 
but  higher  up,  where  it  lius  in  front  of  the  left  auricle,  it  oroasos  to  tho 
left  side  of  the  ikacciilinn;  nortn,  and  is  finally  placed  beneath  the  trauai-onw 
part  of  the  arcli.      Th»  pulmouary  artery  and  the  aorta  ore  united  togethet 
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by  oonnecHvo  tirauo  ajid  by  tbe  Beroua  layer  of  the  periciirdium,  wtucb  for 
tbe  ipnco  of  about  two  inuhaa  forms  a  single  tube  nruunJ  both  veaseU. 
Batbor  to  the  left  of  its  poiut  of  bifiircntioa  it  is  couuect«>l  to  the  aodcr 
Bi'le  of  tbe  aortic  arch  by  me&uB  of  a,  ehort  fibrous  cord,  which  paian 
obliquely  iipworilx,  backnorda,  and  ta  tbe  left,  Tbia  is  the  reniiutiB  of  tbe 
ductus  arteriosuH,  a  large  voasol  peculiar  to  the  foetus,  which  baa  beco 
alruady  described. 

The  duo  branchf^  of  the  pAilmoiiary  arinry, — The  right  braiieli,  looker  and 
Boinewbat  larger  tbiui  tbe  left,  runs  almost  trans ri.'r!<ely  outwards  behini) 
the  aaceudiug  oorliL  and  tbe  superior  voua  cava  into  the  root  of  the  right 
lung,  where  it  ini  mediately  begins  to  divide  in  the  umiiU  manucr  of  aitenec 
The  Itft  l/eaiich,  shorter  than  the  right,  pn-sses  horixuutally  in  front  of  Iha 
descending  aorta  and  left  bronchus  into  the  root  of  the  left  lung,  to  andeigo 
its  ram  ifi  cation. 

Tbe  right  and  left  pulmonary  arteries,  at  the  root  of  tbe  lung,  l)oth  lit 
in  front  of  the  bronchus  and  behind  the  veins.  On  the  right  ride  tit 
bronchus  ia  highest  and  the  veins  lowest,  while  oil  the  left  side  the  broncbus 
sinks  to  a  level  between  the  artery  aud  vciua. 

i*iifiiic)iiu(y  i'(i7u. — The  pii/iruMuiri)  cmiw,  which  convoy  the  red  blood 
back  from  the  lungs  to  the  left  side  (tf  the  heart,  ultimately  converge  iulo 
/our  abort  venous  trunks,  which  are  found,  two  on  each  aide,  in  the  root  of 
tbe  CL>rTu8|Ki tiding  lung.  The  tKo  veuis  of  the  Tu/ht  aide,  which  ore  longer 
than  tliO!<e  of  tbe  left,  pass  below  the  right  pidmoiinry  artery,  luid  behind 
tlie  superior  vena  cava,  tbe  right  auricle,  and  the  aortii,  to  enter  the  lefl 
auricle.  Not  unfrequently  n  third  smaller  vein  exists  on  the  right  aid*. 
The  two  If/l  pulmonary  veins  rnn  a  shorter  oourao  to  reach  tha  auricde, 
JMnng  in  front  of  the  descending  aorta. 

SYSTEMIC  VESSEIA 
AllTElilES. 
TUB  AOHT4, 

The  aorta,  the  large  main  trunk  of  the  ^stemic  arteries,  i»  sitnated  partly 
within  the  thorax  aud  partly  in  the  abdomen.  It  couinicnces  nt  tbe  left 
ventricle  of  the  heart,  and  .■tfter  orcbiiig  over  the  root  of  tha  lofl  Innj. 
descends  in  front  of  the  vertebral  column,  aud  passing  through  the  diAphngm 
into  the  abilominal  cavity,  ends  opposite  the  fourth  lumbar  vertebra  b; 
ilividing  into  the  light  aud  left  common  iiiac  arteriea.  In  this  course  tlie 
aorta  forms  a  continuous  undivided  tl'unh,  which  gradually  diminiidle*  in 
size  from  its  commencement  to  its  termination,  and  givus  off  larger  ot 
smaller  branches  nt  various  points.  Different  parts  of  the  Tcssel  haic 
received  particular  names,  derived  from  their  jMaition  or  direction  : — tliB 
following  are  gene  rally  recognized,  viz.,  the  nnh  of  Ihe  aorUi,  the  (Anrvic 
aoiia,  aud  the  ahduniinul  aorta.  The  short  curved  part,  which  reuto 
from  the  ventricle  of  the  heart  to  tbe  side  of  the  third  dorsal  vertebra,  » 
named  tbe  arch ;  the  straight  part,  which  extends  from  that  vertebra  to  th 
diaphragm,  is  called  the  (/I'lmnV  aorta  ;  and  the  remainder  of  the  veoct. 
down  to  iU  bifurcitioii,  ia  designated  the  ahdominal  aorta. 

Areh  iif  the  Aorta. 
The  arch  of  the  aorta  commences  nt  the  upper  port  of  basp  of  tlie  bA 
J  ventricle   of  the  heart,  behind    the  pulmonary   artery.      At   fin-t    it   tW 
bpwordii   aud    to  the   vie^t  aide,  somewhat  in  tho  dircctiou    of  Um  hoMi 
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it'eir,  and  crosBos  oMiquel;  behin4  tho  Bteniiim,  approueliing  at  Iho  aivma 
time  mors  nearly  to  tjiat  bono.      HHving  gainoil   the   level  of  thu  up^ier 

Fig.  21 9. -View or  in ■  Pig.  249.  Fig.  250. 

Aunri  riuiH  BimnK, 

WITH  TUB  WIUST  fAAt 
or  ITS  PKIKCIPlt 
BOAaCUBS      Dl»4SKaTBD 

OUT  or  Tu«  Bum 
(Irani  R.  Qmiiii).      J 

1,  roDLmennment  of 
the  aorta  at  Iho  jiliicd 
•then!  JC  haa  l*eii  ecpn- 
raU-d  fruiu  tlia  left  ven- 
tTJcfn,  qliawing  t>«lL>w  tlie 
Kmilunar  viklvca  ckt^l, 
iu  rnintand  at  tlic  bIiIis 
Ibe  ililstatiouB  f.-rn' 
afitniinnt^thv^c  valvefl, 
iir  Biiiueffl  of  Valsalfn, 
an  J  alioTQ  iheae  tbe 
origin  of  tho  tight  and 
ltd  oonuuir;  arlerici ; 
!,  tha  uccDiliag  part  of 
tbe  arch,  with  tbediJaLa- 
tion  t«rin'-J  ainuB  of  tin- 
orch  ;  3,  tlie  l«ick  uf  tfao 
OTvb,  or  tcrminatmn  of 
ill  ilpaoeuding  portinn  ; 
4,    ionoiniuate    orMrj; 

6,  loft  carotid ;  S,  left 
lubclalian  ;  7,  liclluv 
of  tbe  arcb,  and  far- 
lb  ur    down   tlie    aorlii, 

7,  7.  indicate  tvii  out 
of  Ibe  Beriia  of  inter- 
euBlal  arteries :  tbe  cebo- 
pbsgeal  arleriea  ire  alaa 
B^fQ  riaiog  from  tlie 
fmut  of  the  thiiracio 
aorla  ;  S,  B,  Hght  BUid 
left  rrnid   aitenca ;    9, 

I>,   right  and  leli   cum-  ^       Hf'I  ^9-'f 

mon  iUaa  iirl^riea ;  10, 
middle    aunni    artery; 

11,    tnarka   cne   of  Uie  ..  /M'     I     1(1 

iDfcrior  diaijbnguiatio 
arlvriei ;  -i-,  tba  umliu; 
aiiB ;  13,  Ibe  gxtrja 
unerj  ;  13,  Ibe  hepatic; 
l-l,  tbo  ipbrnic ;  16, 
siiperi'T  mewtiMric ; 
1(1,  iufBrior  meaentciid  ; 
17.  lijjbl  and  left  ayei- 
ma-tia  arluriee. 

Pig.  2.10.— Vmw  orins 

AuKTX  nuiH  biiiiu'ij, 

WITH     m     FRISCIFIL  If 

■KiiKDii^  {horn  K. 
Qukin).     1 

Tbe  number*  bive  the  same  •rignlBealioD  lU  in  Pig.  249.  Tbe  origin  of  Ibe  right  and 
left  iut«mi>tal  arteries  cluio  tu  caob  ullier  itud  near  llie  middle  uf  tbe  aorta  [i<.»t<:ii"rly  ii 
■buwD. 
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border  of  tha  second  caNtul  cartilage  of  the  right  side,  tbe  vessel  (klt«ra  iU 
course,  itnd  in  directed  iipvnrds,  bachwnrdB,  and  to  the  left  side,  then 
diroctif  backwards,  in  cootaut  with  Uie  tracliea,  to  tlie  loft  sidt;  of  the  body 


Fig.  951. 


Fig.   261. — Vnw    or    rm 
TndBioio      AUD       iTrr«m 

FiBT  OP    tQI     ADDoatllb 

A0KT&,    snownra    TBirl 
en-iNcnss  ;  ToCBTun 

miH      A    SKHTCH     Of   IBl 

HBST  rtBTs  Of  Tns  C»- 

lUlTrn      ABD       SCICUTUI 
AnTERIKS.        I 

The  6nt  rib*  Iiare  tirai 
TemoTed  in  front  Qf  Uit 
atUdnneDt  of  Iha  ic&Iaiii 
uitlcai  maBcloi,  and  tat 
■uppased  to  be  dn*s  mmt- 
what  apart  ;  the  rest  of  thi 
ribe  dnwu  to  tlie  elerailh 
are  iltviitpj,  along  with  Un 
intfrciiiitiil  miiBcles,  ■!  •dim 
distance  on  teiJe  their  an^ln; 
tbf  iaWmnl  iatcrcoalal  mov- 
eles  &re  Ifft  in  all  the  s|s«* 
eiHpliiig  the  seirentb  uJ 
eighth,  in  which  thtj  tn 
ntodied  ao  as  U>  eipMe  tilt 
exlemal  lay  ft.  The  diA- 
phrngm  luu  been  cut  tnnt- 
vcnelj  near  ila  cmn,  asd 
the  part  left  behiod  ia  tap- 
posed  to  be  Htretched  sp- 
vani*  and  to  the  side*. 

a,  tbe  front  of  the  hjoU 
bone ;  6,  plaeed  on  lit 
anterior  scalene  niuola^ 
point*  to  the  nppec  part  if 
tbe  pneamogaMiic  nerrc*; 
0.  tbe  trachea  bctov  ilic 
iitbmus  of  the  thfiuJ 
gl&nd,  and  lower  don  lit 
cartie  leller  iaon  the  l;(l  Lnn- 
chus;  C,  oneof  the  itirifinBl 
of  tb«  right  broDcbiu  eiiH>S> 
ing  frum  behind  the  aorta  ; 
ID  tb«  hoITov  of  the  aoitw 
arch,  ahoTc  5,  aie  aeen  tlu 
coril  <>r  the  duet na  arteriisM 
cot  ahurt,  and  the  led  n- 
current  nerre  paaine  Ms* 
tbeiircb;+,UpIaeedoDth» 
ridbt  lide  between  the  n- 
cnrreat  Dene  and  tbe  <•'■ 
lebral  arlerjr  as  they  jtM 
upwarda;  rf,  theonopbafu: 
t,  npon  tbe  right  crua  of  lb 
dinrhragm,  and  bnW 
down  e",  murk  the  reeeiM- 
celnm  ehyli  of  the  thuradi 
dnet,  and  its  commeaccmeil 
bj  tbe  lumbar  plenu  of  lymphatic  tbbmI*  and  efferent  meaenterio  lacteal  resaela  ;  /,  «i 
elia  llllKi,  geveiitli,  and  eloYou^h  rlK  voinls  to  the  rcna  asjgos  aod  superior  inliiliiri 
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Teina  of  the  riglil  side ;  g,  kiJDej,  y,  mpriroml  bodj  ;  i,  body  of  tli*  foocth  lumUr 
lerWbra, 

/,  aiotu  of  Ihp  nnrtio  arch  or  iwi-cnillng  purl  of  [he  srcb  :  Wo*  this  the  geroilnnM 
Tklm  aro  Men  duaoJ  aod  diateaded  by  injccllDU  \  J',  poHlerior  part  of  Iha  aroh.  npon 
which  the  left  pnaDniu-gastrie  iiefva  fa  aeeii  dcacendiag  ;  1',  desceuding  Uionuao  part  u( 
Xbo  aortB  :  //,  atKloiniimt  ai^rta  umorgLDg  from  botweeu  the  cruni  of  tins  diapbr^u  and 
di^sotitding  to  near  tt«  IcnDiDatioD. 

Brnnchea  of  the  aroh  iiDd  thoracic  aorta ;  1,  right  sod  left  comnarj  attpries  ;  2,  inno- 
roiimte ;  3,  left  carotid ;  i,  left  tabeUiiftii ;  6,  lironcbial  arteries ;  6,  6,  uuophugeal 
■rleties ;  the  lower  fi^re  poiuteby  a  line  to  the  thuracio  dnct;  7,  juteroaalal  utoriea, 
marked  in  the  sixth  and  eerentb  iDtercostal  gpiicva. 

Branches  of  the  abdominal  aorta  ;  S,  icfcrioi  diaphngmttje  uCeriea  eat  short ;  0, 
erelike  iTii  with  the  gnitric,  sjFlenic,  and  bDi>utic  arteries  eat  abort ;  10,  placed  on  the 
aorta  below  the  Jiiiperior  mecenterio  orter;  (eat  abort)  and  the  ori^n  of  the  renal  arteries ; 
a  little  below  this  the  ori)pa  of  the  spermaLie  arteries  ;  below  //,  the  inferior  mewnt«rig 
srterj,  11.  11,   two  of  the  InmbaT  arteriea. 

Bnincha  of  the  carotid  arteriea  ;  the  j^eater  part  of  the  riEht  camtid  artorj  liu  been 
remored  to  abow  the  oioent  of  Ihe  lertehrni  nitery  in  the  canal  of  the  tranavene  pro- 
cesses ;  +  ia  ;iliioe(t  between  the  lerlebrai  nrlnry  and  the  recurrent  Isrjngeal  nerve ;  3', 
internal  carotid  arterj ;  i,  eoiutocnccment  of  llie  eiternnl  camCid  arlerj ;  eloac  to  thU 
the  auperiiir  thyniiil  ortor}'  is  giTeD  off,  which  ie  aecn  descending  to  the  larynx  and 
thyroid  body;  5,  the  lingual  and  flKikl  arteries;  6,  coattnuation  of  tbe  sxtemal 
carotid,  ke, 

Branchea  of  the  snbclaTlMi  irtenea  ;  on  the  right  side  tbe  middle  part  of  the  scilenaa 
ODticua  moscle  is  removed  ;  on  the  left  the  ligara  4  ia  placed  dose  to  tbe  origin  of  the 
four  following  iiMselB  ;  5,  Tertebral ;  0,  iuternnl  mammary;  7,  thyroid  uxia  ;  7',  its 
supm  aotpukr  branch  ;  T".  its  troniverae  cercioil  branc^h  ;  S,  snperior  intercostal  artery, 
supplyiux  two  Hpacea  on  the  rtght  side  and  nne  on  the  left,  rising  in  common  with  tba 
deep  oervieal  nhich  turns  upwards  bubind  tiio  aubclavioa  orterj  ;  S,  ■  posterior  toapaUv 
■rtery  rising  from  tbe  tliird  pvt  of  the  anbidarian. 

of  tbe  second  dorsil  vertebra.  Arrived  at  tbnt  point,  it  bends  downwftrda, 
inclining,  at  the  name  time,  a  little  tow.irda  the  middle  lino ;  and  at  the 
lower  border  of  tlie  body  of  the  third  dorsal  Turtebra,  on  its  left  side,  the 
iirch  terminntes  in  the  descending  portion  of  the  veaaol.  At  its  origin,  the 
nrch  of  the  aortn  ia  inryer  than  elaewhore,  and  presents  externally  three 
aniall  bulgings  of  neatly  oqual  size,  oorreaponding  with  the  dilatatian« 
which  form  the  siiinsfj  nf  I'lilfidM  or  of  the  luirlic  valrcSy  already  deaeribe-l 
with  the  heart.  Two  of  these  simises  are  placed  anteriorly  anil  on  a 
posteriorly,  and  in  the  two  anterior  sinusot  are  seen  the  orificoB  of  the  two 
coronary  arteries  of  the  heart,  the  first  brauohea  given  off  by  the  aorta. 

From  the  differenoo  ia  the  direction  and  counectiona  of  diiraroiit  portions 
of  the  arch  it  is  described  as  consistiag  of  au  oicerulini;,  a  (raiui>erse,  and  n 
descciuiiiiri  portion. 

The  ateendiiiy  portion  of  the  arch  of  the  aorta  ja  phiced  at  its  oommenco- 
tneut  behind  the  stemmn,  on  a  level  with  the  lower  border  of  the  third 
costal  cartilage  of  the  left  side  ;  and  It  riaea  as  high  as  the  upper  border  of 
the  second  oostal  cartilage  of  the  right  side.  Its  length  is  about  two  inches 
or  two  inches  and  a  quarter  [  and  its  direction  is  curved. 

In  moat  cases  there  Biuats  along  the  right  aide  a  dilatation,  named  the 
grffit  dmis  of  the  norla.  This  dilatation  varies  in  site  iu  different  bodies, 
and  occasionally  ia  not  to  bo  detected. 

Thia  portion  of  tbe  aortic  nrch  is  enclosed  in  the  pericardium,  asd, 
together  with  the  pulmonary  artery,  is  invested  by  a  fold  of  the  aeroiia 
layer  of  that  bag,  in  such  a  manner  that  both  vessels  aro  oovered  by  the 
serous  membrane,  eioept  where  thoy  are  in  contact  with  eoch  other. 

At  its  commencement  the  nsooiKliug  part  of  the  arch  is  concealed  by  the 
pulmonary  artery,  and  by  the  right  aiiricul.ir  appendage  which  overlaps  it ; 
but,  further  up,  the  aorta  passes  to  the  right  side  and  the  pulmonatj  artery 
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to  tlio  left,  nnd  tliiia  the  aortit  oomea  into  dew.  It  spproadHS  reiy  mhIii 
the  Bturuum,  from  wUicli  it  u  separated  onl;  bjr  the  pericBudiam,  by  Mac 
aoiniuutivo  tiiwue,  uid  by  the  remaius  of  the  thjmiiiB  giui*l  lodged  is  tba 
modiiutiuiil  space  :  higher  up,  tlia  deacendiiig  vena  c&ra  Ue«  on  tbe  tigbt 
siJu,  [»!<)  tlio  pulmounry  artety  |>asi<ea  baakn-imla  on  th«  left  ;  whik  behind 
are  placed  tUe  ri{[lit  brouohtw  of  the  pulmoiuuy  ve»el«. 

The  socoud  or  traiisverte  port  of  the  arch  is  co7tir»d  on  the  left  oda  bf 
tbit  luft  jiloura  ftud  lung,  and  is  placed  immediately  in  boat  and  to  tfa* 
left  of  the  triclien,  before  its  bifnrcution  into  the  bronchi:  it  tondkea  lik»- 
v/ho  the  cuaopbngiu  posteriorly.  The  upper  border  of  the  tnuisretBe  put 
of  the  arch  Ium  iu  coutoct  with  it  the  left  iunomiiiate  Tein  ;  and  tm 
it  are  giveu  otf  the  larfje  arteries  (innominate,  left  inrotid,  and  left  iiit» 
clavinii),  which  arc  fumisheU  to  the  head  and  the  upper  limbe.  Tin  lo"* 
or  concave  border  ovurbnugs  the  bifurcation  of  the  pulruonary  artoy,  ittJ 
in  connected  with  the  left  branch  of  that  artery  by  the  remains  of  ttt 
ductus  arteriosus.  At  or  near  ite  end  this  part  of  the  arch  is  i  mini  ■ 
front  by  the  luft  vagus  and  phrenic  nerval,  with  aome  offsets  of  tb«  ajHipfr 
thetio  ;  and  the  recurrent  Uryii);eal  branch  of  the  vagus  toroa  nywmb 
beneath  and  buhiud  it. 

The  tlctctiuiiiijj  portion  of  tho  aroh  res^s  agauut  the  left  side  of  tha  bodj 
of  tho  third  doi'sal  vertebra,  and  ii  covered  by  the  left  pleura.  To  tk 
ri([ht  side  of  this  port  of  tho  arch  is  the  ccsophogua  with  the  thoracic  iIikL 
DiiANCues. — The  branches  ^ireu  off  from  the  arch  of  the  aorta  aro  firsli 
number.  Tuu  of  these,  named  the  curunniy  or  cardiac  arteriM,  ma- 
paratively  small,  ariao  from  two  of  tho  ainusas  of  Valsalva,  and  ar«  diiUi* 
butud  to  the  walls  of  the  heart.  The  other  three  are  large  primitive  tnub, 
which  supply  the  head  and  ueck,  the  uppur  liciibs,  and,  in  part,  the  thacu, 
and  uHunlIy  arise  from  the  cniddle  or  highest  port  of  tho  arch,  ia  the  (olio*- 
iut;  orUur  : — lirst,  the  iitnomiiuitc  or  l/ruchio-rephalie  artery,  which  Boon  nib. 
ilividus  into  tho  r'l'jht  subcJncUot  and  the  riglU  furolui  artorioa  ;  seoond,  the 
iifi  ciiriilid  :  and,  third,  tho  left  t^ibdnvian  artery.  Tho  origin  of  the  Idl 
carotid  artery  is  usually  aomowhut  nuiu^r  to  the  iimomiuate  artery  than  it  it 
to  the  lubolaviau  artery  of  ita  own  side. 

PlcuuiniTiEB.— (For  more  extonilcd  iaformatian  on  tho  pci-uliaril!c4  of  Uic  t^ini 
anil  of  tliu  Mnud-vessuU  in  geoerul.  the  etuJciit  iu  ruferrL-J  to  "The  Anatomy  oS  Uk 
Artorim,"  by  Utubard  Quaiu,  Louden,  1S44.) 

I.   Peca'iariliaof  the  Arch  ittdf. 

VaritUiona  in  heiijltl. — The  nrcb  sometimea  reaches  •otj  oeirly  as  hig^  as  the  top 
of  tbo  stcrnuoi.  OcciwiaaaUy  It  ban  been  fuunil  un  inch  and  a  half  below  that  leni 
and  ill  rare  instancca  aa  mueli  oa  three  int^Ues  lielun  it. 

ihmhlf  arch.— 1'tiii  very  rate  vnriolj  Una  been  known  to  occur  in  two  farms,  h 
b'ttli  of  Ihcsc  tbo  trachea  and  nuoplijigua  pnaBcd  tbrougb  the  cii-ulc  furmeil  liy  tht  t*f 
divisions  of  Ibo  srub,  wbicb  udiLciI  behind  tbcm.  lo  one  fonn  Lhc  arch  retained  If 
incliiialloa  to  tbe  left  aide ;  the  [nilraonarj  artery,  placed  in  its  proper  pmiliou,  v» 
uuiled  to  tbo  left  divL-ion  of  the  aorta  by  tbe  oUileratod  iluclu.4  arleriosaa-  lai 
Uom  uacli  divtiian  of  tho  arch  tva  bnuichci  aroae,  the  carotid  and  subclavian,  lo 
t.lio  olbor  form  a  sjmmclrieal  ring  waa  completed  by  the  two  divUiona,  each  giriBj 
Hite  to  LbrcD  vcaaala— flubcbvian.  and  cxLorual  and  in(«riuil  carotid;  while  the  fA 
moimry  artery  dipped  into  ibo  circle  from  ahosc,  and  sent  out  it*  broached  bcaealh  it 

Iti-jhl  arch. —  Arching  of  the  aorUi  to  the  right  side  has  been  observed  t«  occsrii 
three  different  foriua.  lit.  Aeeom|iaiiying  total  tranapo^'iLion  of  the  heart  tai 
viacura.  2nd.  Oeeurring  tritbnut  traui'p'jsilion  of  other  parts,  and  with  the  Icftbi' 
nomiiiBlo  artery,  right  earolid,  and  right  aubclavmn  given  olf  iu  succenion.  iA 
'■cvurriug,  lii  like  Uiauncr,  without  tranniioaition  of  other  parla,  ita  Qrat  braniA  betlt 
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the  lefl  common  raroLiil,  Ihe  eecoad  tbo  right  coniinon  pamtii).  tbc  tbird  the  righl 
But>clnrian,  aud  iIig  fourth  lb«  left  aubclurUa,  passing  beliiad  ibo  mtoyhngMA  to 
nacii  Its  deallaation. 

II.   Peculiariliet  ajfeeling  iJit  Primary  BroHclira. 

TTie  situation  qf  iJie  brnnchm. — ^iiialead  of  ajiringing  from  the  highest  part  of  the 
well,  the  branches  are  froqiiealty  moved  altogether  to  the  right,  and  take  origin  from 
Ibii  commencement  of  the  tmnaver^e  portien,  or  even  rroiD  the  enil  «t  the  ascending 
portion  of  the  arch.  In  llio  ordinary  amingomcnt  the  origin  of  Iho  IcfV  carotid  ia 
Dcarai  to  the  innamlnate  than  to  the  ieft  subclavian ;  bat  the  hranclies  aometLmcs 
trite  ut  equal  dlatancca  From  each  other,  or  are  unuHually  vrldoly  apart.  A  icrj 
frequent  change  uauelBls  in  the  appcoiiuiution  of  Ibe  le^  carotid  towurik  the  in- 
aominate  artery. 

Tlie  Riiinber  and  arrangement  o/Ute  hranehet. — The«e  are  extremely  Tarioaa.  The 
most  frequent  change  met  nith  is  their  rvdurlioa  to  Iwu,  from  the  left  carotid  beln^ 
united  in  a  comraoo  tiunk  with  the  innnininute  artery,  la  caties  of  rare  occurreneo, 
the  carotid  and  Eutiolavian  arteries  of  tlia  left  eiJo,  as  well  as  thoie  of  lbs  right, 
arc  conjoined  in  an  mnainiuate  arter;. 

Oq  the  other  band,  the  number  of  the  primary  braochea  baa  beea  found  l«  bo 
autiinfiilfil  M  f>iur,  by  tlie  Kpamtion,  as  it  were,  of  the  innominate  artery  into  the 
ri);hl  carotid  and  subclavian  arteries,  both  arixing  directly  from  the  aorlu.  In  tha-wj 
caws,  the  right  Enl>[rlaTian  artery  is  most  frequently  the  last  branch  fjlvea  otT,  |iro- 
ceeding  from  the  baeb  part  of  the  arch,  and  poMing  behind  the  cesophagaa  to  reach 
its  destination ;  bat  aometimca  it  is  given  oS  in  iti  jiropcr  order,  as  tlie  lirst  branch, 
and  in  rare  inatanceit.  11  has  been  the  seeoml  or  third  branch  givoo  off,  ta  which 
case  it  has  paaied  behind  tboae  which  preceded  it, !«  reach  Iho  limb. 

In  those  Inslancea  in  which  the  right  subclavian  is  the  last  va»cl  given  olT,  and  id 
aome  other  abnonaat  anangementa.  b  small  pouch-like  dilatation  is  aamelimcs  found 
on  the  arch,  which  ia  a  vodtige  of  the  right  aortic  root,  and  ia  acconnUxl  for  by  the 
changes  in  devclopnicat  which  huvc  led  to  the  unusual  dijiposition  of  the  branches. 

A  remarkable  variety  is  on  record,  in  wbii'h  the  aorta  divided  at  onoo  into  two 
vessels,  as  U  the  usual  arrangemcut  In  some  quudnipeda,  all  the  arteries  for  tlie  heart, 
necl:.  and  upper  limbs,  taking  origin  by  u  single  trunk.  In  tho^e  cases  the  single 
trunk  referred  to  passed  vertically  upwards  and  divided  into  three  branches,  in  the 
form  of  a  crou. 

Ad  abnormal  armngement  of  three  branches  springing  from  a  oomuilly-arTangeU 
arch  has  been  observed,  in  which  the  two  carotids  have  arisen  by  a  common  trunk, 
and  the  two  subchivians  acparaloly — the  right  subclavian,  in  most  instances,  being 
Irauaferred  beyond  Uie  other  branches  to  the  loft  end  of  the  arch. 

III.   Paxiiai'itiet  in  vliiefi  one  or  more  Seamdarg  Btandim,  nmalln givenfiom 

the  Subdnmii",  ire  tltrired  diTtctl<jfro>a  llie  A  orla. 

In  nearly  all  instances  liclonging  to  this  section,  there  is  only  one  secondary  braneb 
taking  origin  frvm  the  aorta  ;  and  the  occurrence  may  either  accompany  the  oniinary 
arrangement  af  the  primary  branches,  or  coexist  with  a  diminution,  oc  with  au 
increase  in  their  number.  The  additional  branch,  when  it  is  a  normal  artery  trans- 
posed, is  almost  invariably  Ihe  left  vertebral,  wliiji  in  nearly  all  those  catea  uii-es 
between  Ihe  left  carotid  and  left  subclavian  arteries ;  but  It  has  also  been  observer) 
to  proceed  from  the  aorta  beyond  the  last-named  trunk.  Very  rarely  the  additional 
branch  U  the  right  vertebral. 

The  i/iyroiilfa  ima,  a  small  eupcmumerary  artery  occaElonallyr  fomid  aacending  (a 
the  thyroid  body,  samotiinea  arisea  from  the  arch  of  the  aorta. 

Drvetopment  0/ virinl'oiu  in  the  aortic  nrcA  arid  it»  hranchfji. — Many  of  the  molt 
frequent  variallona  in  the  arrangement  of  the  arch  of  the  aorta  and  its  bmnches  may 
be  eiplained  on  referring  to  the  development  of  those  vciaels,  by  supimsing  that  one 
of  the  usual  branches  has  become  olalnictcd  in  early  fnolal  life,  and  that  llie  clrcuhi- 
lirin  has  lH>en  carried  on  by  the  pcrsisloncc  of  one  of  the  original  resscU  which 
otherwise  would  have  been  obiiteialed. 

Thus  in  the  case  uf  i^onUi;  aortic  ardi,  bolh  the  fourth  bronchial  Tascubir  ar^liei 
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rcmnin  perviDHH :  In  a  rax  of  right  nartie  orcJl,  tJie  fonrtli  arch  of  Iha  rigU  M^ 
in^leikil  uf  Ihul  oflbc  Ivft.  hna  rcmBiDcd  porvioiu  ui<l  Ii*h  taken  or  pMMAaanl  do*- 
lo|iiiient,  iliilc  nt  the  Bamo  (imc  sdjusling  devialioiia  from  like  ililMJ  piwia  if 
dcreloptiicnl  hare  octurred  io  parts  of  Iho  other  uvhof,  wbieh  lead  la  m  Milt' 
noinlnnlc  hclnp  thp  first  ^rent  Tcaacl  rising  from  the  krcb.  mil  to  tb*  right  «uMU 
Rnil  right  sutiolrxviaTi  art«rii\B  riaing  Inter  in  eucceiiiOD.  Thas.  loo,  KiotfaWK  o( 
Iho  ri);ht  BubclaviuD  artery  fcvm  it«  uxusl  conDcclian  vilfa  tbc  innniuiiiaU  o(*  MtttsI 
left  Bo^tiI^  arcli  to  the  fourlh  place  o{  Drigia,  uid  ila  remarlul-le  piui-;^B  beUsd  tht 
tTHchps  and  gullet,  may  proljahly  procevrt  from  the  abstTui.-lion  of  th*  f*i1  «l  <ki 
fdiiith  right  aivh  ichivh  unites  tlie  oonie  hulli  vith  the  aortic  root,  mod  UacoMSfMicd 
ii}  porautcncc  of  tho  aortic  raol  itself  exleailiiig  from  the  mkin  aorta  below  lip«t>4> 


Pig.  2S9. 


Pift,  353. — DuoKAKS  TO  ii.Len«*nm 

kiLino*  DP  stma  ABxuaau.  mom- 

TIOVG    Uf    TH«     AOBTIO    AllCS     U*  lit 
BlUKCBU  TO  THK    KoBKlt.  CBaMOH. 

(I]  The  Domuil  diapodtion  ai  in» 
tnted  b7  Pig.  245,  p.  a:>>t:  iU\  M 
nbnortntl  right  aortic  areh  ;  (IIK  iM 
Bortli:  crch  vith  the  riafal  siiI«lan*B  uM} 
ilisphiwJ  to  th;  right  aortic  root;  iIT^ 
an  abnonnal  right  sortie  arcb  vilt  tia 
left  (abclaTian  diBplaeed  to  the  IcR  aofi 
root.  Upper  A,  aaeending  part  ti  Ik 
nortic  arch  ;  lower  A,  deeeea<}ij>(  Ihwwi 
aorta ;  F,  pnlmonirj  trnok  ;  it,  dMM 
atterioinB:  a.  riijht  aortic  niot  or  jtal*- 
mains  ;  a'.  Irft  lUirliu  mnt  ;  r,  «aiiiBM 
carotid  arteries  ;  i,  innniDiuate  artef^; 
t,  right,  and  i,  left  nubdaiiaii  arl* 
ries;  v,  right,  aud  v",  loft  nrlebiil 
aiteries. 


to  the  BnbdiiTian  artei7.    The  fimilu 
\^  /)  /  \  '^'\J  ^  trBnarercncc  of  a  left  nuhdaviaQ  arleij, 

iijJtl  I  \  \     uWw  i"   I'll  in  lii  nation   with   the  BDomiJy  i4 

r*^ 7  /  \  \  a  right  aortic  arch,  may  be  dnc  to  aiiuilit 

a1>norinal  slater  of  darelopiDent  M^u^ 
ring  ona  iliJTerent  fide.  So,  alio,  maaj 
of  tho  other  lest  marked  rariatioiu  in 
I  lie  number  and  position  of  the  peniu- 
ncnt  bmncheB  proceeding  from  the  aortle  aru-ii  prolBiblj  o«e  tlieir  origin  to  cofnaH 
dcparliircB  from  tho  nsual  proceja  of  change  in  liiuse  parti  of  the  original  tmcbIu 
arrhc*  »lth  uhich  their  roots  are  connected. 

Hy  reference  to  development  we  arc  lilicwiie  enabled  to  understand  Iiow  tlie  right 
■ortle  arch  of  tlio  blni,  and  the  doable  aortic  arch  of  roptilej,  aii*e  bjr  oblitcralion 
or  permsnpnco  of  diiTerciit  memiiera  of  a  series  of  bmnchinl  orchoB  romparablc  •itb 
ihone  of  fidiB*. 

(Kiill  reference  to  the  hlctorr  of  cases  of  aoriic  varicllcfl  is  giren  by  TumM.  "Ob 
Varieties  of  (he  Arch  of  Ihe  Aorta."  Bril.  A  For.  Med.  Chir,  lierie*.  1S«3;  asil  is 
arcounl  of  the  origin  of  the  Tarieiics  as  eiiilained  liy  the  obserratJon  of  the  d<T«lo^ 
ment  of  the  veBSols  la  given  in  tho  Mine  juiper,  and  in  ih.it  of  A,  Tbonwea, 
" Deaoriplion  of  t  Casa  of  Klghl  Aortic  Arch,"  4o.,  Qhmfiow  Med.  Jonru.     IMl) 


BRANCHES  OF  THE  ARCH  OF  THE  AORTA. 

THE  (tOROIfiBT   ARTERrEB. 

The  coronary  or  dirciidc  nrteries  aro  two  siniiU  yeRsels,  named   rigbt  mul 
loft,  which  ariae  from  tha  root  of  the  aorta  in  the  upper  puts  of  Che  two 
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M» 


anterior  of  the  throe  nnnsea  of  Valsalva,  on  a  levot  with  the   margins  of 
the  »etiiiluiiiir  valves. 

The  right  coronnnj  artery,  about  the  sizo  of  a  crow's  quill,  niM  obliqnely 
towards  the  right  side  of  tho  heart,  lodged  in  tho  groovo  which  9>>parates 
the  ttHriole  from  tho  ventricle.  It  continues  its  coiinio  iu  the  same  groove, 
along  tho  posterior  aapect  of  the  organ,  until  it  reaches  the  line  of  separation 
between  the  two  ventricles,  where  it  divides  into  two  branches.   The  smaller 


^ 


Pig.  253. 


Fig.  253. — Vis*  o»  tnt  Hkabt  ajid 
ConoiciRT  Anrxnias  laoa  BKtuu  {(tola 
B.  QuainJ,      j 

The  piilmoDsrr  artery  hiu  heen  cut  tbnrt 
close  to  iLfl  origia  in  ordf?r  to  shov  the  Ant 
part  of  the  nortii.  1,  nntcrior  p-irt  of  tho 
riglil  venlricle  ;  2,  lefl  lentriole  ;  3,  root  of 
the  pulninniiry  irtery  ;  i,  asi-oinling  part  of 
the  iieb  of  tho  uurtA ;  4',  tlic  poHlerior  or 
dcACOQcliog  p.'irt  of  thu  ixTch  ;  liotwecD  th^ee 
n  Be«D  tbe  truuHvente  or  loiddlc  part  frnnx 
which  Ibc  bracliio-cpplwlla  arteriea  Uik«  thoic 
origin ;  4",  the  ilumuiUag  Ihonuio  aorta  ; 
fi,  thn  appeDilii  and  aalerior  part  of  tlie 
right  auricle  ;  6,  thoH)  'tf  the  lelt  aiiriflte  ; 
7,  the  right,  nad  7',  the  foft  innominntc  or 
bnu-Uio-eephttlio  vains  joiBing  Uy  form  tho 
Tcna  cava  auj-crior  :  8.  the  inferior  vena 
caia  b«tovr  the  diaplimgia  ;  9,  one  of  the 
large  hepntio  veins  ;  +  ,  p1nc«d  in  the  right 
fturiculu- ventrical iir  groove,  points  to  the 
right  or  posterior  ooronatj  arWirj  ;  +  +, 
placed  in  tho  an  tori  ar  inter- ventricnUr 
grooie,  poinla  to  the  left  or  auttrior  coronary 
arlerj. 


of  these  continues  trttnsversuly  in  tho 
groove  between  the  left  auricle  and 
ventricle,  approaching  the  termina- 
tion of  the  transverse  branch  of  the 
left  coronarj  artery  ;  while  the  other 
branch  runs  longituiiiu ally  downwards 
along  the  postorior  wall  of  the  aeptnm  between  the  vontriclea,  giving 
branches  to  each  ventricle  and  to  the  septum  between  them. 

In  its  course  the  right  coronary  artery  gives,  besides  the  offsets  already 
noticod,  small  hranobea  to  the  right  auricle  and  Tontriole,  and  also  to  the 
first  p.\rt  of  tho  pulmonary  artery.  Along  the  right  border  of  the  ventrivio 
a  rather  large  branch  tinually  defends  towards  the  apex  of  the  heart,  luid 
gives  offsets,  in  its  progress,  to  the  anterior  and  posterior  surfaces  of  the 
ventricle. 

The  U/l  eoronary  arUry  is  rather  swaller  than  the  preceding,  and  arises 
from  the  loft  anterior  sinus  of  Valsalva.  It  passes  behind  and  then  to  tho 
loft  aide  of  tho  pulmonary  artery,  appearing  between  that  veasei  and  the 
left  auricular  appendage.  At  first  it  Ucaconds  obliquely  towards  tho  anterior 
interventricular  sulcus,  whore  it  divide*  into  two  branches.  Of  these,  one 
pursues  a  transverao  direction,  turning  outwards  and  to  tho  left  side  in  the 
groove  between  tho  left  veutricle  and  auricle,  and  approaching  at  the 
posterior  aspect  of  tho  heart  the  traniverse  branch  of  tlie  right  coronary 
artery ;    the    other    branch,    much   the   larger,    descends   on    tho   anterior 


U2 


COMMON  CAROTID   AUTERIKS. 


the  omo-liyoid  muBule.  Frum  thia  poiut  upwnrJs  to  iU  liifiitx-.-ition,  the 
voHsel  ia  covorod  by  tlio  sterDomuatDiJ,  by  ths  platyema'  luid  fibsciSi,  uid 
by  the  commou  iiitegimieut  ;  and  lies  iu  fi  triiuigular  space  bounded  by  tlio 
steino-niastoid,  Uie  omo-liyoid,  tuid  tlie  dij^a^tric  iuuscIia 

Fie  2fi4. 


Kit;.  £G1. — View  ut  tuk  Rioht  CoHHnN  Cir.iiTin   Ann  Sdbolavur  Aktimbs,   with 
inK  Ontoix  OS  ruma  Sitiiiaiiut  ind  theik  IIelitiiiks  ^rram  £.  Quun).     | 

The  iUmo-nuUtuid,  aterno-UiyrtHd,  ulemo-tijoicl,  hai  omo-hyoid  iDiiulra  hmit  bwli 
remcivtJ.  Ibe  ttajieiius  has  heen  detothed  rrom  tlie  uuter  part  (if  the  clavicle  and  tiiTii«l 
bnckwardi.  anil  tlie  inner  ^nrt  ii(  the  clnvictu  hna  been  tciiinci;!) :  a,  iiMotid  glanij  aai 
the  pln(4<  wlirte  the  dnct  of  Slrnfum  Icavfa  it :  1;  Angle  oCthc  jnHnnJ  mssBetcr  musrle;  c, 
Bubmuiillary  filand,  cncli.H?d  U?Lw«en  the  dijiiiptric  nod  Etylo-hjfnid  maBclvs  ;  d,  dividnl 
up|ipr  part  of  the  uteiTio-niAal^iid  muficle;  f,  froot  of  the  byold  bone;  f,  thyroid  arltln^; 
jji,  iBlhiuuB  of  Ihe  thyroid  ulniid  ;  A,  the  trachai  nbove  the  inler-rUtirulnr  nolrh  of  111* 
cternam  ;  ).  i*,  the  m,vb  enita  of  Ihu  clavicle,  the  portion  between  tlicoi  batiog  beoi 
[renioTed;  t;  the  Rrst  rib,  WA"V  wlui'h  la  seen  the  clWidid  edge  of  the  );i«iit  giecinrikl 
[.IBu»Ovr  and  beni'Ee  it  Ihii  nui-clnviuH  ;  /.  fr'int  of  the  Blemnm  ;  w.  ppnh-noB  nit-diiis  .  ■, 
eralor  anguli  HCapulm  ;  o,  dec|i  aurfaco  of  iLo  truptiiua,  whidi  i«  turned  uid«  *  j-,  on  Ifat 
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loagua  oolli  muBole,  paiatlug  bi  the  pncnmogutrio  nerrs ;  IV,  tho  a|ip<irmngl  oF  the  nerces 
of  the  miliary  pleiua ;  A,  ihc  iaDuiuiaiile  orterj ;  1,  right  conimoa  carutid  artery  ; 
v.  pliieed  iin  the  left  Hbe^a^)-lhJrDi'i  muicle,  yjoiaU  to  a  pari  of  thi;  left  i^aicamu  caroiiJ  ; 
2,  laternal  curotid  ;  2\  iipfjcr  jArt  of  t1i«  intCTDal  juguliLr  rein,  wbleh  hoa  btwn  removed 
littweon  i,  iinJ  2'  ;  3,  and  4,  eitonial  lUitolid  ;  3,  i«  jilnoed  at  tbc  origin  uf  tlis  unpiTior 
Ikjniid  nrlerj  ;  4,  al  th.-il  of  the  tiogusl  ;  further  up  the  TfBwl  may  be  aoen  tbe  scpani- 
tiou  of  Iha  aleroo-ma^toiil  twig  and  thu  facinl  ntid  oKipitol  Uianchei  frLitu  th«  diiud  ttaiKl ; 
ft,  is  placed  on  tht^  Chyi'ip-hyoid  marH:]*?  Iietwoca  the  hy<kid  and  larrnp^l  brancbt's  of 
the  superior  tbjroid  artery  ;  fi\  the  tbyrc^d  or  gtandulor;  ^,  tbe  liheial  ^"tfiry  pusning 
oTer  tbe  base  of  the  jaw ;  7,  tbe  luperSaial  temporal  ttrtory  ;  8,  the  first  part,  S',  tbe 
ibird  part  of  tbe  nrcb  of  tbe  aubolaruui  artery  ;  &',  the  iniictaTiau  Tcin  te)iBrated  fruiu 
the  nrtery  by  tbe  scaientu  antieae  idoscId,  showa  by  the  remoial  of  a  jidrtiou  of  Ibn 
obtvielu ;  9,  U  placed  on  the  acdlcooa  nnticiu  oioacie  ia  tlie  aagle  betveuD  tbe  Iraiu- 
Tursali*  colli  and  aapra-ncapular  brancbi^s  of  tbe  thyroid  aiia;  10,  oaler  partaf  tbe  supra- 
ampular  artery  ;  IQ',  tniDHTerse  onrvlcal  braochea  pasflLag  ioto  tbo  d»p  aurTaco  of  tbe 
tnipeiiua;  10".  tbu  poalerior  acapiiLar  artery,  reprewnlod  as  rising  directly  fnim  the 
tbin)  |«rl  of  the  aaliclavUn  artory,  and  piuliig  thrungb  the  niilliiry  |>1eiu»  of  nerveti 
nod  nndet  the  levator  nnguli  msijiuIdj  ;  11,  on  the  acalenui  autifui  iiiu>cle,  piiiDtc  to  the 
■iiferiur  thyroid  artery  uenr  the  place  where  the  aaoeDding  touaeiibkr  artery  of  the  nuek  is 
piren  off;  the  phrcaie  Dcrve  liea  on  tbe  mnacle  to  tbe  outeide  ;  ab  ^  the  aupra-utjiiial 
twig  of  tbe  aBpra-acapnlai  artery  is  abovn. 

Posteriorly,  the  artery  is  supported  by  the  cervical  vertebrw,  Hie  loDgUB 
colli  and  rectus  capitis  anticus  musclea  iutsrvouiug.  Heuce  the  flo*  of 
blocMl  tlirougli  it  may  bo  cominanded  by  prsHsiire  dirocteJ  baokwards  ^ainiit 
tbe  voi-tobnil  oolumu.  The  inferior  tliyroid  artery  crosses  beliind  the 
carotid  sheatli. 

Oa  the  inner  side  the  vessel  is  in  juxtaposition  vith  the  trachea  below, 
and  witli  the  thyroid  body  (wliich  often  ovurlaps  the  artery),  the  larynx, 
and  the  pharynx  hi);her  up,  Along  ita  outitr  side  ar^  placed  the  luteriiid 
jugular  vein  and  tlie  vagus  nerre. 

J{el<illoH  U>  Veins. — The  inicnial  ytgviar  Venn  is  close  to  the  artery  at  tho 
upper  part  of  tlio  neck,  but  in  approaoliiny  tho  thorax,  the  veins  of  both 
sides  iiicliuo  to  tho  right,  and  bunou  that  of  tbe  right  aide  is  separated  from 
the  artery  by  au  angular  interval,  whUe  that  of  the  kft  side  approaches  tlia 
artery,  and  ereu  lies  in  front  of  it  at  the  loner  part  of  tbe  ueck. 

Cruwiing  over  the  upper  part  of  the  common  carotid  artery  to  join  with 
the  jugular  vein,  ore  two  or  more  superior  thijruid  Dciria,  which  occasioiinlly 
form  a  sort  of  pleins  over  the  art<.-ry.  A  miil^t  thyroid  rein  not  unfruquuiitly 
crosses  tho  artory  about  half  way  up  the  ueck. 

The  anterior  jugular  rdii,  whore  it  tuma  outwards  nndor  tho  sterno- 
maatoid  muscle  to  join  the  subclavian,  crosses  tho  lower  part  of  the  artery. 
This  vein  i^  generally  of  small  size,  but  occasionally  is  rather  larg?,  aud  is 
placed  nearly  over  tbe  carotid  artery  along  thi)  neck. 

EekiHoii  to  N'errti. — The  desceudiiig  branch  of  tho  hypo-glossal  nerve, 
liaietnitetis  noiii,  uanally  reatti,  togotlier  with  tho  branches  of  uervioal  nerves 
which  join  it,  on  the  fore  part  of  the  aheath  of  tlie  carotid  artery,  aud 
crosses  it  from  the  outer  to  tho  inner  side  :  in  some  inetances  thia  branch 
deaceuds  within  the  sheath  between  tbe  carotid  artery  aud  jugular  vein. 
The  vagiu  iierce  lies  witliin  the  sheath  of  tho  vessels  between  the  arttry  aud 
vein  posteriorly  ;  it  was  in  one  cfts«  observed  to  descend  over  the  artery. 
The  ttfrnpaihciic  Tifrut  is  pUoed  along  tho  back  of  the  sheath,  liot*oen  it  aud 
the  vertebral  muHolcs,  and  the  Tcciirrcnt  Itiiyii'jrttl  ncrm  croasea  inwards 
behind  the  upper  part  of  the  sheath. 

The  common  carotid  artery  usually  gives  otf  no  branch,  and  Ihereforo 
contiuuuH  of  ei]ua1  niEe  in  its  whijle  length,  excupt  at  its  bifiircatiou,  wlioie 
n  slight  oulorgeoieut  is  observable. 
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the  omo-hyoLil  muscle.  From  tliU  point  upwrniia  to  its  bifureatioti,  the 
vesBal  ia  covered  hj  tlia  ateroo-iuiistoiij,  by  tlio  platysma' and  fiiscia,  aiid 
hy  the  oommou  iategumeiit  ;  aiiil  lies  in  a  tiiangulur  Apace  bounded  hy  the 
Bteruo-maBtoid,  tlie  omo-hyoid,  and  tlie  digastric  musclua. 

Fig  2H. 


fig.  251.  —  VlEK    iiT   TUB    RlQHT     CoHllOII    CiROTID     AX!I    BlIBOLITUK     AbTKKIKS,     DITB 

Tt[B  Ohioin  or  tDKin  BniKDiiKti  ADD  TiJEiK  R^i-iTiuiis  (rn>m  fi.  Quun).     j 

The  Blernp'roiiBtbiiJ,  atcmo-thyrold,  Htemo-byolcl,  and  oino.bjoid  EnuBcTev  have  be#n 
pemoveil,  Ibe  trapeiius  lina  been  detuched  from  thu  outer  jmrt  of  the  clavirle  and  tunmi 
Imckwsnln.  and  the  inner  )inrt  of  the  elnviclH  Ims  liccn  tvmnvnl  :  o.  jnuntid  gland  otM 
the  pinro  wliere  the  duct  orSlfiiMti  leiivea  it ;  b.  angle  nf  the  jntrand  mstBetcr  miuclf  ;  t, 
Rubiuaiiliar;  filaiid,  enFli.Fnt  between  the  dieSBlric  nod  BtyiD-by»id  mnsflea  ;  d^  diiidrd 
uplK^r  fiart  of  the  AtciTit}- mastoid  musele;  f,  front  of  the  bjoid  bone;  ft  thjroid  cartJlA^; 
3,  iathnioii  uf  llie  Ihytiiid  ulnnd  ;  I;  the  trachea  abova  the  intet-cliivii'ular  notch  ftf  ll« 
■ternnui  ;  ■'.  f,  the  sawn  tJids  of  tlic  einvicit,  the  )iflrlinn  belwcen  llieiu  having  tcei 
ftmoTed :  it,   thi'  Rnt  rib.  lielow  wiiieli   ie  ><een  the  divided  eilge  nf  tlic  iirvt  iirclunl 

'JDOAelCf    riud  bepiile  it  tlic  ■ubrlnviue  ;  I,  front  of  tbo  flleritiim  ;  in.  eehli.'nub  mcdina ;  «. 

ittator  oiijjuli  scaiiiilie  ',  o,  dec[i  siufuee  of  (he  liujiuiis,  ubicb  is  lurne<l  aside  ;  ;■,  oo  the 
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luDgni  oalU  miucle.  poiutiog  to  the  pnaumDi^tna  Dcne ;  IV,  tbe  appermnst  of  the  narivs 
iif  the  uilUry  pleiua -.  A,  tbe  iDnumin&te  urtor; ;  1,  right  cooimoa  curoticl  artory  ; 
]'.  pluCLKl  on  tlie  left  Etirao-tbymM  muacle,  points  to  K  part  <it  thd  left  curumua  eamlid  ; 
2,  intflrnikl  carotid  ;  2',  np[>aT  jiart  af  t)ie  iateraal  jngnlar  Tti»,  nhich  liM  beeu  removed 
liiilwBeii  t.  anJ  ^  ;  3,  and  4,  eiturti^il  carotid  ;  3.  is  plncod  nt  tho  iiiiglii  of  the  superior 
th/roid  artery  ;  *,  at  tbut  of  tbe  iiiigual  :  farther  np  tho  tcsmI  may  bn  seen  the  Kparn- 
tian  of  tbe  AWrno- mastoid  twig  nod  the  fuoinl  and  oocipital  brancbea  fr^im  thp  mnia  t«h1; 
S,  IB  plact>d  on  Ihu  tliyio-hjoid  muaulu  IwIwikii  tbe  hyoid  and  larynKdil  braoiifaa  of 
Ibe  luperior  tbyruid  artery  ;  &',  tbe  thyroid  or  glandular ;  U,  the  Euiial  ^irter;  puaing 
over  the  bue  of  tbe  jaw;  7,  tbe  auperficial  texDpi>niL  artety  ;  S,  the  Rril  p^rt,  3,  tbe 
third  pan  of  the  arob  of  the  subolaTian  artery  ;  fi'',  the  Bnliclaviau  vein  separated  frnoi 
tbe  artery  by  the  acaleaaa  naticiiB  miucle,  ebova  by  the  remoTal  of  a  portion  of  the 
clavlele ;  9,  U  placed  on  tbe  auleoufl  udiI^iu  mmole  ta  tbe  aagle  between  tho  trans- 
Toraatia  odli  and  Bupra-ncapalar  braadicd  of  tbe  tliyruid  aiia ;  10,  aiil«r  part  of  tbe  lupra- 
■oapular  artery  ;  10',  tranaverae  cervLcal  branohes  pauluf^  iitto  tbe  deep  aurrof^  of  tbe 
trapeiiuB;  10",  tbe  poaterlor  ^oMpuIar  arterj,  repreaentcd  Afl  rising  dJrt<uLly  from  the 
third  part  of  tije  siiliclitvxo,Q  arter;,  and  pasaipg  tbrun);b  tho  axillary  plexuB  of  oervei 
und  under  tbe  le'al'ir  nnguli  Bcapnlni ;  11,  on  the  sonleaua  anticus  njui^ile,  pointa  to  tlie 
Iiifcrior  thyroid  arler;  nenr  ttie  place  where  tbe  oaoendiag  muaaular  artery  of  tbe  neck  is 
giten  off;  tbv  phrenic  neno  llos  on  tbu  mnacle  to  the  outride ;  at  i,  tbe  BUpn-GleraBl 
twig  of  tbe  Bupra-Bcapnlor  artery  ia  abowo. 

Posteriorly,  the  artorj  is  sQpported  hj  the  cervical  vertobne,  the  lougiis 
colli  aud  rectus  i^pitia  aaticua  mdaclea  iuterveuiilg.  Heuce  the  flow  of 
liloQ'l  through  it  may  bo  oomiunudeil  by  [tresaiira  directed  backwards  itgolnst 
the  Teilebral  column.  Tho  inferior  thyroid  artery  crosans  beliind  the 
carotid  slieath. 

Oq  the  inner  aide  the  fessel  is  iu  juxtaposStion  with  the  trttchea  below, 
and  with  the  thyroid  body  (which  often  overla[»  tho  artery^,  tbe  larynx, 
and  the  pliaryux  iiiglier  up.  Along  its  oater  side  nre  placed  the  iuteninl 
jugular  vein  and  the  vagus  nerve. 

ilelittioii  ti>  r'ctiu. — The  ii\Ui-H<d  j^updaT  van  is  oloae  to  tho  artery  at  the 
upper  part  of  the  neok,  but  in  approaching  the  thorax,  the  veiua  of  both 
sides  iucliue  to  the  right,  and  hence  that  of  the  right  aide  ia  separated  from 
the  artery  by  an  augiilar  interval,  while  that  of  the  left  aide  ftpproacliea  tho 
artery,  and  even  lies  iu  front  of  it  at  the  lower  part  of  tlie  ueck. 

Croasing  over  the  upper  part  of  the  common  carotid  artery  to  join  with 
the  jugular  vein,  ai-e  two  or  raoro  stiperiur  thyruid  vdni,  which  occaaionBliy 
forma  sortofplexiiu  over  the  artery.  AmidiUe  UiAjroid  vein  not  unfrequontly 
crosses  the  artery  about  half  way  up  the  neck. 

The  aiiteriirr  jiipiJar  ttcin,  whore  it  turns  outwards  under  the  uterno- 
raaatoid  miisclo  to  join  tho  snbclavian,  crosaea  the  lower  port  of  the  artery. 
This  vein  i'4  generally  of  small  siee,  but  occasionally  is  rather  large,  and  iu 
placed  nearly  over  the  carotid  artery  along  the  ueck. 

Rtltdon  to  .Verina. — Tlie  duaconillng  branch  of  tho  hypo-glossal  nerve, 
•Icxi'eiidtna  tvoiii,  usui^y  rests,  together  with  the  branches  of  cen'ical  norves 
wbioh  join  it,  on  the  fore  part  of  tho  sheath  of  the  carotid  artery,  and 
crosses  it  from  the  outer  to  the  iuuer  side  :  in  Bomo  insk-incea  this  branch 
descends  within  the  sheath  between  tho  carotid  artery  and  jugular  vein. 
The  taij\it  'ntri-e  lies  withiu  the  sheath  of  the  vesseU  between  the  artery  and 
vein  posteriorly  :  it  was  in  one  ca^e  observed  to  descend  over  the  artery. 
Thu  i\jTnpathciie  -ntTve  ia  placed  along  tbe  bock  of  the  shcntb,  between  it  and 
the  vertebral  niuaclos,  and  the  rccurrciU  lurynycal  iierue  crossts  inwards 
behind  tho  upper  part  of  the  hIu-uIIi. 

The  common  carotid  artery  usnally  gives  olT  no  branch,  and  therefore 
coutiiiuoH  of  c<iual  Kize  in  its  whole  len^'th,  except  at  it«  bifuruatiou,  whuro 
a  slight  outurgemeut  is  observable. 
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COMMON  CAEOTID  ARTERIES. 
Fig.3fi6. 


Vit(,   2SS. — DiBHKCTiciR  cr  THE  Right  ^tna  or  ini  Nece  to  sbow  tiir  Mcscdijk 

TrIINOLIB,   IUE  CtKlltW  AKIl  SdBCLATIUI  ABTKH1G9,  I1.O,  (flUIll  U.  QuaJtlJ.         | 

Ok  Bugle  iT  the  ]j\w  and  D»D?af Ur  matol^ ;  b,  |Kir<iUd  glELuH  ;  -t- ,  tfa«  postetior  bvltj  of 
the  ckigiLAtrlo  luue^le  ;  c,  aaboiaxJIIiLry  gtoiid  ;  d^  upuii  tlio  jujlolijuid  UkUAcLe  below  Uie 
mteriot  belly  of  tlie  ditjaslfie  niusf  le,  nnd  iibo»e  iIip  front  of  the  hjuid  linne  j  e,  iipptr 
telly  of  the  ouiolitoid  muBcle;  f,  lower  bellj  ;  /,  sterno-hygid  uiuacle ;  y,  alcma- 
tbyniid  ;  I,  upon  Ibo  Btcrno-iMixloiil  miracle,  toinU  hj  a  line  lo  Uie  npi-er  pftit  of  Uw 
commoD  airolki  attety  ;  2,  upou  the  acaLcriUA  nutirun  iuu«r^lc,  poinU  Id  the  third  pait  nf 
■ubcUtijin  artery  ;  -i,  iijion  the  tcalcoua  mcliuf,  ii^iuLa  to  the  suijerficiul  lraijbTer«e  eerrinl 
Brt^ry  erosBing  the  nullnrj  ncneB  ;  J,  iiointa  lo  the  poaterim  sBipular  artery,  inBtn^ 
under  Uie  leralur  pcupiilic  loiiscle  i  S,  plnred  d]'i>u  the  cUvIclc,  t>^inU  to  ilie  lopn' 
MBpnUr  Biiery  :  G,  eiternal  FarotiJ  arttry  ;  ff,  luUtii&I  ciirutid  ittlery  ;  7,  upon  the  (iiyn- 
lijaiil  muaele,  iioiotB  tu  tlie  eniwrior  Ihymid  artery  giviug  inperiorly  ita  hjuid  bnikeb  ; 
S,  ■*  pla(«d  npoD  Ibfl  byu-gli^ssua  luuscle  williin  the  arch  of  Uie  lingnnl  utery  ;  9,  plocnl 
on  tbs  >ty1o-hyoid  uiuacle,  indicotes  tlie  Tncial  artery  ;  10,  ongiD  of  the  ocdpit&l  artriy. 
from  the  root  of  ohich  the  iiuoll  ittciDo^maatiilil  tnvrj  it  glvco  off ;  between  the  i>oeipi(>l 
■<  *  -'^\ai  arleriea,  +,  ufion  the  pi£terior  l>eMy  of  the  di^a^tric  muKle,  poiutA  (v  Um 

at  the  exlcrual  curoUd  artery  befuie  ealcritiji  the  paj'otid  gtiud. 


it  of  brunches  trom  the  Inmk  of  Uio  commoD  cBrolid  is  coD&ected  witli 


ths  originni  absoace  of  Uie  neck  Lb  the  fcctiu,  aad  Lhc  eomporaLiTelf  Ulo  period 
at  vhicii,  when  the  neck  ia  farmed,  ihe  carotid  art«ry  bccjmcs  elongiitod  vith  it. 

pECULiiBirita. — Ori'jiii.—Tiie  riyht  carotid  artery  oceasionallj  arises  directly  from 
the  aorUt,  or  in  conjuDction  with  tbc  left  carotid.  WLcn  ii  arUca  from  Ibo  aorta, 
it  is  usD.illy  tbc  first  vessel  from  tbe  areb,  tbo  EiiU'lavian  )>eiag  dupkccd;  but  it  bos 
been  fonnd  to  occupy  tbe  Bceond  plaec,— tbc  rigbt  anbclavlan,  or,  Tciy  rarely,  tlic  left 
carotid  being  Ibo  Grat. 

Tbe  place  at  wliicb  tbe  rigbl  carotid  artery  commences,  vuies  «ltb  tbc  point  of 
liifurcation  of  l!ic  innamiaatc  artery.  A  cbanj^  from  tbc  urual  position  on  a  level 
niib  the  upper  border  of  tbo  riaTicIo  was  found  by  It.  Quaiu  in  tbe  proportion  of 
nbout  one  case  in  eij;bt  and  a  balf  of  tboso  observed  by  bim;  imd  it  was  found  t« 
oecnr  more  freqaently  above  tban  below  tbut  point. 

Tbc  Irfi  cirolid  tilery  varies  in  its  onyi'.i  mueb  more  freqaenliy  tban  the  rlgbt. 
Iq  the  greater  number  of  ila  dcvialiona  from  the  ordinary  place  of  origin,  tbia  artery 
arises  from,  or  in  conjunction  vllb  tlic  innominate  artery;  and  ia  those  caws  In 
nbiub  the  right  subcUvIan  ia  a  separate  braneb  of  tbe  aorta,  tbo  two  carolida  mwt 
freqncntly  ari.w  by  a  eotnmon  trunk. 

In  cases  of  transposition,  or  of  riglit  aortii;  arcli  without  other  abnormalily,  the 
left  common  carotid  springs  from  a  left  innominate  arlerj',  whieb  is  the  brat  vessel 
lo  rise  from  tbe  arch,  and  tbe  right  carotid  is  the  aceond  vcsael. 

Place  n/dirijiioa. — This  often  dcrialM  aoracmbat  from  ila  uanal  position;  it  does 
po  more  frequently  in  an  upward  than  in  a  downward  dircclion.  It  Is  ortcn  as  high 
as  the  01  hyoides,  and  occasionally  much  higher.  It  is  found  from  time  to  time  oppo- 
i>ite  tbc  miildle  of  the  larynx,  and,  in  rare  iastances,  opposite  Ibo  tower  margin  of  Ibe 
cricoid  cartilage,  or  ercn  lower. 

One  case  was  observed  by  Morgaeni,  in  whioh  the  earoliJ  artery,  measuring  one 
inch  and  a  half  in  length,  divided  at  tlie  root  ot  the  neck.  ("  De  Scdibua  el  Cau»ia 
Slorborura,"  ke.     Epist.  2V,  Art.  20.) 

Q'be  common  carotid  artery  bos  liccn  fonnd,  as  a  very  rare  accurreneo,  to  ascend  io 
the  nevk  iriihoul  diviJiiij  into  its  two  usual  lermiDal  Lranebes ;  tbe  internal  earolld 
art-ery  being  altogether  wanting. 

In  two  recorded  eases  the  common  carotid  artery  ivaa  absent;  tho  external  and 
internal  carotids  arising  directly  from  the  arch  of  tbo  aorla. 

Oamioiiai  branchfu.^Thc  common  earoLiil  artery  sometimes  gives  origin  at  ila 
upper  part  lo  tbc  Rnpcrior  thyroid  artery,  and,  ia  some  rare  cascn,  to  a  larjogeai  or 
an  inferior  thyroid  branch ;  oIbo,  in  a  few  instances,  to  the  vertebral  artery. 


EXTERNAL  CAROTID  AUTERV. 

Tlie  external  carotid  artery,  distributod  mainly  to  tho  face  and  to  tho 
vrnlla  of  tbo  craniam,  is  smaller  tbnn  the  internal  carotid  in  young  por- 
Bons  ;  but  tbo  two  are  nenrly  of  equal  size  in  adults.  It  roacbos  from 
the  point  of  diTision  of  the  common  carotid,  opposite  the  upper  margin  of 
the  thyroid  cartilage,  to  the  neck  of  the  condyle  of  tbo  lowor  jaw-bono,  ot  a. 
little  lower,  and  there  dlTides  into  its  two  terminal  branchaa,  the  temporal 
and  the  int«nial  maxillary.  It  diminishes  rapidly  as  it  ascends,  owuig  to 
the  number  and  size  of  the  branches  which  spring  from  it. 

At  brst  tbe  external  carotid  lies  nearer  to  the  middle  lino  of  the  body 
than  the  internal  carotid  ;  but  it  soon  becomes  superdcial  to  that  artery,  at 
tbo  same  time  curving  slightly  forwards  as  it  ascends  to  its  place  of  division. 
At  its  origin  this  .'irtury  is  concealed  by  the  stemo-mostoid  muscle,  emerging 
from  beneath  which,  it  ia  covered  only  by  tbo  platysma  myoidea  and  the 
fjisoin,  and  traverses  tbe  upper  part  of  a  triangular  intermuscular  spico 
liounded  by  tbo  ateruo-moatoid,  omodiyoid  and  digoatrio  muscloa  ;  it  then 
becomes  deeply  placed,  passing  beneath  tbe  stylo-hyoid  and  digastrio 
inuBclos,  and  finally  beoomiug  Imbedded  in  the  substiunco  of  the  parotid 
gland.     In  the  lovei  part  of  ita  courSQ  it  is  in  contact  with  tbo  pliarfiiK 
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EXTERNAL  CAnOTID  ARTERY. 


and  bfoid  bono  ;  furUier  up  it  ia  separated  by  &  portion  of  the  puoUd 
glimd  firom  tlio  back  of  the  ramus  of  tlie  lower  jaw,  and  rests  apoo  the 
styloid  proousa  and  the  Btylo-pliaryngeus  muaolc,  whicl),  with  the  gloiso- 
pharjngeul  nerve,  aro  interposed  bctwoon  it  and  the  internal  carotid  art«ry. 

lielalion  to  Vchu. — This  artery  baa  usually  no  oompanioa  vein,  though 
it  may  be  crossed  Biiperficialiy  by  flmrill  branches  of  the  contiguous  veina  ; 
but  when  the  internal  maxillary  vein  joins  the  deep  instead  of  tho  suporficul 
jugular,  it  acoompsnies  the  external  carotid. 

liilatimi  la  Nerva. — Close  to  the  digastric  muscle  the  estera&l  carotid 
artery  is  crossed  by  tho  hypoglossal  neree,  and  at  a  short  distanc«  from  it* 
upper  end,  in  the  Bubstiiiice  of  the  parotid  glnnd,  by  the  facinl  ncrvt.  The 
gloMo-pluirijiiyral  iterre  lies  between  it  and  the  internal  carotid  ;  and  Uie 
mpcrior  lurynijcal  ncrre  is  under  both  vessels. 

Bb&nches. — The  brunches  of  the  external  carotid  artery  are  eight  in 
number,  viz.  three  directed  forwarda,  the  saperior  thyroid,  the  lingual,  and 
tlie  faeia!  ;  two  directed  hackwanls,  tho  occipital,  and  posterior  nurioiilor  ; 
and  three  extending  upwards,  tho  ascending  pharyngeal  bmnch,  togeUici 
with  the  temporal  and  iutemol  maiilkry,  tho  two  terminal  branches  inte 
which  the  artery  divides. 

lu  addition  to  the  principal  braaohes  horo  enumerated,  the  exlenisJ 
carotid,  gives  off  small  offsets  to  the  parotid  gland. 

pEcoLURiTtra.— The  peculiarities  in  the  origm  of  this  vessel  hsvo  been  notlMiI 
along  with  those  of  the  common  corolid  artery. 

The  bronches  arc  not  unfreqnently  crowded  logeLhor  on  (he  mnin  stem,  near  the 
commencement,  or  at  a  Uiglicr  point.  Ocouionalty  Lhcy  tolie  origin  at  regular  di«- 
lancos  in  the  whole  length  of  Iho  vfiSMl. 

The  osual  naaiber  of  branches  muj  1>o  diminished  by  the  osaoctaUon  wilb  anotlin 
arlcry  of  one  of  the  onlinarj  htanchca,  or  by  the  union  into  a  single  trunk  of  Iwfl  M 
three  bmnelics  which  arc  usually  derived  sepamlclj^  from  Ihc  main  artery  :  «o  also  tk« 
number  may  he  nuipnentcil  b.v  the  (ransfer  to  this  vessel  of  some  brsncb  not  ordi- 
Hsrlly  derived  fn>m  it,  or  by  the  addition  of  nomc  nnnsual  branch. 

There  U  freqaontly  present  s  small  distinct  branch  for  the  Btemo-masloid  moscle, 
whii'h  bends  outivaids  over  the  liypcglossal  nerve. 


BRANCHES  OF  THE  EXTERNAL  CAROTID  AETEKY. 


I.    SUFBBIOK  ISTSOID  ABTSBY. 

The  Buperica'  thyroid  artery,  the  first  of  the  anterior  sot  of  branches,  ii 
given  off  close  to  tho  commencement  of  the  estemal  carotid,  immedintdr 
below  tba  great  cornu  of  tho  hyoid  bone.  From  thia  point  tho  aftery  cunt* 
forwards  and  downwiirds  to  the  upper  margin  of  the  thyroid  ctirtUnge  ;  il 
then  descends  a  short  distance  beneath  the  omo-hyoid,  stemo-hyoid  snJ 
stem o- thyroid  muscles,  furnishing  offsets  to  those  muscles  ;  and,  reaching  tlM 
anterior  enr&ica  of  the  thyroid  body,  distributes  branches  to  its  gubstanot, 
and  oommunioatea  frceJy  with  the  branches  of  the  inferior  thyrgid  artOTy. 

BttiNOHE-l. — 

Dcsidcs  tho  bmncIiM  fiimished  to  tho  mn=clc9  which  eovor  it,  and  to  the  thynU 
body,  together  with  «nmo  to  tho  lowest  constrielor  of  llio   pLorjni.  the   snpetigt 
"  Toid  furnishes  the  [oUowing  offsets,  whieh  have  received  distinctive  namca : — 
)  Tho  hyoid,^.  smiiW  brincb,tMvmtis  \,tOTia'itwil>(  inwards  immediately  belo* 


SUPERIOR  THYEOm  ABTEltY. 
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Fig.    SSe,  —  SDrsuriciAL   view  oj   tug  Ameuiij  ur  inc  TSmt  iim  ITeck   (rrom 

Tiedcmaiu).     ^ 

a,  placed  npon  tbe  ocbicnlaria  oris  near  tbe  pliicp  ulicre  it  is  joined  Ii;  llic  levator  laUi 
taperioris,  the  lygDmaticm  miaoi  and  in.tjor  and  tiisnguhria  (iris  ;  b,  upi«r  jintt  of  ttin 
itirnn-innetoid  mnuJe  ;  c,  porotid  gland  nenr  its  duct ;  <l,  bodj  of  lbs  byoid  bone  near 
tba  plftoe  of  iDcGtJug  of  tbc  digOBtria,  Et^lo-hfoid,  Bteroo-byoid  and  omO'bjULiI  moBolefl;  e, 
is  placed  on  the  claricle  nt  the  pbice  wbeni,  oqpvriurl;,  tbs  omD-bfoid  dips  bobitid  It  and 
the  trapezius  muscle,  and  iiifcriorlf  tbe  jnterral  eilata  between  tbo  pectoral  nnd  deltoid 
iDUBcles  ;  1,  trunk  of  tbe  cooimon  carotid  ai'tery  near  lis  divisJon  into  tbo  eitcmal  And 
inti'mal  carutjd  arteries  ;  1',  tbe  inli'rniil  ciivtid  ;  2,  idaced  uzi  tbe  np)>er  Mij  uf  tba 
omo-hjoid  munclc.  points  to  tbe  aiipcrior  Lliyroid  orter;  ;  S,  lingnul  artctf  and  [ta  b5i>id 
brancb  ;  i^  plnced  on  tte  aabmaxLllary  gljind  at  ihe  jilace  vbero  tbe  facial  artery  is 
Buiik  in  tbe  gland,  and  again  «beru  tbe  arlory  tuma  orer  tlie  lower  jaw  ;  4',  (enniuatioa 
of  tbs  facial  nrterj  b;  diiision  into  Ihc  angular  and  lateral  nooal  braccbci ;  5,  snb- 
mcntal  brancb  ;  6,  inferior  labial  brancbes  ;  7,  trDnavene  faciiU  branch  of  tbe  fluperGcial 
temiionil ;  8,  su{>erDciiil  tem]ioml,  pAsuiug  ovt'r  tbo  i>g(iiiia  and  distributed  by  b'  8',  its 
anttriui  knd  pOBtcrier  ditieions  on  tbo  surface  of  tbe  cranium  ;  9,  occipital  artery  rising 
up^in  tbe  crouiuni ;  9',  il«  dibtribuiion  and  cinrLBtoruoi^is  with  (.lie  temporal  and  poatcrigr 
inricnbir  arteries  ;  10,  outt'r  port  of  tbo  subotiiviaa  arl«ry;  11,  aupcrfioia!  ccrrical, 
12,  posterior  scapular  nrleiics  j  13,  supra- Ecspulac  artcr; ;  14,  ncromia-lboracic  br 
of  llw  uiUoty  (trier?. 
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EXTERNAL  CIHOTID  AUTEBY. 


tiie  09  hyoiiles,  and  assisting  lo  aupplj  Iho  soft  parts  connected  with  tliiil  bone. 
TliiH  littla  artci}'  aomotimoi  unites,  across  Ibo  mjtlilla  tine,  irith  iu  fellow  fr>>in  the 
oppoaito  side. 

ib)  A  evperjicial  deicendiiig  brancli,  -which  passes  dowDwirda  a  aliort  duUnee  over 
the  ehcatli  of  the  large  cerrical  vesaats,  and  nroificti  in  the  stenio-miutoid  and  the 
muicles  attjiehed  lo  the  ibjraid  cartilage,  as  well  its  in  tlic  plutysnm  and  oughlKmr- 
ing  inlegumcnts.  The  poaition  at  this  branch  with  rMpccl  lo  the  sSmlh  of  the 
canitiii  aUity  in  the  onlj  circumstance  Fliich  girca  It  iDl«r<uL 

(c)  The  lari/ngenl  branch,  or  Kii/irrior  tarjpi-jtul  nrtcru,  proceeding  inwirds  in 
compunj  with  the  Bnperior  laryngoul  nerve,  and  piordng  the  thyro-byoid  membrane. 
Beforo  entering  the  larynx  tliia  branch  ia  covered  by  the  thyro-byaid  moacle.  On 
reaching  the  interior  of  the  larynx,  it  raoiKica  in  llic  snukll  muscleji,  the  glands,  and 
the  mucoos  momhrane  of  Ibat  crgao. 

{il)  The  criro-Oi'/roid,  a  small  branch,  to  be  noticed  on  account  of  its  position 
rather  than  itsaUe.  It  crasics  tho  membrane  connecting  the  thyroid  and  cncaid 
euUltgei,  and  communicutcs  with  a  similar  branch  from  the  other  aide :  benco  it 
may  be  a  source  of  liccmarrliagc  in  the  operation  of  laryngotomy. 

rEOOtuniTiES.— i?i';e. — Tho  superior  liijroid  artery  is  frequently  much  larger,  and. 
on  tho  other  hand,  it  may  be  smaller  than  usnaL  In  either  case  the  deriation  from 
the  accDslomed  size  is  accompanied  by  an  opposite  altEnitiDn  in  other  thyroid  trie- 
rics.  It  has  been  vcen  extremely  small,  ending  in  branches  to  the  st^'rao-nuutoid 
muscle  and  tho  laryni,    (See  the  ob.^ervaliona  on  tho  inferior  thyroid  artery.) 

Origin. — Ttie  superior  thyroid  la  often  transferred  to  the  upper  part  of  tlie  common 
eorolid  artery  ;  and  it  has  been  seen  conjoined  with  tho  lingual  branch,  or  with  that 
and  the  facial  branch  of  the  external  carotiii 

There  are  sometimes  two  superior  thyroid  arlcriefl, 

Braiiclifs.—The  liffoiil  branch  is  frequently  Tery  small,  or  absent.  The  taryn^l 
branch  arises  not  unfrequently  from  the  external  earotid  artery,  and  likewise,  bnl  rarely, 
Trom  the  common  carotid.  Examples  hare  occurred  of  tbia  branch  being  of  veiy 
large  size,  and  terminating  in  tho  thyroid  body.  The  laryngeal  artery  occasinnallj 
enter]  the  larynx  throuijh  a  foramen  in  the  thyroid  cartilage ;  and  it  baa  likcwiM 
been  ohscrvcd  lo  pass  inwards  below  the  eartiUgo. 


II.    LlKOf  AL  AETERV. 


The  Ungual  arlery  arises  from  the  imier  aido  of  the  exUmal  can>tt>l, 
between  tho  origins  of  the  auperior  thyroid  and  facial  arteriea.  Carting 
upwanls  and  iuwnrds,  it  Toachea  the  upper  margin  of  the  hyoid  bone, 
beliind  the  tip  of  its  great  comn  ;  it  then  paisoa  forwards  ander  cover 
of  the  hfo-glosaiia  muacli?,  resting  at  first  on  tho  middle  constrictor  of 
the  pliarynx,  and  afterwards  on  tlio  gcuio-hyo-glossus  muscle,  in  cotilad 
irith  wldnh  it  ascends  almost  perpendicularly  to  reach  tho  under  siufaca 
of  the  tongue,  and  there  makes  its  final  turn  forwards  to  tlie  tip  of  thai 
organ,  recoiviug  the  name  of  rouine  artery. 

At  the  posterior  border  of  the  hyo-glossus  muscle,  the  h'jpaijloKtal  iwrre 
crosses  the  artery,  and  passes  forwards  on  a  lower  level,  superficial  to  ths 
muscle. 

BKurcHss. — The  branches  of  tils  lingual  artery  are  u  followa  : — 

(n)  The  hyoid  branch,  running  along  tbe  upper  border  of  the  hyoid  bone,  a& 
supplying  tbe  contiguous  muscles  and  akin. 

[fi)  The  dorsal  arltry  ijf  Ott  lontja?,  which  is  often  replaced  bysoTcral  Bmallci 
branches.  It  arises  from  the  deep  portion  of  the  lingual  arleiy,  beneath  the  hjo- 
glnsaus  muscle,  and  ascends  to  supply  tho  upper  pact,  or  dorsum,  and  Ihc  aubilaiuc 
of  the  tongue,  ramifying  oa  far  hack  as  the  epiglottis. 

(e)  The  miUiiiriuid  branch.      Taking  origin  at  tho  anterior  margin  of  tho  hj» 

gloBsus,  tills  brancli  turns  slightly  outwards,  under  cover  uf  the  mylohyoid  muwl^ 

*Wid  bctireen  (his  and  the  sublingual  gland.     It  supplJca  the  substance  of  the  elaodi 

indg'ives  branches  to  Iho  iu^Vb30vltA&.QV\u»mMicUiicauQectedir)tli  the  maxiUnf 
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bono.  Small  bnuichca  arc  uJso  iliiitTibatcil  to  tho  mucous  mcmbmno  of  tlio  moulb, 
aail  tbe  iuaitlo  of  the  gums. 

((/)  Tbo  niniiii  artery,  whii'b  may  be  considered  from  iU  «iw  unci  dirEcllaa  tbo 
conLitiualloii  at  Lbc  liD)j:uiil  arter)'.  It  roa;i  farrtards  bcnenlb  Ibc  tongue,  glviDg 
uumeroiLj  brnncliDs  oa  it  proEccde,  covered  bv  llic  mucous  membrane,  and  rc«tl[ig  on 
Iho  genio-hjogloBsna  moHclo.  UaTing  rcachod  tlio  lip  of  llio  tongue,  it  has  been 
anid  to  anastomose  with  lbc  correiponding  iLrlcr/  of  Iho  otbor  eide ;  Lut  tbis  id  dunied 
I}'  Hytl],  In  the  but  pari  of  its  course  it  lies  quite  Bupcrficially  at  tbe  side  of  tbe 
fiiEJium. 

TiiDOLuaiTiEi. — The  origin  of  the  Ungual  arterj  saroetimM  takes  place  from  a 
trunk  common  lo  it  and  Lhe  facial  artery.  It  u  occMioually  Joined  with  tbe  superior 
thyroid, 

Itraiirliei.—Tha lii/oid hi*acb  is  oflon  deficient;  and  it  appears  that  tbia  branch 
varii^s  in  size  invcraely  with  ibo  byoid  branch  of  the  superior  th)  ruid. 

The  tubtiHgual  bmneh  varies  in  siio.  It  ia  sometimes  derircd  Erom  like  facial 
art«ry,  and  then  perfonitca  the  mjlo-hyoid  niiiaolo. 

The  lingual  artery  has  been  seen  to  give  off  an  viiitsval  branchea,  Ihu  eubmental 
and  ascending  palaltnc, 

m.    FACIAL  ABTEBY. 

Tlio  facial  artery  (art.  muAiUum  externa),  taking  origia  a  little  abovo 
tha  lingual  artery,  ia  first  directed  obliquely  forwards  and  upwards  benoatli 
the  base  of  tbo  tuaiillary  bono ;  tlien  changing  its  Jirocliou,  it  passes 
upwards  over  the  base  of  tbo  ioiver  maxilla,  in  front  of  the  massetor  muscle. 
Commencing  hero  its  ooutbb  upon  the  face,  it  is  directed  forwards  near  to 
tlio  angle  of  tbe  mouth,  and  luceuds  to  the  inner  c-intliUB  of  tbe  eye, 
wlietu  it  ends  by  anastomosing  with  the  opbtlialmic  artery,  Iii  its  whole 
couTBo  tbo  artery  is  tortuous,  a  circumstanco  couuecteil  with  tlie  great  mo- 
bility of  the  parta  on  which  it  rests. 

lu  the  ueck,  the  facial  artery,  immedintely  after  its  origin,  which  is  com- 
paratively superficial,  being  covered  only  by  the  platyauia  and  fascia,  is 
crossed  by  the  digastric  and  slylo-byoJJ  muaclos,  and  is  then  coiictialed 
in  the  substance  of  the  submaxillary  gland.  Emerging  from  the  cloud,  it 
turns  over  tlio  border  of  the  jaw,  covered  by  tlio  platyBUia  :  hero  tbo  polaation 
of  the  artery  is  easily  felt,  and  the  circulation  tlirougli  it  may  bo  readily  con- 
trolled by  presBUre  against  the  bono.  In  its  progreaa  over  thu  face,  it  is 
covered  succcsaivoly  by  the  platyama  and  tho  zygomatic  muscles,  aud 
rests  upon  the  buccinator,  the  lorutor  auguli  oris,  aud  the  levator  labii 
aupcrioris. 

Tlio  facial  vein  is  separated  by  a  considerable  interval  from  tho  artery 
on  the  face.  It  takes  ueorly  a  straight  courso  upwards,  inatood  of  in- 
clining forwards  near  the  angle  of  the  moutli,  and  it  is  not  so  tortuous  as  the 
artery. 

Branches  of  the  porth  Jura  iwrre  cross  the  reaael  ;  and  tho  infra-orhUiiC 
jtcTve  is  beneath  it,  separated  by  the  fibrB.i  of  the  elevator  of  the  upjier  lip. 

BftANcnES. — A.  CcTfical  brancliti. — The  following  branchos  are  derived 
from  the  focial  artery  below  tho  lower  jaw  : — 

{a)  The  iii/tn'or  or  luecndlvg  palatine  nrttrii,  a  branch  which  ascends  between  iht 
stylo-gloasns  and  stylo-phar^ngeuB  mnecle!!,  and  reaches  tbe  pharynx  cloeo  to  llie 
border  of  lhe  internal  pterygoid  muscle.  After  having  given  smull  hranchca  to  the 
toniiil,  the  styloid  tnosclva.  and  the  Eualacliian  lube,  Ibis  artery  divider  ucnr  tha 
levator  palati  niuEcle  into  two  branches,  one  of  which  follows  the  course  of  tlie  cif- 
cumdeius  palali  muacic,  aud  is  dislrilmted  to  the  soft  paUtc  and  lu  glands,  nliilc  ilio 
other  penetiulcs  to  the  tonsil,  and  r.iiuiGcs  upou  it  ivllh  the  brniith  to  be  ncit 
described. — The  place  of  this  artery  upou  the  palate  is  often  taken  by  the  ascending 
pharyngeal,  ' 


iS>  The  isnma-j  Ufr-j  it  ±e  jin^  jd.      ' ''"";•  3ar 
s  '^^— '  'tt  ,jimixiiii^aii.  ^"rh  ^le  kdc^^ot'  smnr^  ai  ^qbl  Ac  bc&l 

^^—*^  -T— i^Biiii  ■■  -sie  ancuof  Jivs  ^ ^Tr^r  lae  ^^cv  tf  tte 

tnnaryw  ■■i.i  vRaum  ani3e  leLauji  'ibiue  dim  uii 
Sp.  mil  junniau  v-u.  ~Je  ^u-arnnnih.iiy  e^ot  if  -Ju  jopiK-^  ade.  SbmH  twip 
fknm  L£  M^rr'  •)  uniiij  :bi:  :riii:;ba:r  utii  iecc-iKr  juulIu,  t^  gbada,  "^  jJ^j* 
iDiecitm  \{  -jijs  'a-w-s  113  .  TxIiK  lUizi  iai.'^aii  ^Tirii  ihe  cEiia,  aad  *~iTnniiirrtf 
tiwn  Tiih.  irJur  ':rui:3»a. 

ir  The  -;  -.-ii:.-j  i.--.-/  ;f  -ja  izp-ir  Zz,  Liritt  ind  more  tonBtmi  tbaa  (k 
preeeiiin^  ':nai^  Ti^j.  tjJiM  i!  :^el  iri;KS.  lai«  t^skI  ram  mtd^  betvefn  llic 
MBK^n  1^  =iiixiu  £ftai:n3e  'J'  '^  i^?<?  -?■  >=■!  iaMi^Blatci  witb  ite  fcllovrf 
lh«  cpf^Miv  •-;<:<;.  Is  ii:iii-J.':ii  -^  ia;^[— lo^  -j;e  -w^-At  tliickiiaa  of  the  spper  Up,  it 
^n»  **^  ^r  '.hsi^  isn±l  'znzi:b.a  :~.  ^e  :»:»«.  Occ  of  thcK,  nuned  th«  arlMir  ^Ib 
•T^/H.^t,  n^j  >^'-^  ^  l^x^  ':>:cii±r  :f  ;2m  Kpccm  bm,  «n  vhich  it  rBwifim  m  ftr 

''/,  TIm  '•■■■''■•-1.'.  r.i-^Srf'.-j.  Toil  bi3:L':a  tnnu  in'nrdi  to  the  dde  of  tbe  ddm 
beneath  ti:«  t-'^czjii^  •I^ri^r  i:f  ^  a:ae  i^i  lip,  wl  teii<it  branehea  t«  tbc  tim  laJ 
tht  d'lrHirD '.f  tbt  D'>«.  I:  xs^-^-i^'-.tei  wv'Ji  tbc  ni^al  bnndbof  tbc  opbtbalmu^ ¥itk 
Uie  wt^ij  'if  tha  Mp'om  nui,  anl  «iib  cb:  lofn-orbiul  utoy. 

''f  At'pJ'tf  nrt'iy.  fJadtt  ihii  ruuBC  u  cci»eiiiMd  tbe  tmoiut  |i«it  of  tke 
fieia)  uxktj,  vbi<;b  iootcnlaua  at  ihe  mner  ilit  of  tbe  oibit  witb  *  lanaiiMl  bi^ 
(ff  ibe  'ipbthalmic  trtco'- 

Cnmmnni'atiqa  beivecn  the  nperfieUl  uid  deep  bnnehe*  of  tb«  eztenwl  cuolil 
in  eaUliliitht'I  by  Ibe  ■nutom'iiei  of  the  facUl  arterj  vitb  tbe  inEn-oriiital,  bwoL 
idferl'T  denial,  an'l  nual  branchu  of  Ibe  iutenuil  mazillarj ;  and  between  the  ezlir 
n»l  aii'l  the  iiil'jrnal  carolidi  L;  the  inaatomosu  of  tbe  beial  with  the  ophtUak 
art<!rini. 

I'r/iiaMntTHM.—OWviH.— The  facial  artery  not  nnlreqaGnUy  ariaca  bj-ft  »<»«— « 
Irtirik  will)  llio  linRual,  Occasionally  it  arises  above  its  luual  poaition,  and  te 
(Inuvnilii  tifnealli  tho  an^lo  of  (lie  Jaw  to  aseumc  its  ordiaar7  coone. 

fly,  Tliln  nricTr  vnrici  miicli  in  «izc,  and  to  the  eiteat  to  which  it  U  diatribate'. 
ll  Un»  Wnn  nUorvcrl,  vcr;  rarcl;  however,  to  end  as  tho  snbmoalal,  not  rcftdung  Ik 
riih  "f  (lio  fiu^a ;  in  Homo  caccR  it  Bupplics  tbc  face  only  as  high  as  the  lower  % 
Thn  (('■flclofn-y  iif  the  tmiW  artorj  \*TOi*\.^^<s\>i*iiUy  oompenaaled  ftw  byui  MdHp- 


OCCIPITAL  ARTERY. 

mcnl  of  the  n&aal  branchea  a!  the  ophthalmic  at  Iho  inner  Biitc  of  the  orbit;  occa- 
uoimllj  by  branchea  from  the  trnaBTcrsD  fncial  or  iulcrnal  maiilluy  artarica. 

Braiichea, — T!io  wtcfiutiiig  palatine  arlerj  ia  in  aoiue  instances  Iniasfrrrad  to  llie 
flitcrnnl  caroLiJ.  This  bmncli  vnrici  in  bIzo  and  tho  extent  to  wliitli  it  rcaebea.  Not 
anfrequentl]'  it  a  cxjicniied  iritUout  furnishing  any  lunncli  to  tlio  soft  ]inlatc.  When 
it  is  thus  reduued  in  size,  ihc  pharyngeal  nrtery  takca  its  pluue  on  tbc  soft  pahitc. 

Tlio  loagillai-  branch  i»  not  unfretjuently  altogether  wanting. 
"  The  submriiUU  branch  haa  been  obsencd  to  tako  its  lUe  ttara  the  lingoal  niieTy. 
On  ihc  other  band,  tlic  facial  arlcry,  ioitead  of  the  Ungnal,  has  been  fonnd  to  fhroish 
the  bnuich  which  su[>plict  Ibo  euhiineuAl  Eland. 

re.  (icoifiTAL  AitTEKY. 

Tlie  oooipitiJ  artoiy,  arising  from  tho  posterior  part  of  the  oitorDol  carotid, 
iiroally  oppoBito  the  facial  or  a  littlo  higher  up,  is  directed  upwards  and 
backwards,  beneath  the  posterior  holly  of  the  dignstiic  muscle,  to  tho 
intarval  between  t!io  trfinsverse  process  of  the  atlas  and  the  maatoiil  process 
of  the  temporal  boue.  From  that  poiut  it  tunks  liorizontally  backwards 
along  tho  skull  in  tho  occipital  groove  of  tho  temporal  bone,  ijitemnl  to  the 
mastoid  process  atid  tho  Btemo-mostoid,  splenius,  digastric  and  trachefo- 
moBtoid  mnacles,  and  resting  on  tho  superior  oblique  and  complesua  miiscbs. 
Lastly,  chatigiug  ita  direction  a  second  time,  and  piercing  the  craniul  attaoh- 
menb  of  the  trapezius,  it  ascends  beneath  the  iutugiimout  on  tlie  back  of  the 
head  accompanied  by  tho  great  occipital  nerve,  and  divides  into  numoroua 
branches  upou  the  upper  and  back  part  of  the  cranium.  While  in  the  neck, 
the  occipital  artery  crosses  over  the  internal  carotid  ortory,  tho  vagus  and 
spinal  iicc«33ory  nerves,  and  tho  internal  jugular  vein  ;  and  the  hypoglossal 
nerve  turns  from  behind  over  it  at  its  origin. 

Bit.iiiiTHES. — The  foUowing  branclus  are  given  from  the  occipital  artery ; — 

(a)  Small  muKiilnr  offacta  to  the  digastric  anil  «tylo-hyoid  mnHelca,  and  one  of 
larger  aiiB  te  the  atemo-niutoid.  This  last  is  so  regalnr  a  branch  that  it  U  known  as 
the  ild-na-manloid  branch, 

i,ti)  An  □iinVu/nr  brunch  lo  llie  back  part  of  tho  concha  of  tho  ear,  and  two  or  three 
other  muscular  branches  to  Ihc  splcoius  anil  trachelo-nmslold. 

{c)  The  meningeal  branch.  This  mna  up  with  tho  ialcmal  jugelar  vein,  enlflrs 
tho  skoU  through  tho  foramen  jugnhire,  and  ramJDcs  in  the  dura  mater  of  the  poste- 
rior fossa  of  thi  base  of  the  nkull. 

((()  The  cervical  branch,  rannu  am'ailU  pnnrtjut.  To  tho  upper  nnd  back  part 
□f  the  Deck  the  ccclpilal  artery  furniihes  a  branch  thus  designated.  Descending  a 
short  way,  lliis  vcsmI  divides  inlo  a  superficial  and  a  deep  branch.  The  former  rami, 
lies  iHSUL-iith  the  splenins,  sending  ofTfCts  through  that  muscle  to  the  trapezius  ;  while 
tlie  ileep  branch  pnsees  beneath  the  compl<?xas,  and  anaatomoses  with  brandies  of  the 
vertebral  artery,  abd  with  the  deep  cervical  arlerj.  The  size  of  this  brunch  varies 
very  ranch. 

(f)  The  mperficial  or  craninl  branches.  These  pnrsno  a  tortuons  eourae  hetweon 
(be  integument  and  the  occipilo- frontal ja  muscle ;  nnd  in  proceeding  npiiards  on  the 
skull  they  separate  into  diverging  branchea,  whi^-h  camniuuicalo  wilb  tlio  branches 
of  the  o|>[>osite  artery,  as  well  aa  with  those  of  the  posterior  auricular  artery,  and  of 
the  temporal  artery  at  the  vertex  and  side  of  the  skull. 

A  smuU  tirig,  the  tnanloid  bmnch,  enters  the  skull  through  the  mastoid  foramen, 
and  ramifies  in  the  dura  mater. 

pKccLiABiTiM. — Oriifiii.—I'hd  Occipital  artery  is  occasionally  derived  from  the 
internal  carotid,  and  from  the  ascending  cervical  branch  of  the  inferior  thyroid— an 
olToel  of  tho  saliclovian  artery. 

Cuursr, — The  occipital  artery  sometlmca  passes  outside  tho  tracheio  mastoid  mnsdo, 
instead  of  Internal  to  iL  The  chief  portion  of  the  vessel  was  found,  in  one  inalaneo,  to 
pass  over  the  a terno  mastoid  muscle,  only  a  small  artery  beinj;  placed  in  the  usual 
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BabcUtiina  artorj  oataiite  the  icaleDua  antioas  oiuiiile ',  3,  first  part  of  LLa  aiitlar;  aitevj 
giiiDg  riae  ta  tlieBCTDmlo-thoracic  sbort  ihurauic,  ks. ;  i,  lUrd  part  uf  tLe  aiiJlar]' artery, 
giTiug  ri3>^  to  the  mbMapnlar,  circumSei,  &c.;  S,  camiDCDiTeiDeut  □rtbu  bracbiol  arterj'  ; 
0,  aupcrliml  trMUTeiM  oenicnl  itrtcrj  ;  6',  iibieetl  on  lbs  soalcnns  anticaa  miucle  murks 
the  aajiGrBiiul  asceadmg  cerriiail  brunch  ;  1,  pgEterior  Bca]iutar  nitcry,  arising  rrom  tbu 
BabcInviBs  irterj  bcbiDd  tbe  ecalenos  antiaiu  musole,  anil  aoparalc  rioui  Ibe  tbyraiO  aiis  ; 
6,  acrouiia!  braucbca  uf  tbe  accumlo  tbaracia;  9,  pectoial  biancbea  of  tbe  same  ;  10,  Iud{; 
Ihorado  artery  outaide  the  pectoraHa  mlnoT  muacle ;  ■)-,  pgetcriar  circumflex  tiraudj 
of  tbu  Hxillargr  artory,  Ibe  anterior  cjrcamllex  is  Been  ruuag  from  the  oi'pDsite  aidu  of  Ibe 
atmepart  of  tbe  aiiUary  trunk ;  11,  aubsoapubir  artery,  paasing  between  tbe  subacapnlaris 
sod  teres  minor  moaolea  to  pcoceetl  to  (be  lower  angle  and  ilunuin  of  tlie  scapula  ;  12, 

lliuraiie  dcaceuding  Iranch  of  tlie  Bubsospulnr  arlerj.    CaroliJ  Artery  and  its  IlrancKei. 

13,  lower  pait,  ami  U,  upper  ijart  tif  the  rigbt  common  carutici  arterj  ;  15,  trunk  of  Ibe 
eiterrial  cari^lid  artery,  brjagbt  fully  into  view  by  Ibe  removal  of  tba  dlgastrio  muscle  ; 
10,  trouk  of  tbe  internal  carotid  nrlerj ;  17,  17,  inai.lc  the  tbjTuid  aiii  of  tlio  Buholaiiati 
artery,  and  on  theinferiur  thyroid  artery  where  it  ii  distiibnteil  in  tbe  gland  ;  IS,  anperioi 
thyruid  artery,  anastomoiltig  in  tbe  gland  with  the  infurior  tbyroid  ;  19,  tiugnal 
artery,  brongiit  iulo  view  by  tbo  removal  of  the  lower  part  of  the  hyo-gluasiu  muscle  ;  20, 
facial  artery,  giTiag  off  tbe  jialatino,  toneiUitic  and  Gubmental  \  21,  inferior  l&bjal ;  2!f, 
eorounry  artery;  23,  occipital  arltry;  21,  poalarior  anrioular  artery;  25,  aoperlicial 
tenipural  artery;  20,  iatcrnal  maiillary  ivrtery ;  27,  trausTerse  facial,  givun  off  in  tbia 
iaBtutice  directly  by  the  eiternal  <«rolid  artery, 

poaition.  The  irtery  has,  in  a  few  inatancos,  been  seoti  to  torn  liockwards  below  tlio 
transverse  proi.'esa  of  the  atlas, 

Biandia.—'ihe  poalerior  auriculu  and  the  pharyngeal  arteries  Bomatlnica  Ukc 
origin  from  the  otdpLtaL 

V.    P08TEB1OE   AUWCCLAH  ABTBKT, 

The  postorior  nuricukr  arl«r7,  a  mnall  veBsel,  ariaea  fi*oni  tlia  oxtomiil 
carotid  a  little  highoc  up  than  the  occipital.  It  aaconJs,  under  cover  of 
tlia  parotid  gland,  and  rostiug  on  tho  styloid  prooosB  of  tlio  temporal  bone, 
reaches  tlio  .tngle  formed  by  tho  cartilage  of  tliit  ear  with  tlio  mastoid  pro- 
ccBS.  It  is  crossed  by  tho  portio  dura  of  tho  seventh  uorvo,  Somowliat 
above  tho  mastoid  portion  of  the  temporal  bono  it  divides  into  two  sets  of 
braiichea,  of  which  one  sot  inclines  forwards  to  nuastomoso  with  the  posterior 
branch  of  the  temporal  artery,  and  the  other  backwards  towards  tho  occiput, 
on  which  it  comnrnnicates  with  tho  ocoipitid  artery. 

Beasuhes, — Tho  following  are  tho  branches  given  off  by  tho  posterior 
auricidar  artery : — 

(n)  Small  branches  to  the  parotid  glnnd  and  the  digaatric  muicle. 

(h)  Tho  elytiMiutsliiid  branch.  This  twig  enlerii  the  foramen  of  the  same  name  in 
the  temporal  bone;  on  rcaeliing  tbe  tympanum,  it  divides  into  delicate  ve»eela, 
whieh  pasa,  some  to  liie  mastoid  cells,  other*  to  the  labyrinth.  One  branch  is  con- 
stantly fuDlid  in  young  bodlea  to  form,  with  the  tympanic  liniDeh  of  tbe  iolcnuil 
maxillary  artery  ivhlch  enters  the  Gasure  of  Glamcr,  a  vascular  circle  around  the 
auditory  meatus,  from  which  deliealo  olTaeta  ramify  upon  tho  raembmna  tjmpani. 
Thhi  small  tympanic  branch  aomctimca  ariaes  from  the  ocoipitui  artery. 

(r)  Aarictilar  hnnidu't. — Aa  it  pusses  Ibe  bo^k  of  tbo  ear,  tho  auricijar  arteiy 
gives  oBc  or  two  branches  which  »up|dy  the  posterior  eurface  of  the  concha,  and  turn 
over  tho  margin,  or  perforate  the  saUtaoce  of  the  auricle  to  gain  the  anterior 
surfoee. 

PEcuLiinmeB. — The  posterior  auricular  arlery  is  frequently  vcrj'  Email,  and  has 
b«en  seen  to  end  in  the  sijIo-mtuilDld  branch.     It  is  often  a  branch  of  Ilia  oncipitaL 


VI,    TEMPORAL    ARTERY. 


The  (emporol  artery,  one  of  the  two  branches  into  which  tbo  external 
carotid  artery  finally  divides  a  little  bcloiv  tho  condyle  of  Iho  lower  Jaw, 
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continues  upwards  m  the  diraction  of  the  parent  vessel,  whilst  the  other 
braudi  (ttio  i&tomal  muxillar)')  curces  farwarJa  under  cover  of  the  Jaw. 
The  leinporal  artery  ia  at  fiiBt  imbedded  in  the  aubstanco  of  the  pai-otiil 
ghuid,  in  the  interval  betiveon  tlie  meatus  of  the  oat  and  the  condyle  of  tho 
lower  jnw.  Thcnco  it  ascends  over  tho  root  of  the  zygoma,  agiumt  which  it 
may  readily  be  comprosaed.  From  this  point  onwards,  it  lies  close  beneath 
the  skin,  supported  by  the  temporal  muscle  and  fascia  ;  and,  about  t«o 
inches  above  the  sygoma,  divides  into  two  branches,  which  agaiu  sub- 
divide and  ramify  beneath  tlm  integument  on  the  side  and  upper  part  of 
the  head. 

BBA^c'lIE3. — Besides  seroral  small  offsets  to  the  parotid  gland,  some 
branches  to  the  articulation  of  the  lower  jaw,  and  one  or  two  to  the  uoasetcii 
muscle,  the  temporal  artery  gives  off  the  following  branches  : 

(u)  The  Iranseene  ar(«ry  of  the  face.  ThU  bnnch  arisen  whiM  the  temporal 
artery  is  deeply  seated  in  the  parotid  gland,  IhrougU  the  eubatatire  of  «hi<:li  it 
runs  nearly  horiionUlty  fonrorda ;  getting  between  the  parulid  duct  and  the  zygoma, 
it  reets  an  tbo  masscter  muscle,  aud  is  aceompanied  hy  one  or  tiro  tiansvns! 
branches  of  the  facial  uerre.  It  gives  small  veudeU  lo  the  parotid  gland,  the  mauelcr 
muFclo,  and  Ibe  ncighboaring  intcgumeat ;  and  divided  into  Ihrec  or  four  bnnclie.'. 
whieb  are  distributed  to  the  side  of  the  face,  auastomcslng  nith  the  iiUra-orbilal  ami 
fiLulal  arteries. 

{Ii)  Tbc  middle  (tmj'oral  braneh.  This  nrieea  ctoso  above  tho  zygoma,  and  imme- 
diately peiforating  tlio  temporal  fiweiB,  sends  btanchea  to  Iho  (coiporal  miude, 
which  commueicBlo  will)  the  deep  tcmporsl  branches  of  the  InlGrnal  ma:Ltilu7 
artery.  An  olfact  from  this  artery  runs  to  tlio  outer  angle  of  the  orbjt,  where  it 
gives  branches  to  the  otbiculnris  palpehramm  muscle. 

(c)  Tho  aiiftriiir  auriculiti-  brauchea,  two  or  more  in  number,  superior  and  iofc- 
rior.  TUcae  bnini^hes  arise  above  tho  middle  temporal.  They  are  distributed  to  Lfac 
forepart  of  the  pinna,  the  lobe  of  the  car,  and  a  part  of  tho  citernal  meatus,  anasle- 
moeiug  with  the  ramifications  of  the  poalctior  auricular  artery. 

{d}  The  anlrrior  loiipural  bmneh,  one  of  the  two  terminal  branches  of  iIm 
temporal  artery.  This  vessel  inclines  forirards  as  it  oseenda  over  the  temporal  fasda, 
and  ramifies  cilenbively  upon  the  forehead,  supplying  the  orbicular  and  occipito- 
froolal  muscles,  tho  pericranium,  and  the  ekia,  and  communicaliug  nilh  (ho  cupia- 
orbiial  and  fronlal  bRmcbes  of  the  o;>l](halmiL'  nrlcr]'.  <Jn  the  upper  pari  ul  ib« 
cranium  the  branches  of  this  artery  are  directed  from  jiefore  baiikwards.  ^IThen  it  is 
desired  to  take  blood  from  thu  temporal  arlcr}',  the  anterior  CcuiporaJ  brancb  U 
selcctod  for  tho  operation. 

(e)  The  poaltrior  Irmpornl  braiicli.  This  is  ueually  larger  than  the  anterior, 
passes  back  on  the  side  of  the  head,  above  tho  car,  and  over  the  temporal  bcda; 
its  branches  ramify  freely  in  the  coverings  of  tlie  cranium,  both  npnards  lo  ihc 
vcrle:t,  where  they  communiculo  wilh  the  corresponding  vessel  of  the  opposite  ^it, 
and  backwards  lo  join  with  the  occipital  and  posterior  nuricubu'  arteries. 

Peoolukities, — Tho  lai'jmnil  urferi/  is  ftequeiilly  tortuous,  especially  in  aged 
persons.  Ocrasionally  a  large  unuenal  braneli  runs  foiwurd  abovo  the  xygoma  la 
the  upper  part  of  tho  orbit.  Tlie  teaiporal  artery  eomelimL's  joltis  with  the  ophthal- 
mic and  furnishes  large  frontal  artedoi. 

The  anla'iur  Umporal  branch  i^  Eomotlmcs  larger  than  the  posterior,  and  paving 
backwards  over  the  vertex  of  the  head,  communicalea  wtlh  the  oecipi(al. 

The  tranirri'sc  arfcri/  n/llte/uci;  varies  in  size;  occasionally  it  is  much  larger  Iban 
usual,  and  takes  (he  place  of  a  defeclive  facial  arlery.  In  some  inslances  tlig  lru» 
verse  arlery  arifics  direitly  from  tbc  external  carotid. 


VU,    OnXBHAX.  UAXlLLa.RY  aitTEIlT. 


The  internal  maxillary   or  deep  facial   artery,   tho  Inrget  of  tho  two 

Icnuiual  branches  of  tho  external  eniotiJ,  is  concealed  by  the  parotid  gland 

at  its  ori"in  below  tlio  condsle  ot  tho  jaw ;  it  curves  horizontally  forwards 


INTERNAL  MASII-LAEY  ARTERY. 

between  the  jaw  anil  tho  internal  laieml  lignmont  of  the  temporo-airudUnry 
joint,  thuD  paaSDs  obliquolj  forwarda  auil  upwnrJa  on  the  ontur  surfiLCe  of 
the  eitemal  pterygoid  muscle  {not  unfrequuntly  bonenth  ami  witliiii  it), 
and  opposite  the  interval  hotweon  tho  two  lienils  of  thnt  mu«c!e,  bomln 
inwards  to  tho  spliauo- maxillary  foasa,  wlitro  it  ends  by  division  into  a 
number  of  branches. 

To  facilitate  the  nrrangoment  of  its  nnmoroua  branohoa,  this  artery  may 
be  oonnidcred  in  throe  pai-ts,  viz.  :  I,  tho  part  hetwoon  the  jaw  and  intemnl 
lateral  ligament  ;  2,  tho  part  in  contact  with  tho  oxtemal  ^iterygoid  muflde  j 
and,  3,  tho  part  in  tho  spheno-maiillary  fossa. 

Pig.  253. 


Fig.  2S8.— Drkp  Dia^ROtiDji  of  iim   Heui  am'  yjea,  to  snow  thb  ImniKAi. 
MixiLi^Bi  Abihbt  aku  its  llsAsonKS  (froiu  Ticdemaao).     J 

The  right  liBlFof  IMs  calrarium,  t)ie  lygoui^itic  arch,  anil  tho  upper  p-irt  of  Iho  lover 
jaw  have  been  remuvod  ;  Iho  eitiTiml  pkTjgoid  tuuicleand  aome  oflhe  sujwrfinal  nmscles 
oflhofaco  hive  beea  diiided,  aud  Ihc  JDlcnm]  ptujgold  and  buccliiaWr  muiclea  bio 
eipoaed  ;  I,  facial  nrterj,  liaioe  ovrr  llie  udgo  of  the  loapr  jaw;  2,  inferior  labial 
branches  ;  ?,  defp  mental  braoch  of  iho  toferiar  mfixUInt)'  artery  ;  3,  faoial  artery  cdd- 
tioucil ;  i,  EQpciior  coronary  of  the  fucial ;  5,  lulei'al  niual  hmach  ;  0,  froulal  branch  of 
the  opbthalmio  artery,  giTiag  daeconJing  tvi-||;a  to  cnmniuaicalo  with  the  angular  bmuch 
of  the  facial  and  with  the  dorsal  dobuI  ;  7,  internal  cniolid  artery  ;  S,  oiternal  carotid 
artery  at  the  jflacc  where  it  pa^j^ea  tlirongh  the  paroti^l  gl.^nil,  which  haa  l>ee[i  removcJ ;  £*, 
division  of  tlie  exleriial  cari)liil  arWry  into  superficial,  k'lupoml,  and  Internal  matillaiy 
arleriea;  10,  iDperficial  temporal ;  11,  masi^U-ric  branch  of  the  citcmal  carotid  artery  ; 
IS,  BDperiurlj  the  trunk  oF  the  internal  maxillary  or  de«p  facial  artery,  anil  inferioily 
ita  inferior  maiillary  branch  ;  13,  placed  on  the  lygoma,  pointa  to  the  middle  meningeat 
branch,  aud  abore  nu  the  dura  mater  to  its  di^tribntion  ;  14,  planed  on  tlio  lover  part  of 
the  temporal  muncte  RBii.'vratCLl  from  the  oor^miid  [iruccsa  of  (lie  ja<r,  inJiestea  th<] 
deep  temporal  braiichas  of  the  artery;  15,  ptorjBoid  brjncliDS  ;  lii,  buccal  arU-ry ;  17, 
poiterior  BuperiijT  dental,  and  doeptit  part  of  the  intcniitl  maiiltary  artery  where  it  entcia 
ibe  tpbcno-maxillarj  Anta ;  IB,  branehH  efthe  infra-orbital  artery  iuDingnpoatbefiiQe, 
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Branches. — A.  BrantKes  of  the  first  part. — The  Lraiidua  of  the  firat 

jiort  of  tilt)  artery  all  pau  through  oaseoua  foramina. 

(a)  The  Ijpnpniiic  liraiidi,  of  small  size  and  variable  ia  origin,  pitaics  decpl/  betiiod 

I  the  arllculalion  of  the  lower  jun-,  and  enters  the  lissurc  of  Oiaaacr,  fnpplriug  llie 

f  laxalor  tympnai   mnitule,   aud   iIid  I.rmpaiiic  cavity,  where    it  raioiGcs   upoa  llic 

nicmbnina  tympuni.    It  anaatomOBcs  in  the  tyupiuium  with  the  atylo-maatoid  and 

Vidian  nrtcrics. 

(ft)  Tlic  middle  or  irreal  meningeal  artery,  by  far  Ihc  Ui^eat  of  the  arttric* 
which  flupplj-  the  dura  inaler,  pnseca  directly  upwurils  under  cover  of  the  oxterD«l 
pterygoid  mudulc,  and  enters  the  Ekull  by  the  Bpinoiui  fommcn  of  the  siihcnoid  lionc. 
Within  the  cranium,  it  ascends  to  the  anterior  inferior  angle  of  tlia  paric^tol  lionc,  uid 
divides  into  numeroua  branchea,  which  ramify  in  deep  arborescent  gtodvcs  on  ibe 
inner  BOtfaco  of  tbc  bones,  eomo  passing  upwarda  over  the  parielat  hone  aa  high  M  the 
vertei,  and  oihera  badiirards  even  tu  the  ocLzipituI  bone. 

IiDmediotcly  on  entering  Ibe  cmnium  the  meningeal  orleiy  gives  minolc  braui.'hts 
to  the  ganglion  of  the  fiflli  nerve  and  to  tbc  dura  mater  Dear  lie  aclla  lurriea,  siid  i 
smill  tnig  ivhicb  enters  the  hiatus  Fullapii,  and  Boaalomosea  witli  tbe  Htylo  mofluid 
brani'h  of  the  posterior  iturii^ular  artery.  It  nlao  inoaciUates  nith  branuliet  of  tbc 
Dphthalinic  artery. 

Tbo  miildlo  meningeal  artery  a  aceompaaied  by  two  vdiw. 

(r)  The  aninll  infaiiiycal  artery,  usually  ari-ing  from  the  preceding  bninch. 
enters  the  eliull  through  the  foramon  ovalo,  to  eupply  the  diuu  niater  in  tbe  middle 
fossa. 

(d)  The  inferior  denial  arltry,  passing  downtranls,  cotcra  the  dental  ctuial  along 
with  the  inferior  dental  nerve,  and  sobscquently  escapes  on  the  face  by  the  tnenlil 
foramen.  Ab  it  oulera  the  canal,  it  gives  off  the  mijlo-hyoid  brontli,  wliicb,  with  llie 
nerve  bearing  the  same  name,  runs  in  a  groove  on  the  inner  surface  of  the  jaw, 
ImIuw  the  dcQtal  foramen,  and  ramiSes  on  the  under  eurface  of  the  mylo-bjoid 
musdc.  In  its  course  through  the  lionc,  the  inrerior  dental  aricry  givcj  oQT  araall 
ofTsetB,  which  ascend  to  enter  the  minute  apertures  io  the  cxlrcmilies  of  llie  fanga  of 
tbo  Icclb,  and  supply  the  pulp  of  each ;  and  before  emerging  at  the  mental  f<}ramcD, 
it  sends  forwards  a.  branch  which  supplies  tbc  iceieor  teeth  and  inotcnlalcs  with  ili 
fellow  of  Lbc  oppoeite  side.  Tbe  lermlool  or  fooial  bnincbcs  anoatomoae  with  Uic 
iarenor  coronary  and  submental  arteries. 

B. — Braiichti  of  the  second  part. — Tha  brancheB  of  this  part  are  oJueflj 
diGtrihuted  to  muBcltis,  uud  are  named  muscular. 

(n)  The  deep  temporal  branches,  two  in  number  [anterior  and  posterior),  ueead- 
ing  between  tbe  temporal  muscle  and  the  cranium,  supply  that  musvle,  and  anaMo- 
mosc  with  the  brancbcs  of  the  other  temporal  arteries,  and  with  minute  brauclica  of 
the  laclirymul  artery,  tlirough  small  foramina  in  the  miliar  hone. 

(fp)  The  picnjijuid  branches,  Email,  tbort  offisets,  iriCEular  in  number  and  origin, 
arc  distrihuled  to  tbo  pterygoid  muscles. 

(c)  The  masi'ehric  is  a  smnlt  but  regular  branch  which  paasca  from  vi thin  on(- 
wards,  above  the  sigmoid  notch  of  tlie  lower  maxilhiry  bone,  lo  Ibe  deep  surface  of 
the  moEBcter  maado.  It  U  often  jo'med  at  iu  origin  with  tbo  poaleiior  Icnipotal 
branch , 

(rf)  The  tiuccal  branch  rune  obliquely  forwards  u]ton  Ibe  buccinator  muscle  wilb 
the  buccal  nerve ;  it  is  distributed  to  that  and  other  muscles  of  the  check,  and  aaw' 
lomoses  with  the  braaehea  of  tbe  facial  artery. 

0,  Bi'niic/iM  p/  ihe  third  part. — Tlieso  brnnehes,  like  thoae  of  the  first 

aeries,  enter  bony  foramina  or  canals. 

le  alvfotar  or  evperior  maxUlnm  IranA,  arising  near  the  tuberosity  of  the 
1  buiic,  frequently  in  common  with  the  infraorbital  branch,  runs  torluoiuly 
npon  tbe  eurfneetf  the  upper  jaiv,  and  gives  off  the  miprrioi-  dtnttit  and 
Uichoa  Trhiek  entei  ^i  lonminoi  of  the  tuberosity,  and  supply  tte  |>ul]>t »( 
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tlis  upper  molar  and  bicuspid  tectli,  bealdct  ratnlrying  in  the  lining  memlnn  uf 
the  maxillary  sinuH.     (Jllicr  amall  brnncliea  niipplj  the  gamt 

{>i\  The  inj'ra-orliiiai  artery  runs  horizontally  fonrardn  into  Ihc  infra-orbiul  canal, 
kud  hnving  tmvcncd  that  canal  nlong  with  the  superior  maxUliiry  ncrrc,  Dmcjgcs 
Ufa  llic  Cu-c  at  the  infra-orbital  T'lmmcn. 

Whilitt  sUll  in  Ibi^  canal,  it  sends  upoaids  into  the  orbit  smftll  brunchei.  Thicb 
enter  liic  inferior  rectus  and  the  Inferior  obliqne  mu'wla  of  the  eye  and  the  Inelirjiiial 
gland,  and  others  dovnvtirds  (o  supply  the  front  teeth.  On  the  face  it  gives  hranehis 
Dpvards,  to  the  lachrymal  snc  nnd  inner  angle  of  the  orbit,  anoiitomosins  with  the 
ntual  bmnohcs  of  tha  ojibthalmic  anil  facial  arteries,  anil  bcdJi  ulbt>r  branches  doim- 
warda,  bcnoatb  the  levator  labii  euperioii«,  which  jaiD  the  ramihcationa  of  tUa  Initu- 
verHC  facial,  huecal,  and  enperipr  coronary  arteries. 

(e)  The  dcaeendinn  or  tiijiitrivr  pnfaiiite  artery  descends  perpendicularly  lliroogh 
the  {mttcrior  pnlatine  cauat,  with  Uic  palallno  nerre,  and  runs  along  tiie  bard  palate. 
in  front  it  end*  in  a  hui.iII  vsEsei  which  nsccnilj  through  the  indaor  foramen,  and 
•naatomoncs  wilh  tbe  artery  of  the  suptum.  While  descending  iu  the  canal,  Ihii 
arlcry  sends  off  twigs  through  the  bono,  which  commnnicatc  on  tlio  lofl  palate  with 
the  tueending  palatine  artery. 

(J)  llic  Vidian  branch  traverses  tbe  Vidian  canal  wilh  the  nerre  of  Ihe  same 
name ;  it  is  distributed  to  the  Enstachiaa  tube  and  tbe  top  of  iho  plmryax,  anj  aonda 
ft  small  vessel  into  tlie  Ijmpannm. 

(f)  The  jiUrygn-piitalinr,  a  very  Bmall  brancli,  posses  hockwnrda  through  the 
pterygo-palatine  canal  to  reach  the  top  of  the  pharyni,  to  which,  ami  to  Ibo  Eujla- 
chian  tuiie  and  sphenoirlal  cclta,  it  is  dIJitributcJ. 

(/)  The  ii'ital  or  irpjirno-paiatme  artery  enters  the  Bpheno-palatino  foramen,  and 
divides  into  two  or  three  branebes,  some  of  which  ramify  extensively  over  Ilia 
spongy  bones,  wbiie  others  supply  the  posterior  ethmoidal  cclU  and  the  antrum. 
Une  long  braneb,  the  nrltri/  nj'lhe  w/ifuni,  roiis  forwanls  along  the  septi[m  nasi,  cndl 
in  t,  small  veuel  which  cnlers  the  incisor  foramen,  and  inosculates  with  the  descend- 
ing palatine  artery, 

rKcDLiiHiiiM. — Origin. — The  internal  maxillary  artery  is  very  constant  in  id 
place  of  origin.    It  lias,  bowcvcr,  been  teen  to  arise  from  tbe  fucial. 

foucse.— The  artery  often  passes  under  covet  of  the  external  pterygoid  mnicle, 
crossing  the  inferior  maxillary  division  of  the  fifth  nerve.  It  has  likewise  been 
observed  to  isauo  from  under  cover  of  the  external  pterygoid  by  piercing  the  middle 
of  tbat  mosctc.  >Vhen  tbe  artery  is  pluecd  iiencath  the  muscle,  it  has  been  found 
lodged  in  a  notch  in  the  posterior  margin  of  the  external  pter7goid  plate,  and  lionnd 
down  by  fibroas  strnelure. 

^ranc/ie).— The  middtf  meningtal  artery  oceoaionally  furnishes  the  lachrymal 
artery  (asnally  an  onset  of  the  ophtbalmie), — a  peculiarity  which  may  bo  looked  on 
U  rcBulting  from  the  enlargcmcot  of  an  ordinary  anoEtamoeiug  branch. 

In  a  case  in  which  the  internal  carotid  artery  was  wanting,  two  tottuoas  hranchoa 
from  the  internal  maxillary  entered  the  skull  by  tbe  foramen  rotundum  and  fonuncn 
ovale,  to  supply  ita  place.    (Quaiu,  "  Oa  the  Arteries,"  pi.  13,  fig.  8.)] 

TUL    UKKSDlSa  PaABYNOElI.  A&TEHV. 

Tlie  pharfageal  artery,  long  anil  slender,  tlie  BmallcBt  bnmoh  of  tbo 
oilemal  carotid  which  baa  reoeivod  o  distinctive  liesignalion,  ariscB  moat 
commonly  from  half  an  inch  to  an  inch  above  the  origin  of  thd  cztemnl 
carotid  ;  and  in  ila  straight  courso  upwania  rests  on  tbe  rectus  capitis 
nuticua,  cloao  to  the  Biirfaco  of  tha  pliaryni,  between  it  and  the  internal 
carotid  artery,  and  ia  thns  directed  lip  towards  tlie  base  of  (ho  skull. 

DuAKCDEs. — Thcsu  are  very  small,  and  mn;  ba  divided  into  three  acta, 
viz.,  those  to  tbe  pharynx ;  a  set  directed  outwards ;  and  moulngCni  branches. 

(a)  The  pharyagfol  branches  pass  inwards,  for  the  most  port,  to  the  pharynx.  One 
or  loo  amall  and  varUble  branches  ramify  in  the  middle  and  inferior  constrictor 
mowtci.    Higher  up  tbon  these  is  a  huser  and  more  regular  btnneh,  which  runs 


upon  lh«  upper  coniitnctor,  and  sends  Bmull  ramiGcaliauB  to  Uie  EiuUehbn  tubl, 
nnd  to  the  noft  paluto  and  tonnll. 

Tlie  tut  mentioned,  or  jinhttiut  brincU,  i.i  soinetiinea  of  coniid«ra1>Ie  sUe,  uid 
pnppliia  Iho  soft  paUito,  taking  llic  place  of  the  inferior  iia]»tjne  bnncli  of  the  facial 
lulcry,  whioh  in  tiicL  caac3  la  smnll.  It  divides  into  an  anterior  nnd  a  paatcrior 
taig,  lioUi  of  whiuli  anutoioosc  nilU  llioir  feilona  of  llic  Djiposit«  aide  in  the  aiddlc 


line. 


Fig.  2S9. 


rig.  260.— Deep Tisir  07  Tim  LiKcuit  ivv  PninTKOK*!.  AFTEiiiFe  (frf'in  B.  Qmb).  J 

Id  Uie  prcpnraliDii  froin  vliith  ILii  drawing  Iiqg  been  tnkc-n  bnJf  Ihc  lover  jaw  bw  t*n 
nmcivec),  and  tlie  ttininJe  Lua  Ictn  dinvn  furHsriia  Vctneci  Ibe  (cdb  ;  the  aUai' 
plerjgciil  iDUFcte  hflfl  t'lrti  rimt^Tcd  and  1f](F  trujpDrHl  mnfclc  hoB  been  turned  up  (tvai 
viLhin  tbe  t<ieoiiiB  :  a,  tlie  ronl  of  tlie  ivgomn,  abure  tiic  glenoid  eavity  ;  b,  placed  oa  Ihe 
lolic  of  the  car,  poinls  by  a  line  to  tbe  Btyloiil  proeea,  fiom  vbieb  tlie  •tjto-gloana  ud 
Etylo-pbaTjngeuE  are  &een  parsing  iIo^nin'nrdA  and  forwards,  and  tbe  fitjTo-hjoul  iletaflbcd 
{[am  ibe  bj-oid  bone  a  tbrown  bacIiivBrda  Kith  tbe  JigDElric  iDutele  ;  c,  tiuKTasc  jn- 
cesB  of  tbe  3l!aB  ;  d,  upper  surface  of  tbo  longoe ;  t,  Bawn  enrface  uf  lbs  ajiDphjiii  of  ik 
lotfOT  jaw  I  f^  tbe  nn^'lc  of  the  byoid  lione;  ],  left  cddiidod  eBrtilid  nrteiy ;  2,  ibtft^ 
carotid  artery;  3,  e:iternnl  entfitid  artery;  3',  placed  on  tbe  stjIo-pbarjngCTiB  nnucle. 
[Hiintj  by  a  line  tn  tbe  upper  part  of  tbe  eilemnl  carotid  artery  diiided  wbers  it  cDlen 
llie  parotid  gland  ;  4.  su|ierIoT  thyroid  artery,  its  laryngeal  branch  pnE^ng  upon  tliethyin- 
hycid  mcmbmiio ;  E,  lingnnl  artery  sbunt  tu  paae  within  llie  hyo-gloEans  mii&de;  &',  plactd 
on  tbe  genio-hya-gloBHU8,  pointfl  to  tbe  eoniinuBtii^D  of  tbe  lingual  ait^ry  in  the  ranior; 
0,  Iho  trunk  of  the  fncial  oitery  cut  uliort ;  li',  its  tiinaillar  and  ]>haryiigGal  braneht*; 
7,  occipital  artery  cut  abort ;  S.  <i«cending  phnryn|;ral  artery  ;  6',  its  upper  pan  tunuB; 
down  upon  the  pbnryni ;  D,  internal  maxiliaiy  artery  na  it  paaaea  into  tbe  aplieno'inat^ 
■rj  tosm,  and  gi'cs  the  pcsteri^ir  denial  nod  the  in[ra>urt>ital  arteries  ;  B',  miiUlt 
nigral  artery  ;  10,  placed  on  the  deep  aurracc  of  l)>e  temporal  maacl^  which  ii 
■wl  Bp  and  bLows  some  cntbiaacb<»  of  ilw  deep  teinpural  aiterie*. 


INTERNAL  CAROTID  ARTERY. 

(I>)  Tho  fxlfrnrd  branches,  email  and  irregular,  are  liUtribuled  to  iLe  reclna  anlicus 
muscla,  the  firat  cervical  eanglina  of  l!ii>  sympalholic  Dtrre.  some  nt  the  ccrcbmt 
DCrccs  as  tbej  issue  Tram  tbo  skull,  and  ta  l)'[uphatlc  glands,  Some  of  Ibom  ikoosto- 
moao  Willi  Ihe  ascending  cervical  branch  of  the  soUcUTian  artery. 

(c)  The  tneniiii/eal  branches  are  terminal  twigd,  vliich  pass  through  ths  fonuiicii 
locerom  poalicum  to  end  in  Ihc  dum  malcr. 

P«oDtUKiiiEs.— This  arlcry  rariis  grcatlj  in  its  place  of  origin  from  the  carotid. 
It  occasionally  sprlngB  from  another  eourcc,  03  from  tho  occipital  or  inleroal  carotid, 
and,  in  a  feir  inatancea,  it  has  been  seen  double. 

INTERNAL   CAROTID   ABTERT. 

Tho  intomal  carotid  artory  is  djatributed  to  the  bmio,  to  tlio  eyo 
witU  its  appendages,  and  id  part  to  tho  forehead.  It  extenda  directly 
upwards  from  the  tenninatioii  of  the  common  carotid  artory,  opposite  tho 
upper  border  of  the  thyroid  cartilage,  to  tie  carotid  foramen  of  the  temporol 
bono,  Eutoriiig  the  cnuiial  cavity  through  the  carotid  canal,  it  croases  the 
foramen  Inccnun  medium,  and  turning  upwards  ou  tUo  side  of  tho  Bphcuoid 
bono,  it  pftBsoB  forwards  on  the  carotid  groove  of  that  bono.  Tbooco  it 
turns  abruptly  upwards  on  the  inuer  aide  of  the  anterior  clinoid  proccRs, 
nnd  divides  opposite  tho  inner  end  of  tho  Sylvian  fissure  of  the  brain,  into 
the  anterior  aud  middlo  cerebral  arteries. 

In  Ihe  ii«t,  tiio  internal  carotid  artery  varies  in  length  according  to  the 
hcifjht  of  tho  division  of  tho  common  corotiil.  It  rests  ou  the  roclus  anticus 
major  muscle,  and  bos  the  pharynx  aud  tonsil  on  iti  inner  aide.  Tho 
internal  jugular  vein  ia  in  contact  with  it  ai  far  as  the  base  of  tho  skull, 
lying  on  its  suporGcial  and  posterior  aspect :  and  placed  more  deeply  l>eUiud 
it  are  the  vagus  nerve  and  main  trunk  of  tho  sympathetio.  At  its  com- 
mencement the  artery  is  coverad  on!y  by  the  stemo-maatoid  musole,  by  tho 
platysma  myoidea,  nnd  by  fascia,  and  lies  to  tlie  outer  side  of  the  oiternnl 
carotid.  It  soon,  however,  becomes  concealed  by  tho  parotid  gland,  and 
lies  internal  and  posterior  to  the  oitomal  carotid  trunk,  and  is  crossed  first 
by  tho  occipital  artery,  and  by  the  hypoglossal  nerve  and  tho  digastric  and 
stylo-hyoid  muscles,  three  atructurea  which  Jjo  auporGcial  to  both  carotid 
arteries ;  and  higher  up,  by  the  styloid  process,  the  stylo-pharyngeus 
muscle  nnd  the  [jloaao-pharyngoal  nerve,  which,  together  with,  in  aomo 
cases,  the  pharyngeal  branch  of  the  vagus  nerve,  pass  forwards  between  the 
external  nnrl  internal  carotid  arteries. 

Within  Ihc  criijiiitni,  the  internal  carotid  artery  has  &  very  tortuous 
course,  curving  forwards  and  inwards  within  the  carotid  canal,  then  turning 
upwards  to  reach  the  aphonoid  bone,  on  which  it  is  at  first  directed  hori- 
zontally forwards,  nnd  afterwards  resumes  the  vertical  position  on  the  inner 
side  of  tho  anterior  cUnoid  process.  In  this  part  of  ita  courae  tho  artery  ia 
accompanied  by  the  carotid  and  cavernous  plexuses  of  tho  sympathetic 
nerve.  After  leaving  the  carotid  canal,  it  lies  in  the  floor  of  the  cavernous 
ainns,  and  in  contact  with  it  externally  ore  the  nerves  which  pass  through  tho 
Bphcnoidnl  fissure.  Opposite  the  anterior  clinoid  process  it  pierces  the  layer 
of  dura  mater  which  forms  the  roof  of  the  tonus,  and  becomes  invested  with 
arachnoid  membrane. 

By  Ibe  winding  course  of  the  internal  carotid  artery  in  the  skull  the  brain  is 
probably  in  some  degree  protected  from  the  force  of  the  palsstions  nith  wliieh  Iho 
hlood  is  propelled  from  tlio  heart.  Occssionnlly  tha  arlery  prcscnia  considerable 
iJirtnosity  before  entering  the  carotid  canal,  especially  in  apoplectic  flulijects,  tha 
trunk  bavins  probably  bean  Blongalod  by  the  force  of  the  pulsations. 
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INTERNAL  CAROTID  ARTER?. 


The  vettcliral  orlcij  'u  simiUrlj  tartnona  hdare  enteriog  llie  eianiain. 

BruMcaE^. — In  the  Deck  tho  intcmAl  carotid  nrtery  girea  aiusUy  no 
branch.  While  icitliin  the  carotid  caoal  it  aenda  a  small  ofiaet  to  the  tym- 
panum, vhich  tinmtomoses  with  tbo  tympanic  and  iitjio-maatoid  arteriet. 
Within  tho  cavernous  sinus  aomo  small  branches  proceed  from  it  to  supply 
the  walls  of  tho  ainua  and  tbo  adjacent  dura  matev. 

Opposite  the  anterior  clinoid  process,  the  internal  carotid  g;iTea  off  the 
ophtlmlmic  artcrj;  and  at  the  Sylvian  fissure  of  the  brain,  before  dividing 
into  tho  anterior  and  middle  cerebral  arteries,  it  girca  off  or  is  joined  by  the 
pntle-nor  romwiiiiicatiiifi  artory,  a  slenJor  anastomotic  branch  which  !i«a 
liorallel  to  its  fellow  of  the  oppostto  aide  and  unites  the  int«nukl  carotid 
with  tho  posteiior  cerebral  artery. 

rBoniAiiiTiis.— In  very  rare  oases  of  abnormal  arranpcniont  of  the  »Kb  of  ihe 
tiDrta,  the  inLcroal  carotid  artery  hu  ariien  as  a  primacy  Lnrnk.  A  few  exainplra  in 
recorded  ofila  entire  aljsdnee. 

TtiG  poalerioT  commanicattnK  artery  has  been  oecogiDDolly  Ken  replaced  by  tn     ' 
TCry  small  vouels. 

DRANCHES  OF  THE  INTERNAL  CAnOTID  ARTERY. 

1.    OPHTHALMIC  iSTEEY. 

The  opJithalmle  artery,  arising  from  tho  internal  carotid  artery  by  the 
side  of  the  anterior  clinoid  process,  enters  the  orbit  by  tho  foramen  opticnm, 
below  and  to  the  outer  side  of  the  optic  nerve.  It  soon  changes  its  direction, 
passing  over  tho  nerve  to  reach  the  inner  wall  of  the  orbit,  along  which  it 
1  uns  forwards,  aad  tonniaates  in  branches  which  ramify  on  the  forehead 
and  side  of  the  nose. 

Bbancbes  : — 

(a)  Tlic  lachrpiial  artery,  ariatng  on  tho  outer  aMo  of  the  optic  ncrrfl,  passM 
forvants  alon^  the  niiper  border  of  the  external  rectus  muscle  lo  the  laeluTn^ 
eland.  In  which  the  greater  number  of  its  branches  are  dialributed.  Some  of  the 
h ranches  pasB  DQwardH  lo  the  eyelids  and  eonjnDL'liva,  joiniog  with  other  palpebnl 
branches ;  and  one  or  two  dolicalo  malar  branches  pierce  the  mnlar  l>one  and  rt*<i 
ibe  (euiporal  foiuia,  where  they  join  branches  from  the  deep  lempoml  arteries.  Th« 
tiicbrymal  arterj  hns  aieo  brsnelics  of  communication  through  the  sphenoidal  fiuun 
wilb  small  ofTsets  from  the  middle  meningeal  artery. 

(b)  The  central  aiitTy  of  'tie  Tilina,  a  very  small  veajcl,  pierces  llie  she*lli  vai 
Bubstance  of  tlie  optic  nerve  about  a  quarter  of  an  inch  behind  its  junction  with  tlit 
eyeball,  and  nins  imbedded  wiibln  it  to  Ibc  retina.  In  nbich  it  mmities  in  minntc 
linmcbea.  A  very  delicate  vessel,  demonstrable  in  the  foffus,  pusses  rorward*  Ihron^h 
the  Tilreons  humour,  to  reach  the  posterior  surface  of  tbo  capsule  of  the  cryilal- 
line  lens. 

(f)  The  mipra-orhilrd  branch  ascends  above  the  mnsctes,  and  courHng  forwuds  t» 
the  supraorbital  noteh,  in  company  frith  tbo  frontal  ncrre,  terminates  on  lie 
forehead.  It  distributes  broncties  lo  the  eyelids,  and  commuuicatcs  irilh  the  tcmponl 
artery. 

('/)  The  HIinry  ortcriea  are  divisible  into  three  sets,  vit,  short,  long,  and  anlcrioi 

ciliary.    The  ihorl  ciliary  arteries,  varying  from  twelve  to  fifteen  in  aumlicr.  enclose 

the  optic  nene  ss  Ibey  pass  forwards  to  reach  the  poelerior  aspect  of  the  aclerolic 

which  they  pierce,  and  cnlcr  the  eyeball  about  a  lino  or  tivo  from  the  entrance 

Dptie  nerve.     The  fini.q  ciliary  arteries,  tvo  in  mimlier,  also  enter  the  back  ef 

<lbal1,  and  then  pass  forwards,  one  on  each  side,  between  the  choroid  mem- 

md  the  Bclerolic,   as   fur   as   (ho  ciliary  lipament,  where    Ihey  divide  inio 

>,      Tlie  iinla'iar  ciliary  arteries  are  derived  from  some  of   the   maHqilu 

I;  they  form  iwttacu\M  cwdeoioimi  Uia  fore  port  of  the  eyeball,  md  ibcn 
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Fi^.  ato. — RimsuaiuiiHiTio  Viiw  or  thi  Artidiu  or  tux  Ouiit  isn  nwhimiuh- 

Tvo  rinTa.  triric  rimiu   biumobbb  amp  uitsTnii<ists   (fuundeJ   bn  UirKbriM  uil 

LcrcUI6,  ttikh  mJdilioua). 

The  outer  vnll  cif  l)io  orbit  liiu  been  TcroorMl,  llic  sino*  losxiilnriB  ia  laiJ  open,  the 
rycliili  are  turneil  fiirwariln.  aail  tba  eitcmal  and  BD|«rlor  recli.  anil  llie  nuperior  oUi'jui) 
luuttelea  hate  been  pnrliallj  rBiuoTcd*  a,  ojitic  ntrve  \  &,  book,  holding  up  the  jioiturior 
jiLrt  of  the  BiJ|iurior  ructup  muade,  the  uutvrior  part  of  wbich  ia  left  att&ohed  to  Uto  pjo- 
br^ll ;  Ct  Jachryroikl  gjaud,  Lhrovm  □}>  on  Ihu  froDtal  boot ;  d,  inftertiuzL  uf  the  iriferior 
oblique  muscle ;  e,  iuferior  lecloi  ;  /,  /,  miterior  and  juisterior  portions  of  the  diridcd 
eilernal  rectua  ;  g,  maiiltiir}  bIdui  ;  h,  hook,  bolJiog  up  Ibo  rjelidii,  of  which  the  limp 
surface  i«  I'lbibitiil. 

I,  internal  cartitiil  artery  below  the  larcrior  Bperlareof  the  carotid  cinal  of  the  temporal 
booe,  wbich  ia  jailiaLU.-d  Li^'her  up  by  a  rinfj  Burrouuding  the  itrtery  ;  I',  the  part  of  tbo 
artery  silnaled  allhin  the  teiupural  liunci  a  second  ring  iudicating  the  pUce  of  the  ap[wr 
aperture  of  the  ternponil  ainal  ;  I',  the  part  of  ihb  arti'r;  nituileil  on  the  apbenoid  boDe} 
upon  tliiii  aiiery,  1,  twig  to  the  mubiid  oelta  auil  lyn^panmn  ;  2.  twi|{s  !□  tbe  lareniaua 
itiiiua :  3,  C'>iuiQUuicaliiig  tu  Ibu  posterior  cerehinl ;  1,  middle  uerDbr»l ;  S,  anterior 
ctreLrol. 

II,  boailar  arlcry  ;  Dpon  thii  artery.  S,  jKHlerior  ccroVintl ;  7.  superior  eerobellar  ;  the 
aocflUltd  uumlicn,  3',  4',  ti',  li,  T,  iudiote,  on  the  left  aidii.  the  nrteriea  already  osnied 
under  the  aamc  uumben  on  the  rijiht  aida»  and  with  tbude  aud  the  anterior  coEamanicaiiDg 
liianeh  marknd  by   + ,  complete  the  Circle  of  Willi*. 

III,  upi^r  lurLoftbee-vterunl  carotid  artery  iliTJdint;  into  lit  k  .  the  puf lerGcial  temjioral, 
Aud  llf,  Hi",  the  iuterunJ  luaiiliaiy  artery  ;  ujtnn  the  hitter  arl^'ry,  !,  iuferiiitr  di.'ntAi 
bmncli ;  1,  ruiddlc  meningeal ;  3,  3,  mniw^teHc  and  ]>teryk!uid  bmiiehua  ;  1,  buccal  ;  b,  jl, 
nuteriur  ami  ixeterinr  deep  teai|>onl ;  6.  potterinr  auperinr  denial ;  T.  iufmorbitikl  ;  T', 
brsncbex  oF  the  rams  iinuing  upon  the  face ;  8,  part  of  the  inlerual  niaiillary,  wbich 
tunia  In t^  the  apbeno-maiillikry  fuBAa. 

IV,  fadal  artery,  tcimiiialin^  at  11,  in  the  ugnlar,  and  ginng  oS,  at  12,  the  lateral 
noNil  bntnchca,  ami  othcra  vbich  cumniaoiflttc  with  the  infraorbilAl. 

In  tbe  urbit  the  fulUiwing  rmmbcrrs  indicate  the  opbtbalmie  artery  and  ita  bntuohei :  1, 
Llie  opbtbalmte  artery  at  ita  oiigin  from  the  interBal  carotid  \  1',  the  aauie  artery  oon- 
tiiiord  on  Ibe  upper  oiid  inner  aide  of  the  orbit ;  2,  Inchtynial  braneli  ;  3,  coiitral  artery  of 
tlie  letiua  ;  4,  »»nie  nf  the  ciliary  arti^ea  ;  6,  5,  upi>er  and  l(>wer  iDuacular  Iraacbis  ; 
a.  aapraorbilsl :  7.  T',  |ini<turi"r  aud  anterior  clhuioidBl  arleriib ;  8,  iaJ|-ebral  ;  <i',  fi", 
ita  aupurior  end  iufiirior  diiiaiuua;  f,  frunlal;  10,  unsiil  Duuuuuiiicatiug  with  tiiuauiidur 
of  the  facial. 
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pierce  the  aclerolLG  williin  a  lino  or  two  of  the  margiti  of  Lhe  cnrncft.  AH 
ciliiLry  HTtcncn  unailomose  Ifl^ethcr  within  tbc  eyeball,  Itieir  di^LijIiation  i& 
nlll  be  pni'tiuuliLrly  diiscribcd  nith  lhe  anatomy  oftbe  eyeball.  3 

(e)  The  inus'.-iifar  limai-'lieH,  Eul>jcct  to  much  variety,  Dsutdlj  ambgcd  isfl 
slid  lower  set,  supply  lhe  niuaclee  of  Ibe  orbit.  ^1 

(/)  The  tUiin'iiilai  braocbeg  ore  two  in  aamber,  a  potterior  and  mi  onterAl 
paas  through  the  poalcrior  acul  anterior  internal  orbital  fnrainiiia,  the  U 
uompnny  with  the  nasal  branch  of  the  oplithalmic  nerve  -,  anii  both  &n«riaU 
rumiHhed  branehea  to  the  ethmoidal  cellu,  enter  the  (knit,  supply  the  ulJaOl 
mater,  and  send  branches  Ihroufrh  the  cribrifurni  lamella  lo  tbe  a'ne.  H 

('/I  The  two  pii>jirliriil  branches,  fi/iri-iur  and  iiif/rior,  ari»e  near  the  &0M 
nrliit,  uanally  together,  but  soon  diverge,  one  lying  uliove,  tha  otber  bcli 
tendon  of  the  oibicularin  muscle  at  the  inner  angle  of  the  eye ;  they  form  i 
one  ia  each  lid,  and  send  braachos  to  the  auuncula  lachrymalu  and  the  Ud 
■ac, 

(h)  The  nrunl  branch  eounies  forwarda  above  the  Ifindon  of  the  nrbicnlj 
lo  the  root  of  the  noite,  where  it  rauiilies,  maintaining  a  [roc  oomiuuuia 
na^al  and  the  angular  branches  of  the  facial  nrtCTy. 

(0  Thc/i'oijdi/  branch  runs  close  to  the  preeeding.  but  on  reachinr  tli«l 
the  orbit  lorns  upwards  on  tbe  forehead,  where  it  anaatODiosea  with  the 
artery. 

Fig.  201.  Wig.  2«l._TlM 
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expowd  fttUy  hr  « 
moral  of  a  purtfai  ) 
left  optio  nem;  *.i 
on  the  kuM  w  ■! 
bend  of  tba . 
sam  l«tween  its  two  arteries ;  x ,  plared  on  the  laiDioi  dnereft  ia  f| 
ooinmiuure,  mnrki  tbe  nntfrlor  eommDnicatJng  artery ;  3,  middle 
Ijauiug  into  the  lisj^ore  of  Sylvius  and  distributing  its  branehes  over  th« 
tbc  island  of  Kcil  stuI  others  beyond ;  ^,  jjlact;il  belwtuii  the  infumliba 
«ir|iam  albieaotia.  i-oiuta  by  a  tiae  tu  the  left  pistcrior  oomiuuiiiaatinB  ai 
artery  :  G,  pi-steriur  cerebral  artery,  its  dlfltriliution  e]i|»rsed  ou  the 
removal  of  half  of  the  ccrebelluni  j  7,  plnced  on  tbe  puns  VaraliL  potn 
iiilietiur  ceivliellir  artery  ;  H,  anlerinr  luferiur  CFTi'lirilar  arler?  ;  b«lwf«| 
k'tlie  Uigvsiof  the  IrauBvene  branches  of  the  basilur  artrry  ;  8,  B,  risht . 
^rtcrie*;  10,  putariDi  iatctiur  eetubelUr  artorici ;  II,  aateriur  apinl  .tj-^^P 
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CEREBRAL   ARTERIES. 
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II.    ANTEBIOK    AND    HIDDLE    CE&EGBAI.    ARTBUtBS. 

The  temtimil  braaclies  of  the  internal  carotid  artery  supply  the  iinteiior 
aiid  greater  part  of  the  pia  mater  and  brain. 

The  anUrior  tertbra^,  commendng  at  the  subdivision  of  the  intemnl 
carotid  at  the  inner  end  of  the  fissure  of  Sylvius,  turns  forward.'*  towards 
the  middle  lino  to  reach  the  longitudinal  fissure  between  the  anterior  lobca 
of  the  cerebral  hemispheree,  and  is  connected  with  the  vessel  of  the  oppoaito 
side  by  the  anterior  (mnmrtnicat  in g  artery,  a  briuioh  not  more  than  two 
lines  in  leugth.  The  two  anterior  cerebral  arteries,  lying  close  together,  in 
the  next  place  turn  round  the  anterior  border  of  the  corpus  cnllosum,  run 
bockwards  on  its  upixsr  flurfaco,  concealed  by  the  cerebral  liomisphores,  and 
end  by  auAstumoaiiig  with  the  posterior  cerebral  arteries.  In  their  course 
they  give  uutaerouB  bmuchea  to  the  brain. 

The  middle  cerebral  artery,  larger  than  the  anterior,  inclines  obliquely 
outwards,  taking  the  course  of  the  fitisuro  of  Sylvius  ;  within  this  it  divides 
into  several  branches,  which  ramify  in  the  pia  matL-r  investing  the  surfaces 
of  the  anterior  and  middle  lobes  of  the  brain,  and  join  with  the  branches  of 
both  the  anterior  and  posterior  cerebral  acturios.  Numerous  small  branches, 
without  ramifying  in  the  pia  mater,  turn  upwanla  at  ouco,  and  unter  the 
brain  at  the  autenor  perforated  spot,  through  which  they  reach  the  corpus 
striatum. 

One  or  two  choroid  arteries,  which  sometimes  arise  directly  from  the 
internal  carotid,  passing  backwanls,  enter  the  fissure  between  the  iniddio 
lobe  and  the  cms  cerebri,  to  reach  the  deHccniling  cornu  of  the  latuTEd 
ventricle,  in  which  they  ore  distributed  to  the  choroid  plexus. 

pHOLUnitiis. — In  rare  tastancc«,  the  anterior  cerebral  arteries  have  united  Into  a 
Kin){Ic  Iraok,  like  the  basilar  artery  bcliiail,  and  liave  again  divided  into  a  rigbt  and 
left  artery.     The  aclcrior  coQUuunicating  aiLcry  iit  fjcquGntlj'  double 
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DiBCLE  or  WILLia, 

A  remarkable  anastomosis  exists  between  the  branches  of  the  vertebrul 
Mill  internal  carotid  arteries  within  the  cranium,  by  which  the  circulation  in 
the  brain  may  be  equaliat'd,  and  any  irrcgidarity  which  might  arise  from  the 
obliteration  of  one,  or  even  two  of  the  vessels,  way  speedily  bo  remedied  by 
a  corresponding  oiilargement  of  the  others.  This  aiiastomosis,  known  aa  the 
circle  ')/  Jri((is,  results  from  a  series  of  commnuicotionB  between  the  follow- 
ing bronches.  The  anterior  cerebral  arteries  are  coliueeted  together,  as 
alreaily  mentioned,  in  the  longitudinal  fissure  by  the  anterior  communicating 
artery.  The  right  and  left  internal  carotids,  the  trunks  from  which  the 
aiiterior  cerebral  arteries  arise,  are  united  by  the  posterior  comuiuuicatiug 
arteries  to  the  poatorior  cerebral  arteries,  which  ariiio  behind  from  a  single 
trunk — the  basilar  artory.  Within  or  opposite  to  the  area  of  this  vascular 
circle  are  the  following  parts  of  the  encepbalon,  viz.,  the  commissure  of 
Uie  optic  nerves,  lamina  cinerea,  infundibulum  and  tuber  cinoreum,  corpora 
filbicanlia,  posterior  perforated  spot  with  part  of  the  cnjra  cerebri,  and  the 
origin  of  the  third  pair  of  nerves. 

Kro(]iicnllj  iLe  posterior  cerebral  artery  of  one  Bide  arises  by  sn  enlarged  pwJlorior 
«omniiiiiicating  artery  front  the  internal  carotid,  and  is  conncclcd  only  by  a  sleuilcl 
'Ycasal  with  tho  btillar. 


''inytip  Into  tDA  neoR,  moom  cnvnra*  ant  hb  pwnr*,  la 

the  scalenus  antlciu  aud  scaltiuug  meiliua  muaclea  on  Ui6  fin 
outer  bordor  of  the  first  rib  it  coaaes  to  bo  called  sabola^ 
tiuueil  into  the  axillary  artery.  > 

EiLch  Bubclaviau  nrtery  is  conceuiently  divided  into  tl] 
first  piLit  oxtundiug  from  the  origiii  of  tha  vesaol  to  the  iniii 
(Ulterior  Bciil<^iiuR  niuHole  ;  the  wcoiul  conxisting  of  thu  porii^ 
Bidlnted  beUiiiil  that  munele  ;  and  the  tlUrd  reaching  outnardl 
burdor  of  the  fimt  rib.  Iti  eiaoiiiung  each  of  thesu  [lortui 
will  bt)  nectiUHary  iu  tha  first  part  to  give  separate  descriptiol 
and  the  left  aides,  as  there  is  a  uutteriid  dlfierence  in  tha  &□■ 
vnBsela. 

The  FtEsT  PABT  OF  tub  kiobt  soBcXivus  artbrv  oomi 
the  trachHa,  at  the  division  of  the  iunooiiDate  artery,  lNilitnJ| 
uf  the  stenio -clavicular  articulatiou,  aud  ends  at  the  iima 
anterior  scalenus  muscle.  Suponktitig  from  the  carotid  »rtet 
wanls  and  outwards,  aud  ascoudu  above  the  level  of  the  davj 
which  varius  in  dilforont  cases.  It  is  deeply  placed,  beiiij 
(ilutyHma,  tho  stemo- mastoid,  the  stemo-hyoid  and  stemo- 
aiid  the  deej)  cervical  fiuicia.  It  is  iu  contact  with  the  pleiu 
is  soparutecl  by  a,a  iuterval  from  the  lougiu  colli  muscle  befa 

Mdaliint  tu  Veins. — Tha  subclaciaii  vein  lies  lower  tbaa 
the  right  BiibcUviao  arttry,  close  uuder  the  olai-icle.  In  iti 
this  vein,  tho  iaUrwi!  jug^ditr  jiasHL'a  in  frout  of  the  arterj'  n 
luuscLe,  OS  do  also,  utiarur  thu  luidJlu  liuu,  tlieanfcrior  juyujf 
veia. 

Jielatioiv  to  Nervf*. — The  nufiia  nerve  passes  in  front  i 
the  iuner  side  of  thu  internal  Jugular  vein,  aiid  its  red 
branch,  turoing  round  below  tho  artery,  ascends  beliind. 
branches  of  the  ti/mputhdic  nerve  puss  dowu  over  the  Kitery, 

Tub  first  past  uf  the  lbit  buboi.avi*n  aktekv 
surfoco  of  tha  arch  of  the  aorta,  ut  thu  left  end  of  ild  li 
and  asoouds  to  the  margin  ol  tho  fiml 


RELATIONS   OF  THE   SUBCLAVIAN 


Belntion  to  A'envs,  — The  pnfnimogaitrie  neiro  is  anterior  to  the  Crut  part 
of  the  left  Biibclttvian  artery,  anil  parallel  with  it,  the  recurrent  hranch  on 
this  Bide  turning  TQUtid  below  the  arch  of  the  aorta.     The  jihreuic  nerve 


1g.  213.— ViKW  of  Tiiii  Iliunr  Cojihoii  CtRinrn  ahu  Sobolavus  ARTBttnts,   with 
T1IK  mtiniK  or  tiiErit  uiu^ciiim  ahd  TirKiii  rklatiohs  {frou  K.  Qunin).      j^ 

For  the  rlt-serii'tion  of  iho  npper  pnrt  of  tliia  fii!ure,  ate  p.  3<3.  Tlie  fullowing  opiv 
'aatiiin  relMw  ID  the  falx'Ut  i^n  Hrti'r;  nni]  its  hrnneheti  :  8,  the  Rntt  piirt.  S',  ttri'  lliinl 
pjtrt,  nf  Ibe  arch  of  the  HD^tulnvinn  artfTj  ;  8",  the  BabDlAvian  tuld,  nh^kwii  b;  tin:  n^- 
niova]  iif  a  pnrtioti  of  the  claTii^le  i  it,  in  yUic&l  en  Ihfi  bcalenua  aDticim  mniicle  in  the 
HngU'  lietwcen  the  ti^nsrerfie  cervir-al  ai><1  nupia-AOijnilaT  braticbefl  of  tlio  thjrroul  nxiti ; 
10,  oiittT  ]iart  of  the  iapm-iicspoliir  ai-terj  ;  10',  Imnsveno  cerrioil  bnuiohea  (uuwiug 
into  Iho  i!te|i  'urfaoo  'if  Ihf  traiwriiiB;  10",  Iho  |>oiiti-rior  M(i|n1ftr  artery,  repn-Bei.t*!)  M 
rixini  ilitMiily  frum  the  thirii  part  of  the  lu'-vtaviBn  nrtcry,  nniJ  lousing  thioDi,'h  tho 
axillary  pIcT on  of  nervi'sand  under  tho  levator  aii^'uli  icafjuln.';  11,  on  th'.'ttcattuun  anticufl 
muwTe,  pointctolhc  inferi'tr  fhjrotfl  Jirtcr;,  near  the  fhloro  w]iore  the  OAeoo'lifi;^  mnMulnr 
arliTj  of  tlio  neck  ia  gi'en  elf ;  tlie  phrenie  nerie  lies  on  the  muMle  to  tliQ  otibjidu  ;  i, 
the  lupn-steronl  tvig  of  the  Hnpra-acnpalar  nrlcry. 
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INTEUNAL  CAROTID  AETKRY. 


]i\e.TBB  tliQ  si-lerolli;  wilbin  n  Uuc  or  Ivo  of  the  m&rgin  ol  tlie  oraek.  All  Aft 
cillury  artcricH  ona^tamose  together  within  the  eyeb&ll,  their  diatribuiioa  in  vhidi 
will  lie  purlimlarlj  dewrilird  with  tho  mmtonj  of  the  eyeball. 

(e)  The  mvnciilar  lirani'hei',  siil'jcct  to  ittuch  variety,  ainully  arlsnged  in  mi  Dppci 
and  lower  set,  supply  the  iniiaelca  of  iLo  orbit. 

(/)  The  rlhiiuiiihd  braochea  3J^:  two  in  Ditmbcr,  ■  potleriar  Uld  hh  anterior.  T\ifj 
piwia  llirough  Ibo  posterior  and  anterior  inlemal  orbital  foramina,  ihe  Ulter  in 
i^Hapuny  vitb  tho  onsal  branch  nf  the  ophthalmic  ncrie ;  and  boUi  uUriM,  baria; 
ruiiiislicil  branciicfl  to  tbo  ctlimoiJul  culls,  enter  the  vkall,  BuppI;  tbc  adjawol  daa 
mater,  and  semi  branches  Ihrout'li  the  cribriform  lanieltn  to  the  QO«t 

(7)  The  two  jinJi-rhriil  bnintboa,  tiiptrinr  and  i'/;rtTiW.  iiriso  Dear  lie  front  of  Ibt 
orbit,  uBimlly  logcihor,  but  Boon  divcige,  one  lying  abo»e,  Uie  otUer  balow  tke 
tendon  of  the  orhieulaiia  miuulc  at  the  inner  angle  of  the  eye  i  they  form  an:lic(, 
ODO  in  each  lid,  uid  aeod  brancbea  to  Ibe  conincula  ladkrjmatis  and  the  Ucbrrmil 
■ac. 

(A)  The  tintnl  branch  coursea  forwards  aboTo  Hie  temlon  of  the  orbimilaria  moidi 
to  tho  root  of  the  noiie.  where  it  ramiRvH.  niuint/uning  a  (ten  cummuaicsliDD  irith  tkc 
Dual  and  tho  angular  bmnchca  of  tho  fueial  artery. 

(0  Tlio/miifiiMiraneh  runa  eloae  t<i  iho  preceding,  but  on  reaching  the  nuirin  nf 
the  nrbit  lomB  upwards  on  the  forehGiLd,  nhtie  it  aiiastom<uBi  with  ^o  anptaMUlal 
artery. 

Fig.  261.  Fig.  261.— TiEw  w  ni 

Dtsntisunoii  or  r« 
SaixaiE9   or   tub  U- 

TEBNAL  Cir.i.TIP  AD 
VEHTBBDAt.  AkTUIB  N 

TDB  LowiEB  rmti  tt 
TUB  Bum  laltcnj 
frum  H.ii«cUfeld  and 
Leveilliil.      j 

On  the  left  eide  of  Ub 
btnin  a  p-irtina  of  tkc 
luidille  lube  uf  titt  «■*- 
brnin  hu  been  nmtmi  a> 

nx  to  oiif  u  up  the  fiimrt  sf 
Sylviiih    nud     cipcn   Iba 

cuurolutions  of  Uie  iolud 
of  Keil ;  and  the  left  Uf 
of  the  cei-cUeEium  hu  bca 
reiaoTed  to  kLuh  the  lom 
Riirfnce  of  the  iKaleiiiit 
EerebnU  Inbe.  1,  plxcd 
on  the  Dpiie  coinniisBi^ 
poiata  tn  l!ie  divided  Mes 
of  the  loft  iDtemal  aoM 
artery  whtro  its  e«nlnl 
ditlributJoa  be^ca ;  % 
antcriiiir  cerebnkl  bianck, 
cilKiBed  fnlly  by  the  ic 
muml  of  a  piirtion  uf  tie 
lurt  optic  ncrT«;  2',  )<lv(d 
on  the  knee  or  auterwr 
bend  of  the  corpoa  ml),!. 
Bun  betveen  its  two  arteriei ;  x ,  plamd  on  the  lamina  cinerea  in  ^nt  of  the  opiil 
commisiiureT  niarka  the  anterior  coniinaoicating  artery;  3,  uiidille  c&rebTid  aitery. 
luuaing  into  tha  fisBDre  of  SylFioa  and  diBtri hating  its  bruocbea  ocer  tbo  conriilutiMH  if 
the  island  of  Udl  and  otliera  bvyoud  1  4,  placed  between  the  infundiliulnm  and  Ikl 
corpora  albicontia,  poiDt4  by  a  line  to  the  left  posterior  coxcmnuiL^jiting  art«ry  ;  ^,  faattlat 
artery  ;  S,  pmtwiur  cerebral  artery,  it«  distribnliou  cipused  ou  the  left  aid*  by  iSt 
removal  of  half  of  the  efrcbelinui ;  T.  placed  <in  the  |iona  Varolii,  pointa  to  lb*  right 
Bu)<criar  cerebellar  artery  ;  8.  anterior  inferior  crrvbcllor  artery  ;  lictwecn  7,  aod  S,  om  nf 
the  laigcat  of  llie  tiauivtrse  bniiichB*  of  the  boailar  artery  ;  S,  9,  rlghl  anJ  left  rcrtelol 
artericti   10,  putlerioi  iufcriur  cerebellar  artcrieg  ;   1 1,  anterior  spinal  arterin. 
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CEBEIiKAL  AKTEKIES.  S«S 

n.     iNTBOrOR    AXD    UIDDLB    CBBEBRAI.    tRTKElES. 

The  terminal  bninchos  of  the  intenial  ciirotid  nrtery  supply  the  anterior 
and  greater  part  of  the  pU  mater  aud  liroiu. 

The  anlfiior  cenbral,  comiuendng  at  the  BubdiviBion  of  the  internal 
carotid  at  tbe  iimer  aud  of  the  fiaaure  of  Sylvius,  turuB  forwards  totrorUa 
the  middle  lino  to  roach  the  longitudinal  fissui-e  botwoen  the  anterior  lobes 
of  the  cerebral  hemuphereB,  and  ib  coDuacted  with  the  vessel  of  the  oppomto 
side  by  the  atifcrior  ccnimvnicatitig  artery,  a  branch  not  more  than  two 
lined  in  length.  I'he  two  anterior  cerebral  arterien,  lying  close  together,  in 
the  next  place  turn  I'ound  the  anterior  border  of  the  corpus  callosum,  run 
boctwarda  on  its  upper  surface,  concealed  by  the  cerebral  horai»pher8E,  and 
end  by  anattomosiug  with  the  poatcrior  cerebral  arterioa.  In  their  coune 
they  give  numerous  branches  to  the  brain. 

ITiB  middlt  ctrtbral  artery,  larger  than  the  anterior,  inclines  obliquely 
oiitworiJB,  taking  the  course  of  the  fissuro  of  SSylvius  ;  within  this  it  divides 
into  several  braucheit,  which  ramify  in  tbe  pia  mater  investing  the  surfaces 
uf  the  anterior  and  mirldle  lobes  of  the  bmJn,  and  juiu  with  the  bmnchcs  of 
both  the  anterior  and  posterior  cerebral  arteries.  Numerou'^  small  bnuiches, 
withont  ramifying  in  the  pia  mater,  turn  upwiu^s  at  ouco,  ami  enter  the 
brain  at  the  anterior  perforated  spot,  through  which  they  reach  tbe  corpus 
striatum. 

One  or  two  choroid  artorie)),  which  sometimes  ariio  directly  from  the 
inti'rnnl  carotid,  passing  backworil^,  enter  the  tlsnure  b-itwceii  Ibe  midUle 
loliu  aud  tbe  cms  cerebri,  to  reach  the  doNccurling  comu  of  the  lateral 
ventricle,  in  nhioh  they  ore  distributed  to  the  choroid  plexus. 

PioaiiAnrrru.— la  rare  insUnocs,  tlic  anterior  cerebral  arteries  luve  unfUd  Into  a 
ring^le  Lmuk,  like  the  banilar  srtcr.v  Ichind,  aud  Lave  again  itiviilcd  luto  a  rigbl  and 
left  artery.     The  anterior  commuiiicaling  oitcry  in  frequcally  double. 

CIRCTLB    OF    WTLLia. 

A  rcmarlcable  anastomous  exists  between  the  branches  of  the  vertebral 
and  inteniikl  carotid  arteries  within  the  cranium,  by  which  the  circulation  in 
the  brain  may  be  eipiolist.'d,  aiid  any  irregularity  which  might  arise  from  the 
obliteration  of  one,  or  even  two  of  the  vessele,  may  speedily  bo  remedieil  by 
a  cDTreapondiug  eulnrgemeut  of  the  others.  This  anoHtomosis,  known  as  the 
circt*  ••/  IVillit,  results  from  a  series  of  commnniuations  between  the  follow- 
ing branches.  Tbe  anterior  cerebral  ai'teries  arc  connectud  togi'thtr,  as 
already  meutioned,  in  the  longitudinal  fissure  by  the  anterior  coiuniuiiic»tii)g 
arleij.  The  right  and  left  internal  carotids,  t)ie  trunks  from  which  the 
anterior  cerebral  arteries  arise,  ore  united  by  the  posterior  ooraniuuicatiug 
arteries  to  the  posterior  cerebral  arl^rioH,  which  arino  behind  iVum  a  single 
trunk — the  basilar  artery.  Within  or  opposite  to  the  area  of  this  vascular 
circle  ore  the  following  parts  of  the  encophalon,  viz.,  the  commissure  of 
the  optio  nerves,  lamina  cioerea,  irifundibulum  and  tuber  cinereum,  corpora 
nibicatitia,  posterior  perforated  spot  with  part  of  the  crura  cerebri,  and  the 
origin  of  the  third  pair  of  nerves, 

Frcqnenl.ly  the  posterior  crrffhtnl  artery  of  one  siilc  arifes  bj-  aa  onlargrd  posterior 
eiiQinioniuiting  artery  rrem  llie  iolcmal  carulid,  and  is  counseled  only  by  a  ulcnder 
rcuel  with  ike  bjsikir. 
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SUBCLAVIAN  ARTERIES. 

The  siibdiviiui  artory  U  only  the  commeiiciug  portion  of  a  long  Inink 
■which  forma  the  maiu  ai-tery  of  the  upper  limb,  atid  wliith  is  artiGcially 
iliviilud  for  purpirises  of  deacription  into  throe  porta — the  su^cfoctun, 
axilinry,  and  brachial  arteries. 

The  Riihclnvi'Lu  ortury,  ariaiDg  on  the  right  side  from  the  extremity  of  the 
iuDoiDiiiatu  ntt-'in,  and  ou  the  left  from  tlio  rvrch  of  the  aorta,  passus  a  sliort 
way  up  into  tha  nock,  aroha9  outwards  over  the  piuura,  and  rests  Iwtweuu 
the  scalenus  anticuB  and  acalBUUB  caediuB  muscles  on  the  &rst  rib.  At  Ui« 
outer  horiluT  of  the  flrxt  rib  it  ooases  to  be  called  Bubckviau,  and  is  con- 
tin  uoJ  into  the  atiilary  ftrtory. 

Each  aabclaviau  artury  is  convoiiiently  divided  into  three  port*, — the 
Jirai  purt  extendiag  from  the  ori^'iu  of  the  vessel  to  the  inner  border  of  the 
outerior  scalenus  muscle  ;  the  second  con.iiating  of  the  portion  of  the  vetsci 
uitiiated  behind  that  muscle ;  and  the  third  reaching  outwards  to  the  ecteriutl 
border  of  Uie  first  rib.  lu  uxaniiiiing  each  of  these  portions  in  detail,  it 
will  be  uocessary  in  the  first  port  to  give  HopnnLte  descriptions  for  the  right 
and  the  loft  aides,  as  thtro  is  a  watorial  diUureuce  in  the  anatomy  of  the  two 
vosaels. 

Thb  ftrst  part  of  tbb  biubt  stiBCL4VtAii  AitTenr  commences  close  to 
the  trachea,  at  the  divistan  of  the  ititiomiiiiile  artery,  behind  the  upper  psrt 
of  the  stem o -clavicular  articulatiou,  and  ends  at  the  inner  margin  of  tha 
anterior  scalonuH  muaclo.  Sitparatiug  from  the  carotid  artery,  it  archoa  np- 
warrU  and  outwards,  and  ascuuds  above  the  level  of  the  clavicle  to  an  extent 
which  varies  in  dilTorent  caaes.  It  is  deeply  placed,  being  covered  by  the 
platyamo,  tho  Btemo-maxtoid,  the  fltemo-hyoid  and  atemo-thyrotd  muscles, 
and  the  deep  cervical  fascia.  It  is  in  contact  with  tho  pleura  inferiorly,  and 
is  sefianited  by  an  interval  from  the  longus  colli  muscle  behind. 

Retiiti'/n  to  y'iitii. — The  niMafiaii  vein  lies  lower  than  the  first  part  of 
the  right  subclavian  artery,  clo^e  under  tho  clavicle.  In  ita  course  to  join 
this  vain,  tho  iiiturmil  jrij/iilar  passes  in  front  of  the  artery  near  the  scalenos 
mutclt),  as  do  aleo,  ucuror  the  middle  line,  the  an.tcnor  jugular  and  a  oertrl/ral 
vsin. 

JSelation  (o  Ntrcu,— The  viiiria  nerve  prigse*  in  front  of  the  artery  mi 
the  inner  aiile  of  the  internal  jugular  vein,  and  ita  recurrent  /uryii^al 
branch,  turning  round  below  tho  artery,  ascends  behind.  Some  cudiac 
branches  of  the  iiinii'itlhelk  nerve  pass  down  over  the  artery. 

TuR  FinsT  TAKT  OF  THK  Lun?  itcucLAViAN  AKTEKV  arises  from  the  upper 
surface  of  the  arch  of  the  aorta,  at  the  left  end  of  its  transverse  pottioD, 
and  ascends  to  the  margin  of  the  first  rib,  butiiiid  thu  iustrtiou  of  the  aiiteri<i 
scalenus  muscle.  It  is,  thorefure,  longer  tliau  the  first  [nrtof  the  right  sub- 
clavian, and  ascends  at  first  almost  vertically  out  of  tho  chest,  instead  of 
arching,  like  that  vessel,  outwards  acriiss  the  neck.  It  is  at  first  orerlappail 
by  tho  left  lung,  and  is  covered  in  front  and  on  the  left  sido  by  the  pluuni 
it  rusts  on  the  lou^us  colli  muacle,  and  Ues,  for  a  short  space,  iu  front  of 
tho  cesophagiiB  (here  deviating  to  the  left  side),  and  the  thoracic  duct.  Ts 
the  inner  or  right  side  of  tho  viskhbI  arc  situatwl  the  left  carotid  aud  tntchMi 
and  further  up  the  tosophiigufl  and  the  thoracic  duct. 

ICelnlioii  to  Veim.—Tbo  internal  jugular  vein  is  immediately  before  lU 
artery,  where  it  turns  outwards  froui  the  thorax,  close  to  tho  acalwin* 
jnoscle  ;  and  the  loft  iuuomiuivte  vein  is  likuwise  auteriur  to  it. 
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SfJatuin  to  Ktrva. — The  pnewmngastrre  nerre  is  (interior  to  the  first  p»rt 
of  tlio  left  mibclnviAD  artory,  and  pnrallel  with  it,  the  recurrent  branch  on 
this  side  tuniiDg  rouud  below  the  arch  of  the  aorta.      The  phrtnic   nerve 

Fig,  2(13. 


Fig.  282.— Vmw  or  tub  Riijitt  nnxjitui  G4n'iTin  jud  firnnLAViAy   ARTEHrKS,   with 
rni  oiiLoiN  01  TiiBiu  BiusciIKa  inn  Thkih  hkWTIors  ifrnm  R,  Qnnin).      \ 

I  For  tliB  i1i'8ori|itHiii  of  the  nppcr  pnrt  of  ihin  figure,  tee  y.  343.     Tlie  fulliiwing  suplfi- 

^^  nalinn  relnl«c  lo  the  Bal«'la>ian  :irtd7  nnrl  its  brnnchcs  :  8,  the  liriit  part,  f!,  tbu  l.hlnl 

^H  psrl,   of  the  arcli  of  tho  BobclriTiiin  irUry  ;  8',  the  lobckvisn  Tein.  sliuwii  by  Ihi!  m- 

^H  inuift]   (if  a  twction  of  the  clavida  ;  U,  rs  [ilu^  011  tbe  tcuJenus  ncticut  ■huui'Id  in  tlio 

^H  nnglc  betvrcfii  ibc  Imnarcrfie  ciTvicol  nml  « up rn-Bca [Millar  IjrsDches  nf  Iho  Chyrniil  ntin : 

^H  10,  onlor  pttrt  of  the  supn»-«iipiTlnr  artrry  ;  10',   tmnsvene  cervim!  tmnnlies  luusiiig 

^H  iolo  the  ilrc|i  surfaoo  of  th"  tnnniiuB:   l(j",  tho  pnBtfrinr  Mnfolsr  artery,  rc|nv«nl'J  "a 

^^^  rifling  lUreolIy  (i\>m  Ibe  thinl  pnrt  of  the  ButfclaTiau  nrtery,  nnd  ]ia«BiEL[:  tliroUL^h  llie 

^^H  jttilLary  pleiiJB  of  ucrvL^s  anJ  oriJi-r  tha  le^aUir  mt^ulL  ecapubc;  1 1,  011  tht-  ai^akiLUB  antic^iiR 

^^B  miiMle,  p«inUlo  llie  Inferinr  Ihjroi.l  jirWry,  near  the  plai^  when!  the  anwiuliiiH  iniiMnlur 

^^P  artery  of  the  neck  la  giceii  iff ;  the  phrenic  netic  lies  on  Ibo  tauscle  to  the  uiitairlu  ;   i, 

^^  the  auprs-aterntl  t«>g  uf  lite  iDpra-imiinlar  artery. 
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descends  ovor  the  orterf  nlong  tlie  inner  margin  of  the  scalenos  maade,  itn- 
lucilintoSy  outeide  tbo  lliyroid  nsia.  The  diTitiac  nerTea  of  tho  left  (ids, 
duBceudiiig  from  tho  neck,  0.T0  close  to  Uie  artery. 

The  8BCOND  PART  OF  THE  suBoiiviAN  ABTBBT,  the  shott  portion  conouUed 
by  the  anterior  BCalenmi  muecle,  forms  the  highest  part  of  the  nrch  d«acribed 
by  the  vessel  across  tho  nock.  Somewhat  less  deeply  placed  than  the  Snt 
part,  it  ia  covered  by  the  platysma  and  tho  stemo-mastoid  mus«]e,  with 
layers  of  the  cervical  fascia,  Behind,  it  rests  against  the  middle  scalcnns 
muBcIt)  ;  and  below,  it  lies  on  the  pleura. 

lidation  to  KeJiur  and  Nerres. — Tho  subclavian  vein  is  lower  than  the 
arteiy,  and  is  separated  from  it  by  the  autarior  scolcnuB  miiacle.  The 
phreuic  norvo,  which  deacenda  obliquely  inwards  over  that  muscle,  usually 
croMOS  tho  first  part  of  the  auhclavian  artery  of  the  left  side  close  to  the 
muscle,  while  on  the  right  aide,  not  having  quite  reached  the  margin  of  the 
muBcIo  at  the  level  of  the  artery,  it  is  usually  aeporaled  by  the  tnuscle  bvm 
the  second  part  of  tho  artery. 

Tub  third  f&rt  of  tub  subclavian  artgbt  lies  in  a  small  triangular 
apace,  the  aidea  of  which  are  formed  by  the  onu>hyotd  muaole  tuid  cbiTide, 
and  the  base  by  the  anterior  acalenua  muscle  ;  the  omo-byoid  ta  in  soma 
iiistttnw's  immediately  over  tho  artery.  Tho  subclavian  artery  is  nearer  to 
the  eurfoco  hero  than  elsewhere,  being  covered  only  by  the  platysma  and 
layers  of  the  cervical  fascia,  but  towarda  its  termination  it  becomes  deeper, 
sinking  under  the  clavicle  and  the  subolavius  muecle. 

Hrlulioii  to  Vtins, — The  a^ibcUirian  vein  continuea  to  be  anterior  to,  and 
lower  than  the  artery.  The  iseleriial  jvyulor  vein  lies  over  the  art«ry,  and 
receives  on  tho  outer  side  from  tho  shoulder  the  two  vuins  which  accompaoy 
the  snprn-Bcapulnr  and  transverse  cervical  arteries.  Tho  veins  in  same  caaa 
form  a  sort  of  ploius  over  tho  artery. 

Rdaiioji  to  Ntrves. — Above  tho  ves-fel  are  placed  the  large  ftroeWal 
nerves,  the  lowest  conl  formed  by  the  union  of  tho  lost  cervical  and  the  fint 
dorsal  nerve  being  bohiud  and  in  contact  with  it.  Tlie  small  nerve  of  tho 
suhdavi'ii  muscle  posaea  down  over  thu  arteiy,  and  the  apace  which  lodged 
tho  arteiy  ia  croaaed  in  front  by  tho  auperficial  doecending  (clavicular) 
branches  from  the  cervUnl  plexus  of  nerves. 

Branoiieh.- — Four  branches  aro  usually  described  as  arising  fK>ni  each 
Rubclavian  artery.  Of  those,  throe,  namely,  the  vrrlrLrnl,  the  infemaJ 
nuiiiimanj,  and  the  thyroid  axli,  gouerally  spring  cloae  together  from  the 
first  part  of  the  artery,  near  the  inner  aide  of  the  anterior  scalenus  muscle ; 
while  the  fourth  branch,  the  miptrior  iiittrcoal-il,  is  usually  found  internal  lo 
that  muscle  on  tho  left  aide,  but  arising  under  covet  of  it,  from  tha  second 
part  of  the  artery  on  the  right. 

The  vertebral  artery  aprings  from  the  upper  and  bade  part  of  the  suli- 
clnvian,  and  ascends  in  the  neck  to  reach  the  interior  of  the  dkull ;  tha 
internal  mammary  proceeds  from  the  lower  aide  of  tho  vessel,  and  doaccndi 
into  the  fore  part  of  the  chest  and  abilomen  ;  the  thyroid  axis  tuisea  froin 
the  front  of  tho  artery,  and  diridea  into  three  branches,  one  of  which,  the 
inferior  thyroiil,  ia  distributed  in  the  fore  port  of  the  neck,  whilst  tho  oiliri 
two,  the  mprt'acjtjmliir  imd  the  tratiKverte  cervical,  pasa  outwania  across  tli( 
nock  to  the  ahoulder  ;  lastly,  tho  superior  intercostal  aud  deep  cervical 
arise  by  a  common  atom  from  the  back  part  of  the  artery,  aud  pusa  into  the 
nppor  [lart  of  the  thoracic  wall  and  tho  posterior  muscles  of  the  ucck.  Th» 
deep  cervical  is  reckoned  by  aonio  writers  as  a  fifth  branch  of  the  siiliclaTitn 
Artery,  but  it  IliiUally  riaCB  in  oommon  with  tho  superior  intercostal  artorjr. 
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Another  brnach,  in  the  great  majority  of  inirtanceB,  arises  bom  the  thirrl 
part  of  the  artery.  Thin  ia  most  frequeiitly  the  pmsterioT  leapular  iirtery,  n 
branch  nhjcb  otherwiae  ia  derived  from  the  ttanavetse  cervioal,  ono  of  the 
diviBioDS  of  the  thyroid  axis.  This  circuawtauce  is  of  surgicnl  interest,  aa 
tho  third  part  of  the  auboUvian  artery  ia  the  portion  of  the  vessel  usually 
tied  for  axill.'uy  aDeurism.  Aa  the  right  subclavian  axtery  is  Ukewiaa 
accessible  to  Iho  aur^con  in  itn  first  part,  it  is  proper  to  mention  that  the 
distiDao  between  tho  origin  of  the  vcasol  and  ita  first  branch  is  UBuatly 
between  half  au  inch  and  an  inob,  and  that  it  Ywy  rarely  is  less  tbou  half 
an  inch  or  more  than  an  inch  and  a  halL 

PEcuLiAniTtEs, — The  variations  in  origin  at  tho  BuhcUrian  arlcrlos  have  boon  con- 
sidcrcit  along  with  Ihc  peculiarilies  of  Lhe  aruh  of  the  aorta. 

('imrnf. — The  height  to  whioh  thisu  vensela  reach  in  the  neck  is  liable  to  somft 
variation.  Aloet  uomtnonly  the  arler;  vtdmos  the  nccfc  a  little  higher  than  the 
clavicle,  but  it  is  aomelimea  placed  as  high  aa  an  inch  or  even  an  inch  and  a  half 
above  the  level  of  that  bone.  The  greater  extent  of  elevation  above  the  clsvirle,  how- 
ever, ia  cBpeciall)'  Been  in  the  artery  of  the  right  Bida  Cleoaflionally  the  sniiclavian 
artery  perforulca  tho  anterior  aealcnus  mueele,  anil  in  a  few  mro  caaca  it  has  been  seen 
altogether  in  front  of  the  muscle,  aod  close  (o  the  BubcUrinn  vein.  That  vein  ha* 
been  also  seen  to  pnaa  with  the  artery  behind  the  Hi^lcnuii  muiU'le. 

Braiirhtf. —  Be»lJe«  the  variation  in  amoont  of  the  liranehes  alreaiiy  referred  to, 
it  may  be  noticed  that,  in  a  few  caeca,  one  nr  more  of  the  three  Grat  branches  liave 
been  found  ni'-ved  innards  from  theii  usual  position,  or  outvaida  lo  another  division 
of  iho  Bubclsvlan.  Sometimes  iyio,  and  maeh  more  rarely  three  bianchos  arise  froin 
the  third  part  of  the  vcssel- 


BRAKCHES  OF  THE  SUBCLAVIAN  ARTKUY. 


1.    TBRTBBBAI.    JRTKBV. 

The  vertebral  artery,  which  is  usually  thu  first  and  largest  branch  of  the 
Biiliclaviwi,  ariaing  from  the  upper  and  back  part  of  that  veasel,  pasaea 
upwards  and  a  little  bacl£wn.rdB,  and  enters  the  trauHvetae  foramen  of  tho 
aixth  corvicnl  vertebra — not  nnfroijueutly  thikt  of  some  higher  vertehrn. 
Tho  vessel  then  asconda  in  a  vortical  direction  through  the  aeries  of  fummina 
of  the  transverse  processes,  aa  far  as  to  the  upper  irardor  of  thu  axis  ;  there 
it  inclines  outwards  to  reach  the  oorrospondinB  foramen  of  the  atlaa,  and 
after  pasfiitig  through  that  aperture  winds  baekwapla  and  inwards  in  the 
groove  on  the  neural  aroh  of  that  vertebra,  and,  piercing  the  dura  raator, 
enters  the  Bliull  through  the  foramen  magniim.  Finally,  it  proceeds 
upwards  and  forwarrls,  an<l  turning  round  frocn  tho  aide  to  tho  front  of  tho 
inedulla  oblongata  ou  the  basilar  procesa  of  tho  occipital  l>one,  unites  with 
the  vessel  of  the  opjJOBito  aide,  at  the  lower  border  of  the  pons  Varolii,  lo 
form  the  basilar  artery. 

At  its  coin  men  cement,  the  vertebral  artery  lies  behind  the  internal  jugular 
vein,  and  on  approaching  the  vertoline  passes  between  the  lonnua  colli  and 
the  acalenua  autieua  muscle.  On  the  left  Hide,  the  thoraoio  dui.-t  iu  ascending 
crosses  in  front  of  tho  vessel  from  within  outwards. 

While  within  tho  foramina  of  tho  cervical  vertebne,  the  artery  is  accom- 
panied by  a  plexus  of  the  sympathetic  nerves  and  hy  tho  vartabral  voin, 
which,  as  the  vessels  isauo  from  the  foramen  of  tho  sixth  vertebra,  in  in 
front  i.f  the  artery  :  the  cervioal  nerves  as  they  emerge  from  tho  inter- 
TertebnU  foiamiua  lie  behind  it.    The  sub-oocipital  nerve  paseoa  out  beueath.d 
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it,  nhcre  it  lies  on  tho  groove  of  tbe  atlaa,  &nd  at  that  point  th«  artfiy  i)> 

covered  by  the  aiiperior  oblique  miwcle. 

Withiu  the  aUull  it  turns  roun'l  the  aide  of  the  medulla  oblongat*,  h«- 
tweoii  the  origin  of  Ibo  hypoglossfJ  nervo  aiii  the  anterior  root  of  the 
Hub-oocipititl,  and  then  lies  hetwecD  the  nuterior  Gurfixce  of  the  medollA  and 
the  basilar  proeesa  of  the  ocoipital  bone. 


TtK.  zas. 
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Kg.   263,  —  Dnr    Di;- 

EICTIOK     OF     IDS    Sri< 

(TLtTiJBAnrsBinRrni 
mam    site,    sotmrij 

TUK  OBIQIS    AirDOOFBU 
or        TUB         %'aBTI.UUL 

AbTXbt    ^rrom    Tifdt- 
Duitinl.     I 

a.  Pr'P"  P'rt  of  lit 
ateriKt-maBtoid  iDiuel<  iti 
cl&Ticular  p\n  diTideJ 
below  ;  b,  nptnoua  pn^cA 
of  the  Bxia ;  «,  *d].  ~ 
obliqnemaBele ;  d,  pi 
on  ihe  inferior  ol 
mntcla,  i-nioU  bj  • 
Ut  the  pi>fllerif)rui;h 
atlu  VGTtcbn  ;  r,  temf- 
B[iiniliB  colli;  /,  pU»d 
on  the  loiiijiia  oolli,  pdUi 
to  tije  tniDHTene  pmna 
of  the  alith  eerriad  iw- 
lehra  ;  g,  on  tbe  firM  nl> 
pnint«  to  the  Kslmu 
nntlcoB  miuele  cat  iwor 
iti  attachment ;  1.  inui- 
minato  »rterj ;  1,  rijiil 
ooinmon  cnrolid  ;  3,  ii(At 
■ilbclaTiiui  ;  below  iK  tlx 
Dri^io  of  the  iut^mikl 
iBaniin»ry  aittvj  ;  ilun 
it,  i,  the  Ihjruid  ixK 
its  branches  ent  diorti 
5,  vertebml  artcij,  puf- 
iiig  up  throafth  tbo  e*wl 
of  the  tntDBvetve  pn- 
ceflee«  and  giving  brajurhct 
!•)  the  iDusctei;  5',  iilanJ 
on  the  rerlua  major.  [wiAta 
to  -its  hoiiionMI  jiait  i* 


the  nivb  oF  the  slLu ;  6,  pinecd  on  the  lower  part  of  the  Jlvideil  sisli-nuB  mediae  pKitila 
to  the  trunk  nf  Ihe  deep  cvrvical  nn<1  lirst  intcrFoslnl  aiteriis;  6',  plaoed  on  Ui«  mitsa 
tiieilinii,  poinla  to  thu  rkiip  ocrviml  nrtery  ;  7,  oocijiita]  nrlfry  emcrKiDg  from  IwId«  iIm 
■trrnu-mottDid  and  other  niuscli's  atlachcd  to  the  mostuiil  process. 


Bbanohbs. — A.   Cervical  In amcha : 

(o)  In  iho  ncrk,  the  vertclirnl  artery  senda  off  nt  differfnt  poinla  of  iu  rtivart 
Bevcral  fididiII  bmiiLheu  nampd  >]iijiai  nrterie^.  Eiich  of  Ihcsc  entering  the  ipiul 
rnnal  throii|;h  on  inlerrertcbral  foruincn  diviilcB  into  tiro  hranchpti ;  rnxt  of  lliR4 
liH^-sea  along  the  ruo(#  of  Iho  i-pinnl  nervcn,  mppljiiig  llie  Bpinal  cord  and  Ita  mm- 
liRineo,  and  anaatoiiiones  nith  Ibe  other  spinal  STletica;  the  oilier  brantli  mail* 
on  the  hark  pnrt  of  tlic  bnilic  of  Ihe  vertcbtic  in  the  ^imie  Diiuiiieriui  uniilsi  bruK^M 
«(«ilTed  rrum  the  iiUeicoBlnl  aud  Inmbitr  Brlerics.  t 
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(a)  Maanlar  bnachca  of  Yoilable  aize  sre  diatriliatod  to  the  ilcop-souteil  carricul 
tniuclcg. 

B.  Cranial  hrancKa : 

(n)  The  potlerior  meningeai  aiieiy  is  a  amalt  branch  which  irises  opposite  the 
rorumon  nmgnniii,  anil  ramifien  between  the  dura  mater  and  the  bono  in  the  occipitjtl 
foasa.  and  upon  the  falx  cerebolli.    Tlierc  are  sometiinus  tvro  of  these  small  Teasels. 

(b)  The  ponlo'ior  BpiniU  artery,  arising  at  an  obtuse  angle  from  the  Tertebml. 
iDcUncu  backwanls  round  the  medulla  ohlongiitji  (o  reach  the  bai^k  part  ol  the  npmal 
cord ;  aided  by  reiiifnrcements  from  small  arteries  whluh  ascend  upon  the  cerricat 
and  ilarmi  nerves  through  the  inlervertebral  foramina,  it  maybe  traced  along  the 
cord,  lying  behind  the  roots  of  the  nerrej.  as  a  minute  tortuous  vessel,  or  rather  a 
Beriea  of  littlu  inoBculaling  vcusels,  a,i  far  us  the  second  Inmbar  vertebra,  where  it 
tcnninates  in  mmifioatiiiNs  on  the  eauila  equina. 

(c)  The  aaleriur  spinnl  arli-ry,  gomewliat  larger  than  the  preeeding,  arises  near 
the  cud  of  the  vertebral  artery,  and  devcendn  obliquely  in  front  uf  the  medulla 
oblongata.  Immediately  below  the  foramen  magnum,  it  unites  with  the  correspond- 
ing vciiEel  of  the  opposite  side,  so  as  to  farm  a  single  trunk,  which  descends  a  short 
distance  only  along  the  middle  line  in  front  of  the  Bpinal  cord,  forming  the  upper 
part  or  commencement  of  the  anterior  median  artery  of  the  cord.  This  anterior 
■pinal  hraucli  of  the  vertebral  artery  supplies  thcrcfurc  only  the  apper  part  of  llio 
cord  ;  the  remainder  being  provided  with  a  series  of  small  arteries,  which  are  derived 
in  the  neck  from  the  vertebral  and  inferior  thyruid  arteries,  in  the  back  from  the 
intercostal,  and  below  this  from  the  lumbar,  iliotumlhir.  and  lateral  sacral  arteries. 
These  small  veEuels  cuter  the  spinal  cunid  at  irregular  intervals  through  the  inter- 
vertchml  foramina,  and  paiuting  along  the  routs  of  the  nerves,  communical«  witli 
eai'h  other  along  the  middle  line  by  means  of  ascending  and  descending  branches ; 
■o  that,  by  a  HUCcesKion  of  anastomoses,  a  very  aleiiiler  single  vessel,  of  varying  tliick- 
ncHS,  named  the  anlrri'ir  median  artay,  appcaiB  to  extend  from  the  one  end  to  the 
other  of  the  card.  This  vessel,  or  chain  of  inosculating  vessels,  supplies  the  pia  mater 
and  the  aubslance  of  the  cord — some  entering  the  anterior  median  liiwuro.  At  tho 
lower  end  of  the  spinal  cord  it  sends  branches  downwards  on  the  Cauda  equina. 

tin  a  part  of  the  spinal  cord  near  tho  lower  end,  and  in  front  of  the  posterior  roota 
of  the  nerves,  may  be  found  another  smalt  artery,  about  equal  in  sixo  to  tho  anterior 
spinal. 

((/)  The  /HvrfFn'rw  inferior  eerthtllar  arlKry,  tho  largest  of  the  branche.',  sriaon  from 
the  vertebral  near  the  pons,  and  sometimes  from  the  basilar  arterj' ;  it  turns  Imek- 
nards  and  outwards,  between  the  hypoglossal  and  pnen  mo  gastric  nerves,  over  the 
resliform  body  and  near  the  side  of  the  opening  of  the  fourth  ventricle,  to  reach  tho 
under  forface  of  tho  cerebellum.  Here,  rnnning  liackwarda  between  the  inferior 
vermiform  process  and  the  hemisphere,  it  divides  into  two  branches  -.  one  of  which 
continues  backwards  in  the  sulcus  hclwcon  the  hemispherca ;  while  the  other,  turning 
outwiirds,  ramifies  on  the  under  Hurface  of  the  cerebellum  as  fur  us  its  outer  border, 
over  which  the  ultimate  divisions  of  each  branch  anastumoao  willi  those  of  the 
superior  cerel>cllar  arteries.  This  artery  partly  supplies  the  hcmixphere  and  tho 
vermiform  process,  and  gives  branches  to  the  choroid  plwiua  uf  the  fourth  ventricle. 

Pbcui-uhitim.— Origin.— The  right  vertebral  arlery  luu  been  seen  la  arise  from 
the  common  carotid  of  the  same  side,  in  some  of  those  casos  in  which  the  right  sub- 
clavian hos  been  given  as  a  separate  vessel  from  the  posterior  part  of  the  aorta.  In 
very  rare  insLiucea,  the  right  vertebral  artery  arises  from  the  aorta. 

The  left  vertebral  artery  ia  not  unfrequently  derived  from  the  aorta,  in  which  pom 
it  generally  arises  between  tho  left  carotid  and  subclavian  orlerics,  but  soiiieliraes  it 
is  the  la-it  or  tlic  branches  from  the  arch. 

The  left  vertebral  artery  in  a  few  instances,  and  the  right  vertebral  in  one,  have  been i 
fimnri   to  arise  by  more  than  a  single  root;  and  an  ex.imple  of  three  roots  lo  a  ver- 
tcbrid  arlerj'lms  licen  placed  on  record.     (R.  Quain.plale  24,  fig.  2.)    Two  rooU  may 
proeecil  from  the  suliclavian  artery,  or  one  from  tho  subclavian  aud  one  from  the 
aortA. 

Counw. — Inatoad  of  entering  tho  foramen  of  tho  sinlh  vertebra,  the  vertebral  nrterj 
of  one  lido  not  unfreqaentl;  ealera  higher  np,  through  the  foramen  of  the  fifth,  or 


mciATUT  *WT— Tta 


•oj  nnij. 


H^  fcMfclMil  hr^mjnatkmet  the  ri^ 
mUa»  fa^  frtiBih  finw  ifa«  poatarior   b>  lb 

to  tkd  oT  a*  poM^  at  tW  ■■tBOT'  Indtf  at  m^A  ii  iGvida  vto 

t  I  nil  — fcwfci  i^Fwi  mmB  boMAta  to  tka  ihitmaw  ttf  ik 
'  attoT  p*e*  4^  As  hUamaf : — 


H  TW<-» 


gf  A«  iafaiar  centellH'  artcria: 
•DdtfcenlRgrrk 


if  tk> 

■  •rthcTcrtdalm 
.  , r liiir«rt«ri»MiM  — rf—U  the  hHWrMUia  aT  Ik    _  _ 

'  le  tvH  Wcfc«»4iHii  Mtwwb  bwefirtdjbtknd  Ik  Oar*  bstc,  mI 
[  Ike  giaavc  b«tms  tha  p«aa  Vmii  aad  Ihc  am  ccnhn,  tun*  n«»l  tk 
Imb  to  iha  famk  MfT^  to  lewk  Ike  ^per  wdkee  of  Ihe  ectebeOHv,  vlMn 
it  *i"Um  iMO  loBckM.  M  Oaae  hbb  tUtmi  Mrtm^  lad  «aa  or  More  Imk- 
nadi  altaiS  A*  i^oiM' iwdana  rn**^  <•  km^  ik  dtwfcrfLL  of  IWBM- 
Wh^  «fca«  Ikj  ^m*MMM  «llh  Ike  I 

ndiBpartibai 

n«  fothner  ccnAfwt  BrtK^  «n  ead  ade,  rcnihing  tmmt  the  divinoB  <if 
A>  harihr.  paaaa  ootwanli,  pnaOd  to  iha  aopcrior  onabeOar  arliaj.  and 
Mfanried  &i«  it  at  iti  ohgn  bj  Ifae  tfcM  Bore,  wfaidi  ooiDaa  forwarda  b» 
l««n  Ibe  two  iiiiiih  It  tnaa  bacfcwwda  roood  the  cnu  oerebri,  utd  Ibtn 
fVH  iMtwanIa  and  npwuda  ca  tte  oader  av&M  of  the  poataiior  lobe  of  tbe 
errebnnn,  p— ling  near  tba  peatarior  estnmi^  of  tke  eoipns  oaUoaatn.  It 
diiidea  baiinth  tbe  poatcoor  lota  iato  man)'  bn&chto,  which  mniij  vp» 
tbe  under,  me£aii,  aad  onto'  Mafteea,  and  auasComoae  with  tbe  olte 
cerebral  arteiiea. 

BaivcHBs.— fmiDcdiatelj-  after  iU  oriera  tlie  po«teiior  cerebral  tiitij  giTw  of 
luueiuiw  small  paimlld  bmidtca.  vhicb  p«if>?nt?  tE»  nitr.taiir«  of  the  bnin  betaxa 
Ibe  oon,  «i  tbe  pMnt  wbidi  U  called  from  this  cuvnnutaoce  Ihe  pMterior  pcrftanwd 
qraL  Aa  it  toraa  badvird*.  k  ihoit  iQ*laiic«  from  ita  origia,  this  artery  ia  joiatJ 
l^  the  pa^rrior  ammHaMiraling  ariaj.  and  in  ihii  «>j  oonlribnles  ■«  tltttllj 
de*ciibe<l  ip.  3C3)  to  ban  the  dide  of  WHUi.  I.actt;.  tbe  poMerior  c«rcba»l  gliw 
origin  to  %  small  brsQch,  the  pcaterior  Aanul,  which,  uixjag  eitenial  to  the  jmoUa* 
of  tbe  coraronnii^atln^  arltr;,  tanu  fcackTOiU  orer  tbe  cm*  cerebri  and  the  Utxf 
eiila  qaadri^nniDa,  tappljinn;  these  viih  bnnchee.  and  ending  in  the  Telom  iawr 
paticnin  >Dd  choroid  plexus  in  the  inleriar  o[  (he  biain. 

PnciLiiiJTiia. — Tncefl  of  a  •eptuni  an  soiaelimea  found  in  tbe  interior  of  ttrt 
huilar  arUTT;.  (DaTjr,  •■  Rc««arches,~  &&.  toI.  L  p.  301.)  Tbia  traak  baa  nbo  ban 
id  pcrfotsied  bj  ■  anall  roTuaen,  owing  to  a  partial  fiMBntig  of  the  ««Md  aloof 
caedhn  line. 


THYROID  AXIS. 
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The  poaterior  cerebral  arUrj  is  occaaionally  girea  off  on  one  side  frora  tlio  iatenul 
raroUtl  arbor;. 


U.    THYROID    AXIS. 

The  thyroid  aits  springs  from  the  fora  part  of  the  Btibclavifin  itrtery, 
close  to  the  inner  side  of  the  nutorior  scaleuiis  numcle.  It  is  n  short  thick 
tniuk,  ami  receives  the  name  of  "iixig,"  because,  at  a.  line  or  two  from  its 
origin,  it  divides  into  bronchiSB,  which  diverge  in  different  directions,  viz., 
the  inferior  or  ascending  thyroid,  the  supniscapnlar,  and  a  third  branch, 
which  is  eithar  the  transrorse  cervical,  or  one  of  the  brancbea  into  vhiuh 
that  artery,  whoo  proHout,  divides,  via.,  the  Guperficial  oorvicol. 

PEouuiniTixs. — The  tbyrclJ  axis  has  been  known  to  arise  beyond  the  icalcniiB 
Dnlicm  muHcle.  It  may  be  Biisoi!i3l.c<l  bI.  lis  orlgiQ  with  anotlicr  branch;  ILua,  it 
Bomctimcs  i^ves  origin  to  Ihc  inlcrnikl  mammary,  uad  haa  been  known  to  givo  origin 
to  Ihc  vartebinl,  BnjiDrior  inlercoBtal,  or  deep  cervical  arlcriH. 

1.  The  iNPEMott  THYBom  Artery  parses  directly  upwards,  resting  on 
the  longiiB  colli  miisclo,  and  nfter  a  short  course  bends  inwards  and  down- 
words  behind  the  sbentb  of  the  large  cervical  vessels,  and  also  behind  tha 
sympathetic  nerve  {tho  middle  cervical  ganglion  of  which,  when  present, 
often  rests  upon  thU  rcswl).  The  artery  then  makes  anolber  curve  in  the 
opposite  direction,  and  ia  distributed  to  the  under  part  of  the  thyroid 
body.  Its  branches  communicate  freely  with  those  of  the  superior  thyroid 
artery,  and  with  the  corresponding  artery  of  the  other  aide, 

BiiA»cnBa.^(n)  The  fuftnding  errviad  branch  ariMn  at  the  point  where  tha 
Inferior  thyroid  turns  inwards  behind  tho  carotid  artery  ;  it  proceeds  apwunls,  clora 
to  the  plironic  nerve,  on  the  line  of  He|iaraliou  belwoBO  the  scalenus  anlicus  and 
reetaa  anticnn  niiuor,  giving  iiiiuiciilar  branches  to  bolh,  and  a  Few  which  pass  lran»- 
veraely  oiilwanla  aeroaa  tlic  nock.  Those  raixscular  bruuches  communicate  witli  olhere 
sent  oulnarda  Trom  tlie  vertebral  artery.  To  the  aplnal  eanitl  llic  ascending  cervical 
artery  aenda  one  or  two  liranebcs  [npiiiai  lieancli'MJ,  which  enter  the  inlervcrtcliral 
fommina  along  titc  ecrvical  ncrvea,  and  aasist  la  anpplying  the  bodies  of  tbo  rortebno, 
and  the  spinal  cord  and  its  membratica 

{'i)  A  larifiitfil  branch  of  irrognlor  niio  ia  iianally  supplied  by  the  inferior  thyroid 
artery  ;  it  ascends  on  the  irachea  and  the  back  or  the  larytm,  and  ia  dialrlbuted  to 
the  muscles  and  mucous  membrane  in  that  situation. 

(r)  Triirliail  braauhea  ramify  over  the  lraeb<»,  and  amulomoae  below  with  Iba 
bronchial  arlcriea. 

(i/)  (li^siipliageal  branches  arc  s'^^"  "^i  ^d^  one  or  more  descend  n|>an  the  Irache* 
into  the  chest. 

PKCDLiiamEs. — Origin. — The  inferior  thyrolil  artery  occasionally  arises  as  an 
iDiIependenl  branch  from  the  vulwlavian  artery,  anil  rarely  from  tho  common  carotid 
or  tha  vertebral.  Instani'es  have  oi'curred— very  rarely,  however — of  the  presence  of 
two  inferior  ihyroiil  arteries,  one  pairing  over  the  common  earolid  artory. 

Tht  lUKeniliiiij  een'ienl  arlenj  is  occa»i[inally  derived  from  tha  subclavian  or  from 
one  of  the  branches  of  thai  vessel,  as  from  the  tranaverao  cervical  or  llio  BUpraacapular, 
or  from  a  trunk  common  to  those  two  artcricsi.  It  is  aomctimes  uiiicb  larger  tli.-tn 
usual,  and  takes  the  place  of  the  occipital  artery.  A  liranch  from  it  not  unfrcquently 
eompeosatea  for  the  small  ma  of  Ibo  deep  cervical  artery. 

2.  The  StrpRAsioiPiTLiR  Aeterv  (tmnaverse  ecipular,  or  transverse 
humeral),  n  smaller  vessel  than  the  transverse  cervical,  Arises  almont 
constantly  from  the  thyroid  alls,  and  runs  from  within  outwarils  deeply  at 
the  root  of  the  neck.  At  Brat  it  doscenda  oltliqucly  towanls  the  cinriole, 
resting    upon    tbo    aoalunus   antlcna,    and   covered    by    thu    stemO'mastoid 
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JoWDwarda  with  the  BuprMcapuIur  nerve  towardu  tlio  suprnaoapulur  notch. 
At  UiLs  point  tha  nerve  usually  p.ieaea  beneath  tbo  ligameut  strutdicd  ncrosa 
tha  notdi,  while  the  artery  more  fret|uoutly  turns  ovur  it  to  enter  the  supm- 
BpifjouB  foBBa,  whore,  lying  close  to  the  hono,  it  gives  off  UriUichea  wliieh 
ramify  in  tbe  fossa  boueath  the  aupraspinatuit  muscle,  aiiU  sciiJe  a  aiiiiUl 
communicatiug  br&noh  into  the  aubscapulor  fossa,  and  is  itself  cootiiiuad 
down  iuto  the  infrusplnoua  foaaa. 

BftiHonH.— (a)  Afiitralar  brancboa  are  given  by  the  snpniscaiinlar  ftrtei;  to  the 
■temoniikstald  and  other  ueigbliouriD!'  muei.'le& 

(f>)  The  nipra-itcromial  branch  pu»«es  obUqaely  forirltrda  through  the  attochiocnl 
of  the  trup<-xiua  to  reach  the  cQtaaeoua  Burfitus  of  tha  acramiou,  on  wbluh  It  ramiSei, 
anaslomoBiiig  with  offjicU!  from  the  ocromiul  thoracic  artery. 

(c)  A  smitll  mibfaipidar  broach,  given  olT  oh  the  artery  posaca  otvr  the  □ntch, 
niuutomoaeit  with  the  poiiterior  ecBpuIor  anii  uubacuputar  arteries  In  the  Hubsaipalur 
ro«^4a  and  AubAtancG  of  the  HubacapuliiriH  muscle. 

[d)  An  in/rii-ypiiioue  liniDi-h  U  vuntiiiuctl  from  the  auprasfapular  artery,  and 
deaccnciing  do^e  upon  the  neck  of  the  6cajiu!a,  lictweoii  tbo  glenoiii  cavity  aud  the 
tpioc  of  that  bjne,  joiaa  wilb  tbe  dnrml  braiioli  of  the  nutiuapuUr  artery, 

(r)  Brancboa  eutcr  the  bono  and  sboul Jer  joint. 

ruucLLiHiTiiu. — The  aupmseapulur  artery  has  in  aomc  case)  boen  cliAcrvad  to 
epring  ilircctly  from  the  subi:lavian,  or  la  ariAc  from  tliut  veflsel  by  a  common  trunk 
with  the  transverse  cervical,  or  mure  rarely  with  tba  inUriial  mninmary.  It  boi 
alio  been  fuuud  to  proMcd  from.  Ihu  oillbiry  octery,  and  Erum  Uic  lulijcapnlar  Iiraiiuh 
of  that  veaso]. 

3.  Thb  Trasstbiisb  CEnviOAi.  Artbry,  the  third  branch  of  the  thyroid 
nxia,  pa!4gcs  outwards  a  short  diatonco  above  the  claviulu,  and  thurcfore 
higher  than  the  suprascapular  artery.  11  oroMea  over  the  acolaui  uiuscltia 
and  the  broohiid  plexus,  Bomutinica  pn&^iiig  between  the  uevvea  of  thu  latter, 
and  is  crossed  by  the  omo-hyoid  muaclo.  Itoncith  the  nntt-rior  margin  of 
the  trapezius,  and  near  the  outer  edge  of  the  levator  anguli  soapnlio,  il 
divides  iuto  two  branches,  the  suporfidal  cervical  and  the  posterior 
scapular. 

The  luperficUd  crrvkal  ortery  asceuds  beneath  the  anterior  border  of  the 
trapezius,  and  distributes  branches  to  that  inuaclu,  the  levator  au^'uli  Kcapiilie, 
and  sturno- mastoid  muaclua,  as  well  as  to  tbo  cervical  glands  aud  tho 
intagumunta  in  the  iutervols  t)etwoau  those  muscles.  VVhon  the  postarior 
scapular  arises  separately  from  the  subclavian,  the  uamo  superGciitl  cervical 
iD.ty  Lq  given  to  the  whole  remnintDg  part  of  tlie  transverse  oervical  artery. 

The  jtisUr'urr  ictipvlar  artery,  whether  arising  from  the  triuiaverao  cerviuj 
artery  or  directly  from  tha  subclavian,  passes  backwards  to  thu  upper  angle 
of  the  ECapu!^  Under  oover  of  tbe  levator auiruli  scapnlia,  and  then  chan({ing 
its  diroctioD,  runs  dowuwariJa  beneath  the  rhowboidti  musclas,  as  far  as  the 
inferior  angle  of  that  bone.  It  atiastomosaR  freely  on  both  HUrfnccs  of  the 
Hcupul:i  with  the  divisions  of  the  nupnisoapular  and  subsoapular  arteries  ; 
and  supplies  bniuchoa  to  the  rhomboiJoi,  serratus  maguus,  and  latisidmus 
dordi  Hiusclea,  commnnicikting  at  the  samo  time  with  the  posterior  muacular 
branches  of  some  of  the  intercostal  arteries. 

PiODUiMTiKs. — Not  only  doei  the  Inwnversc  cervioil  branch  of  the  thyroid  txi» 
prcssnl  tbo  vuriutiou  of  being  nt^arly  oh  aften  the  supi^rlieial  cervical  alone  u  of  com- 
I        priitinff  also  tbe  poHlcrior  scapular  arlcry.  but  it  OL-Muionally  buppcoa  tbnt  Ibc  vpusel 
derived  from  the  thyroid  a:tia  L>  very  timill,and  rcgireitenta  only  in  purl  <be  nupcrRuinl 
cervical  srtery :  wbiltl  a  larij^  vcshoI  ariaini;  TriMn  Ibe  third  part  of  tlic  BuliclariBn  j 

ditiilva  near  thu  Ivvalul  auguli  acupulo;  iutu  two  brandies,  of  wbieb  uuc  aacendi  and  J 

b — i 


Ki  8UBCLATLAN   ARTEEIES. 

rcprcMnU  the  remaning  and  lu^er  porUoD  of  the  npcrfidal  u«ili«l  artB^,  «hil( 
Itie  olhci  fumu  the  pMterior  Mapular, 

Tbe  tnnsrene  ccrviml  srterjr  ia  Bometiaiei  derired  directly  tivm  Ika  iliihikn. 
lienealh  or  even  \iejunA  iLe  tojcniu  uiUoui  noaclc  The  tnuuicne  oerriol  m^w- 
tinw  gives  off  llie  asceadiog  cerrical  azixry. 

Whea  the  tiiperfniid  errrim/  ia  wpualed  bom  the  pnslerior  Kapatw,  it  MMctiBB 
ariict  from  other  aourcel  thuk  the  thjniid  uxu,  u  froD  Ibc  ■■j»ii«i»|iw[ii  «rt  ikc 
kulwlaviau  artcr/. 

in.    IirFBILy.!!.    MAHMAKT    AKTSST. 

The  intcrn&l  mannnar;  arteiy,  remarkable  for  its  IcDgtb  and  the  tiiuntiv 
or  its  tirauches,  arises  from  tbe  imder  aide  of  the  aabvUvian,  oitpoaXa  Ikt 
tliyrcrid  aiiB.  It  niun  forwards  &ad  downtraTds  bebiud  tbe  claride  tote 
iiiuer  surface  of  the  carliJtige  of  tbti  6r»t  rib,  lying  between  this  nuil  tba  nc 
of  tho  pleura  :  from  this  point  it  iDcliues  a  little  iuvtuilii,  aad  Lbtm  ilif  mill 
verticallj  behind  tbe  costal  carttla^'e)>,  a  short  dislance  from  tbe  bonier  cf 
th«  stumura,  as  far  as  to  tbe  iiiterral  between  the  sixth  aod  acreoli 
cnrtilages,  wboro  it  cuds  by  dividing  into  t<ro  branches.  One  of  tb« 
broDchea  into  which  tbe  arter;  divides,  niusculo-phrcnic,  incliues  outvarli 
along  tbe  margin  of  the  thorax  ;  wbile  tbo  other,  nnder  tbe  naoM*  «( 
abdominal  or  superior  epigastric,  contiuues  onwards  U>  the  abdoiDeD  is  tba 
original  direction  of  tbe  trunk. 

Covered  at  its  origin  by  the  internal  jugular  vein,  like  tile  otlwr  latip 
branehes  of  tlic  subclavian  artery,  tbe  internal  laamuary  toon  pntnm  l»«4iinj 
the  Rubclaviun  vein,  nud  is  crossed  in  front  by  the  phrenic  nerre  irhleh  bi 
lietnci'ii  the  vein  and  ^e  ortury.  In  the  ohc«t  it  haji  the  costal  cartiLigM 
and  tho  intcmul  inleruuHtal  muscles  in  front,  and  Uea  at  first  apon  tba 
pleura  ;  but  tower  clowu  it  is  se|>ur:itud  from  tbe  pleura  by  the  tiiaugnbuii 
stemi  muaclo.  Thin  artery  has  two  companion  veins,  which  uv  uniteli  into 
a  single  trunk  at  the  upper  port  of  the  obest. 

BaixoHsa. — The  brsncbea  of  this  sitciy  are  numcroiu,  and  are  distribated  ehieti 

la  the  walls  of  the  cheat  and  abdomen. 

(a)  The  rupcrior  phrenic  or  cunim  nervi  phreniei,  a  very  slender  bat  lo4ig  bnach, 
arisen  high  in  the  chal.  and  dceccuds  willi  tlio  pbreaic  nerve,  between  Ihc  plonra  ud 
the  pericariliam.  to  the  iliaphragm,  in  which  it  u  distributed,  aoaslomcHiog  «idi 
ofTeeLs  Croni  the  musuulo-phrcnic  and  with  tbe  inferior  phrenic  arteries  trom  the  alh 
dominal  sorlo. 

(b)  The  in'diisliiial  IT  ['ii/»)ic  brancbci,  of  very  siaaW  size,  ramify  in  tbe  looae  eoa- 
neutivD  tiHiuQ  nf  Iho  mciliiistinal  space,  and  supply  the  rcinaioa  of  the  tbymua  bod;. 
wblvh,  when  in  full  development,  receives  itn  priuuipol  broncbes  from  the  inl«nat 
mammary  artery.  Ptricfinliiit  bniuchca  ato  given  off  diteptly  to  the  upper  part  rf 
the  poti card! HOT,  the  lower  part  of  which  roceivos  Bome  from  the  mnsculo-plircnit 
division.  Branches  uameil  'tmi'il  &n  also  supplied  to  the  liiangnlaris  stenii  mmde. 
and  to  both  Burfnccs  of  tbe  sternum. 

{()  The  anlfi-ior  infcinwfu/  iirlcriai,  two  in  each  epoce,  arise  from  the  inlfrail 
mammary,  either  scparslcly,  or  by  a  trunk  commou  to  the  two,  which  soon  diviila 
The  arteries  pass  outwarde.  at  first  between  the  pleura  and  the  internal  intercoflsl 
miueles,  aud  afterwords  between  Die  two  layers  of  inLcrcostals  ]  they  lie,  one  tual 
the  upper  and  one  near  the  lower  rib,  in  each  of  the  upper  five  or  six  iaterentsl 
spaces,  and  inoecalatc  trith  tbe  eorreipondin)!;  inlcrcoalal  bruachea  derived  from  ike 
aortic  IntercustaU.  These  bram'bcs  supply  tbe  intercostal  and  pectoral  musdei,  and 
give  some  offsets  to  the  mnuiiim  ami  ititegumcriL 

((()  The  aiileriar  or  pfr/i/ruiiii'j  bruni^bes  pass  forwards  from  the  internal  mammur 
irlcry  through  frjm  four  to  aii!  intercostal  »|im-dfl,  and  turning  outwards  raml(j 
tartly  in  the  peclonilia  taaifii,  and  portly  in  the  integument  on  the  front  uf  tlte  cboi 
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Thoso  pllu^ed  nenrenl  lo  the  mammiiry  gliinil  supply  that  organ,  and  [n  llic  fomnle 
Ibty  are  of  comparatlvGly  Lirge  niza,  oepeclallj  daring  lactaliuu.  &Qnie  oflseU  nuuif; 
oa  the  sleranm. 


V\g.  2(15. 


Fi^.  2t15— DissicTlPN  or  tbb  motit  sii>e 

UF    THK     iSTKHlOB    TuOBAOTO     A»l>     Ab- 
iiOMniAi,    Waij,    to   Bnuw  TDK    AsAStO- 

utiisi   or    Tim    Ihtehkal   MAHHAnt, 

iKTIinDjaTAI.,     AND     KplOAITKIC    VlllSELa 

(Bligbtlj  alKrod  from  TiedL-maun).     j 

Tbe  p«i^ra1  part  of  lbs  ■emvtnn  mag' 
nil  a,  Ihs  extsrual  and  icti^rDal  ol- 
ti<|Ut!.  sud  tbp  ractDB  atidnminiB  njuaeles, 
havi?  been  reiuoTed  ;  1,  upon  tbn  BUbclavius 
niusole,  points  lo  the  Gret  jArt  of  the 
nxillnrj  atlerj  alwve  the  |woluralia  minor 
miiiK-lp,  giving  rise  to  the  flcturaiu-lhorscio 
Brlir}',  wbicli  ie  cut  ebort ;  2,  ii]hiu  tba 
pccturalis  minor,  points  to  Ibe  lower  port 
of  the  aiillary  artery  and  Tein  ;  3,  tbo 
long  tbomcio  urtciy  ;  t,  on  tbe  cartUnge  of 
llie  RrEt  rib,  marks  the  ujipcr  part  of  tbo 
iulcmal  niaminirr  Brtory  ;  4',  tbe  lower 
part  of  tbcBamDartfry  giviagita  abdominal 
lininch  bebtad  tbe  cnitiloi-e  oF  Ibe  leTentb 
rib  I  5,  in  tbe  fuurtb  inlorcoitbi]  B|«i'e, 
marks  the  annttoiuDBis  uf  tbe  internal 
mammarj  and  iutercoBtal  art«rieH ;  d, 
ant^^rior  brancbDB  of  tbe  ititerrial  mam- 
mary artery  rsuiifying  over  tbe  front  of  tlic 
etcrnuin ;  7>  on  tbe  IranHTermlis  iimade 
immDdiatoly  above  tbe  inUruai  inguinal 
aperture,  jioiotfi  lo  the  last  port  of  tbe  ex- 
ternal iliac  artery,  frnm  wbirb  are  wpen 
riaiiig.  8,  tbo  deep  epimiBtric  artrry,  and 
9,  Ibfl  deep  cinumlli'X  iline  ;  1 0,  Ibe  niiiu- 
tomoaifl  of  tba  epigoBtric  with  tbe  alhlumi- 
unl  bmneh  of  the  internal  mammary 
arl«ry  ;  11,  tbe  ajiermatie  cord  aad  iper' 
matin  tvig  of  tbe  epignatTie  artery;  12, 
the  femoral  artery  giiing  small  twiga  to 
Ihe  gruin  and  tlie  supcriieial  pudic  reKnela; 
1.1,  the  fcuioral  vein  ;  14,  a  lympfaatje 
gJaad  oloatDg  the  feuioral  ring. 


(e)  The  miuailo-phmlc  arfirj,  the 
oilier  of  the  t<ro  braDcbea  into  wliieh  Ihe 
internal  maminory  or  lory  divides,  in- 
cliaea  duwiiwards  and  ouliranla  tivhiud 
the  cartilngca  of  tbe  false  liba,  perfoniting 
tbe  alUebmeut  of  the  diaphragm  al  Ibo 
eighth  or  niutli  rib,  and  tieuoming  gra- 
dually  rcdnceil  in  slice  aa  it  rescbca  the 
last  intcrcoBlul  apace.  It  (pvea  branchea 
buokwarda  into  the  diaphragm ;  otben, 
wliifh  piuu  outwards  lo  form  the  aalerior 
inleruontola  of  each  apace,  and  are  dis- 
posed procisely  Ulte  thoie  which  arc  derived  Iiigber  np  from  Iho  main  internal  mam- 
inary  ;  and  eotue  wliicli  descend  iuto  (lio  abdominal  tunselee. 

(_/  )  The  ulidofuiniU  brutich  or  eii/iyrior  t-j-ig'ii^ri^  nrttrif  of  tbe  Internal  maniniary, 
deaceiiding  into  the  w.ill  of  the  al>domen,  lies  behind  the  rcclus,  botnecD  Die  tiiuiiela 
and  ila  shuAlb ;  oud  aflerwtirds,  cnlcriug  the  tnusele,  lermiaalca  ia  ila  aubslaauc,  at 
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the  Mine  time  ftuulomoMiig  with  the  efiigHtric  utaj.  It  •)•■  wtfftia*  tvl(*  to  tW 
tmad  moaclei  o[  Ibe  bell;,  to  Ute  «kin,  uid  to  Uie  diapbngim;  •odoae  raa*  (■rvw4> 
upon  ibc  side  Dud  front  of  the  siphojd  OTtUii^  >ben  it  aoMU^^Mi  «itk  Ikii  wl 
Ihc  oppoaiU  tide. 

I'm  uLTi  KIT  lis.— The  lulemal  mamniaiy  it  OMMiiMallj  laoBd  iwiiwiitul  U  il« 
oriyili  with  the  thjraid  kxii,  oi  with  the  ifi^iatiT >rtjria — ibe—  hcil«t  douched 
rrom  Ihc  llijiToid.  It  occb-ionillj  apringa  from  the  leroad  er  third  paH  af  IW  nh- 
vlevisn  >rtrr)r  (the  Intlcr  being  the  oior«  (nqitent  po^lioa  of  the  tvo).  Is  TC17  nn 
iiwlanrcH  it  h&i  li«en  fouDd  ari^ng  from  tiie  &iilluj,  the  JmioaiinMe,  or  Iba  aofU. 

An  unUKUal  hnuivh,  of  iMiieiiicnible  tire,  cKxuioiull;  eoniea  off  Erhb  H.  Mtd  pansi 
ilomiiviuitB  nnd  outaardi,  I'rowiog  aereiml  uf  the  ribs,  do  tbeir  iBiMT  lar&OE.  U 
cuiilaut  wiih  iliG  plcan.  The  inlcnukl  mtmniafy  uteij  nuv  likewise  hinueb  1 
broodiiol  bnuich, 


IV.    BCrRUOS    WTEItCOSTAL    AKD    DBBP    OEBTICAL 

Tbb  HiTPEaitiB  iKTKBcofiTAi.  &rter]r  generaUj  arises  from  Uie  upper  ad 
buck  pari  of  tbo  subclavian,  bebiud  the  auterior  scaleiius  mnade  on  Um  n^l 
fiiilc,  ntiil  imnivliBtdy  nt  th?  timi-T  side  of  tho  muscle  ou  tba  leA  nU. 
Tiikitig  ilH  cotinw  backnunlH,  it  B[>e<.nlily  givoa  off  the  deep  cerviod  bruob 
(prufiiiidn  cui  vidn),  aud  blinding  batkwanJs  and  downward*  Lu  troat  ot  tb« 
iiuck  of  tbu  fimt  rib,  oiida  in  uuu  or  two  iutercostai  spacer  :  on  the  right 
eiilo  It  tnoTQ  frc<[U['utly  diiaccDdH  into  the  eecond  space  than  on  the  IrA  nile. 
Ou  the  iicck  of  the  fiist  rib,  the  artery  ia  aituated  ou  thu  outer  side  of  the 
first  donial  ({imBliou  of  the  symputhetio  uerve. 

BiiABOiiis, — BcslUcB  Kiviiig  ofT  the  ileop  cerrint]  artery,  the  mperior  inlMOKtal 
given  hranchcii  to  the  Grat  nnil  iccutiil  iatcrcoalal  spaiTCS.  The  bnuiiji  to  the  Gr4 
Kpai-c  it  fimllar  in  courae  ami  itiglrlbutlno  to  the  aortic  intcrtMWIal^  :  that  lo  Um 
lici^ond  apace  usually  jfpinH  with  oiij!  from  the  fir^t  aorlio  inttri'oatal-  A  Aiuall  ofTeet  b 
likewise  H'lil  bnckwarde.  (lirou)^h  tbc  Hret  apaee,  to  the  p'>Btcmr  spinal  musrte&,  uJ 
aImi  u  amalt  one  ihrough  the  correepomling  inlerverteblai  forameu  to  the  aplual  enti 
Knd  iu  mernbrnnoi. 

rKGULiiBJTiHi.— Orr^ifl. — The  fapcrior  intercostal  artery  ha«  tieen  found.  Id  a  lev 
inataniva,  to  proceed  frcm  the  veriohrnl  artery  Or  from  (he  thyroid  azia. 

Cuunnr. — It  hss  been  ohitcrvcd  tn  pat«  between  the  tiecke  of  one  ot  two  ril«  knd  ikt 
correHpoDdiiij;  tran^verw  prucvKBCs  of  Ibc  dnrvol  vertebra] ;  and  a  eace  has  t«a 
reeurdud  In  which,  after  arising  from  tbo  vertebral  arter}-.  it  dcsi^ended  tlirwueh  lln 
interlransvenic  furamen  of  the  luul  ecrvleal  vtrtehnt.  and  then  cootinaFd.  aa  ia  Iki 
InetaiieeH  Judt  mcriLloned,  l>etwcen  the  ucckfl  of  the  riba  and  the  coDtigunaa  tnoM 
verse  proi:eiec4  of  the  verlebne  of  liie  baok.  (Qualn  on  llic  Arteries,  plate  32,  fig  tj 
The  inlercoBial  iirlery  i«  eoraetimoa.  thouji;h  very  rarely,  wanting. 

TiiK  DEEP  I'KBVICAL  artery,  ofteu  described  us  a  aepuratc  branch  of  tb 
HLibclaTiau  nrtcry,  arin»  in  most  cn^ea  from  the  superior  intercostal.  lU- 
Huuililiii);  the  posturior  brunch  of  an  aortic  intercostal  artery,  it  generallj 
jiaaaciB  baokwurJa  iu  thu  interval  bolwoi.'U  the  tnusverao  process  of  the  tari 
CLTvicJil  vcrtebiB  ntid  the  6rnt  rib,  to  reach  the  posterior  itspect  of  the  netl- 
liero  it  obccikIs  iu  the  interval  betnoen  the  tmnaviTse  tvnd  spiuous  proccaM*, 
as  hi^h  ns  the  aecoud  vertebra,  under  cover  of  the  coinpluxua  tmnele, 
between  thin  and  the  ecmi-HpiiialtH  colli.  Some  of  the  branches  oommunt- 
cate  with  those  given  outwards  by  the  vertebral  artery,  whilst  oiben 
uacend  to  anastomogo  with  tlio  cervical  branch  of  the  occipital  artery. 

PEOnLiiBiTTita, — Origin.— The  deep  cervical  artery  Bomclimcs  arises  rrom  Ibt  •* 
chivian,  and  more  rarely  from  the  posterior  aeapiilar.  It  ia  not  nnfret]ueiitly  nitt^ 
inented  hy  a  bruuvh  turning  bHckaards  from  the  asi-cnding  cervical  artery  fataaHt 
'ho  tninsvene  proeeea  of  the  Ihlrd  cervical  vertebra,  or  by  another  branch  frwa  tli 

-erinr  inlercoflnl.  or.  in  aomo  initatieos,  by  a  Lwig  from  the  poilcrior  »j-wti'  m 
riot  thyroid  arteries. 
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CovrK. — This  Brterj  ocoMiontlly  puaes  bock  betireea  the  ilxth  uiil  »ev«nlh 
cervical  vertebriH,  anil  BomaLimea  bclwcvn  the  6r>t  and  Hccond  .lurssl.  or  ereu  Iwlow 
the  ■eeond.  It  luu  bcea  Been  Id  pass  belweea  tbo  Grat  ciU  and  tlic  imnsveiso  ^ rac«i 
which  supporln  it. 


AXILLARY  ARTERY. 

The  axillary  arteiy,  that  port  of  th«  artery  of  tlw  upper  limb  which 
inturvetiDB  between  the  aiibclaviun  aoil  the  brh;hial  pc-rtioiiH,  extendB  from 
the  outer  border  of  the  firat  rib  to  the  lower  inai^n  of  the  tetidous  of  the 
latififliiniis  Jorsi  aivl  teres  ra.'VJor  inuaclea.  In  tliia  oourao  it  pnasas  throngh 
the  axilla,  ami  ita  directiou  varies  with  the  position  of  the  limb,  beiu;; 
curved  downwarda,  or  tiiiwards,  or  being  atraight,  according  aa  the  arui 
hauga  bj  the  aide,  or  ts  elevated,  or  extended. 

Id  front,  the  axillary  artery  is  cohered  by  the  pectoralia  diujt  innacle, 
behind  which  it  in  crossed  by  the  pectoralia  minor.  It  tnny  be  couvetiiently 
divided  iuto  three  parts :  the  Srat  part  lying  inteniul  to  the  pectoralia 
minor  muscle,  and  resting  on  the  tburacie  wall  ;  tlie  t^t-cund  part  bchintl 
that  mikacle,  and  passing  from  the  thorax  towariLi  the  shoulder ;  the  third 
part  beyond  the  muado,  and  resting  on  the  humerna. 

In  the  Jimt  part  of  ita  courae  the  vessel  ia  in  contact  with  the  aarratua 
magnua  muscle  on  its  inner  side,  and  ia  coveted  by  the  costo-ooraooid  nifm- 
briine,  which,  attached  above  to  the  cUvide,  is  continued  below  into  a 
common  aheath  investing  the  artery  aiKl  vuio,  and  oompleted  behiuit  by  a 
proluugatboa  of  the  deep  cervical  fascia.  In  this  part  of  ita  cotirae  the 
artery  is  placed  with  the  trunka  of  the  brachial  pli:XU8  above  and  behind  it, 
and  the  aiilWy  vein  in  front  of  it  aud  eoniewhaC  nearer  the  thorax  ;  it  is 
s\l*o  croaseil  by  the  cephalic  and  acromio-lhoracic  veins  aa  they  dip  down  to 
terminate  in  the  axillary  vein. 

In  the  iecoiid  part  of  its  course,  behind  the  pectoralia  minor,  the  axillary 
artery  ia  completely  surrounded  by  the  trunka  of  the  hraobial  plenua,  and 
it  ia  crossed  in  front  by  one  of  the  roots  of  the  median  nerve  :  the  vaiu  ia  on 
the  thoracic  side  of  the  artery,  «eparat«d  from  it  by  uervi^a. 

In  the  third  part  of  its  course,  beyond  the  pectoralia  minor,  the  axillary 
artery  reets  on  tho  aabscapulor  muscle  and  tbo  inaertions  of  the  latia«imua 
dorai  and  teres  mnjor,  while  to  the  outer  aide  ia  the  coraco-bntchialis  muscle. 
The  axillary  vein  ia  etill  on  the  thoracic  side,  but  somotimea  the  venie 
comitcK,  by  whose  union  it  is  formed,  are  continued  up  to  thi^  level,  one  on 
each  Hide  of  the  artery.  The  main  bmnchea  resulting  from  the  diviMim  of 
the  brachial  plolua  of  uorvea  are  di-'pO'ied  behind  nud  on  each  side  of  this 
part  of  the  artery,  aa  follows,  viz.,  behind  it,  the  circumflex  and  mnsculo- 
apiral ;  to  ita  inner  side,  the  ulnar  and  the  two  internal  cutant-oua  ;  to  the 
outer  side,  the  external  cutaneous  ami  medino.  Tbo  external  cutaneous 
and  the  circumtiei  nerves  leave  tbe  artery  in  the  nsilla,  anii  at  the  lower 
part  of  the  axilla  the  luedLan  nerve  is  oft*n  before  tlio  vessel ;  in  an  opera- 
tion, that  nerve  might  serve  as  a  guide  to  the  position  of  the  artery,  fur  it 
could  bo  dintimjuialieil  from  the  other  large  nervcH  (ulnar  and  muaculo- 
Hpiral)  by  the  circumstance  of  its  being  the  nearest  to  the  pet^torat  muscle. 
Beyond  tbe  bm^er  of  the  poctoraiis  major,  the  artery  is  covered  only  by 
the  skhi  and  fascia  on  tbe  ijiner  side  ;  and  here  the  flow  of  blood  may  be 
coiitroUoil  by  pressure  of  the  tiugur  djrcctetl  outwnrds  against  the  humocua. 

liKiNfKBa. — The  branches  of  the  axillary  artery  cuniisl  of  the  exUraid 
tlujraeic  bnuiohea  furobhed  to  the  muscles  of  the   cheat,  the  aub-'-'ipular 
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Fig.  2Gfl. 
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The  K™«t  I«Wr,.l.  the  .lerao-mMtoirf,  and  the  'W^'^V";.^  "J  «U™o-*hfI«BJ 
".™u:r  ,-irt  ot  Iho  .lie^trlc  .au«l«  h«  been  rerpo.ed.  andlb«  ui-I^^t  ,«rt  ^  tk.# 
;  J  Ii.anchu.-\.  Finl  or  ii.n«  p.rt  of  Ihe  soWs^uo     T^il!"'^"^,^  III? 


EXTERNAL  THOBACIC  BRANCHES?.  STB 

BobelnTiaD  artery  onteide  the  scalenus  onticaa  mnscla  ;  3,  6rit  part  of  the  nxillar;  urtery 
BJiini!  rise  to  tba  xtromiBl  thorario,  abort  Ihoraoio,  to. ;  t,  thml  port  of  the  Miliary  artery 
giving  rise  to  the  aubacapnlar,  circBmflei,  to. ;  S,  commeDoement  of  Ibc  brachial  artery  ; 
6,  Irannrerae  inperGcial  eerrical  artery  ;  4'.  placed  oil  tbe  aealcDus  Dnli^na  miuctc,  marka 
tfan  ucendiDgm^ietGdalDerrical  branch  ;  7,  posterior  Kapniar  artery  uriting  from  thesub- 
cUvina  artery  behind  the  Kalennii  antiooa  muacle  anil  aepaiate  fniin  the  thyroid  aiii ;  8, 
acroniiiil  branehea  of  the  acromial  thoradc  ;  S,  pectoral  braiiulies  of  tbe  same  ;  10,  long 
thoracic  artery  outaije  Iba  pecfcTnlis  minor  ramolB ;  +,  pOHlsrior  circumflui  branch 
ot  the  BiiUary  artery  (the  anterior  circumflei  ia  seen  rising  from  the  oppoaiUi  aide  of  tho 
same  pint  nl  tbe  axillary  tmnk) ;  ll.sabscapular  aiicrjr  pasaio);  between  the  aabseapatarii 
and  teret  minor  muoclea  to  proceed  to  tbe  lower  angle  and  domam  of  the  icnpula  ;  13, 
thoracic  daacending  branob  of  tbo  cubscapnUr  artery.  Carotid  A  rlenj  and  its  Bntnrha. — 
13,  lower  part,  and  \i,  upper  part  or  the  right  commun  carotid  artery  ;  15,  trttnli  of  lbs 
eit«rna1  carotid  artery  brought  fully  into  Tien  by  tbe  rcmovul  of  the  digaatric  mnicle ; 
III,  trunk  of  the  internal  carotid  artery;  17.  17.  tho  thyroid  axis  of  the  nubelavion 
arlt^ry,  and  tba  inferior  thyroid  artery  where  it  Is  dLStributcJ  in  the  gland  ;  ^B^,  fluperior 
Ihjrnid  artery  onastcmiwing  in  the  gland  with  the  inFcrior  thyroid;  IS.  lingual  artery 
brought  into  vii'w  by  the  reinonil  of  the  lower  part  of  the  hyogl«uuB  muacle  ;  SO,  facial 
artery  giring  oft  the  pahitlne,  I<usillar,  and  submental ;  21.  inferior  labial  ;  22,  coronary 
artery;  23,  occipital  artery;  24,  posterior  auricular  artery;  2fi,  anperficial  temporal 
arl«ry  ;  20,  inl«rnal  maiillary  artery  ;  27,  tranacerae  facial  glTcn  off  m  thla  ioatanoe 
directly  by  the  elterual  carotid  artery. 

branch  to  the  shoulder,  sjid  the  anterior  and  posltribr  ciroimjiac  branches 
to  the  upper  part  of  tlio  ann.  The  branoUoa  nro  not  conatont  in  thoir 
number,  size,  or  moile  of  origin. 

EsTERNAL  THORicic  BRAKonES. — Thesfl  brancheH  vary  much  in  ntiinber ; 
but,  nfter  the  method  of  Rnlter,  four  are  uHuallj  described. 

1.  The  tttijerinr  thoracii:  arteiy  (thonicica  suprema),  n  branch  of  incoti- 
aiderable  size,  arises  at  a  point  iutomal  to  the  poctoralis  minor  muscle,  and 
inclines  donnwards  and  inwards  acrr>ss  the  Grat  two  intercostal  spaces, 
anastomosing  with  the  internal  manimnrj  and  iutercostol  branchas  contained 
in  tliem,  and  torminatos  between  the  pectoral  muscles. 

2.  The  acromial  thuracic  artory  (art.  thoracioa  humoraria),  of  considerable 
si^e,  and  by  far  the  most  oonstaiit  of  tho  thoracic  branche.i  of  tbe  aiillaty, 
arises  from  its  forepart  at  the  inner  border  of  the  pectoralia  minor  muscle, 
and  soon  divides  into  brauohes  vihich  take  different  direction?. 

(a)  The  acromial  tranohea  paw  partly  to  the  deltoid  mniclo  and  partly  to  the 
upper  earface  nf  the  acromion,  and  anastomose  with  the  gaproscapulac  and  puilorior 
circutoflex  arteries. 

(A)  The  humeral  branch  pisses  down  in  tbe  intemi  belWMa  the  peotomlia  miu'or 
and  deltoid  muaclea,  accompanying  tho  cephalic  vein. 

(c)  The  thoritcic  branches  are  distributed  to  the  serratus  magnni  and  pectoral 
mnscloa,  and  anastomose  with  the  other  thoracic  arteries. 

(li)  The  dnvicidar  branch,  rcry  small,  passes  inwards  to  tbe  Babclaiiai  mascle. 

3.  The  fo/ij  (/loraeio  or  txttrnal  mammary  artery  is  directed  downwards  nnil 
inwards,  along  the  lower  border  of  tho  pectoralia  minor,  and  is  distributed 
to  the  mamma,  and  to  the  serratus  and  pectoral  muscles,  and  anastomoses 
with  the  external  branches  of  the  iutorcoatal  arteries. 

4.  The  alat  thorncic  branch  is  a  very  small  vessel  and  not  constant, 
being  frequently  wanting,  and  hftTing  its  place  supplieii  by  branches  from  the 
thoracic  and  subscapular  arteries.  It  b  distributed  to  the  lymphatic  glands 
and  the  fatty  tiBsuo  in  the  axilla. 

SunacAPPLAR  ABtEBY. — This  branch,  the  largest  given  off  by  the  axillary 
artery,  arisoa  clone  to  the  lower  border  of  the  subscapular  muscle,  along 
which  it  proceeds  downwards  and  backwards,  townnla  the  inferior  angle  of 
the  scapula,   aocompanied  by  the  subscapular  nerve  ;  and   it  terminates  in 
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*i1tp.1rf  rtiAlfct  hi^ft  of  tWiffcfyi— Biirt>a«— pr..pi,M^fc»; 
A,  A,  Ito  uaiB7  a^  Wi*iil  ■rtOT  ;  I'.  iM  Hl^«|iltr  hsMh  f-'^  tbraoch  Iki 
■*  "■  rfji  H  ■  «fc«  ifcMfiW  fcw»  ;  1. 1,  potew  oinkr  Mttfj  iIiillIJII 
to  Ihr  bM«rA»  —fh;  y.  Jtt  ■fc.a^ahr  fcr—tha ;  3.  omu  ato«  (nb 
r  BrtR?  *1  it*  aiipB  (raa  Uw  aiflhiy  mA  BiiliMtina  tmnHi  Um  donaa  rf 
Oa  Ka^da;  f.  tk«  loMh  to  the  mini  aaAn  of  lh>  MtpaU  pnoeeiUaff  to  aniMti- 
watowMttWMlOTfWlwetwrf  lhaaM'atc.p'JfaaJpBatoriBraeapalwafteriw; 
^  <ltoaf»liat  or  ifcorane  t»»eh  of  Iha  awtneaiwlaf  artofr ;  5,  aatoriwcireniiifleiaMn; 
^  foalOTigr  aicmki  laillUt  taA  Oio^  (ha  qaadriialent  miucaUr  ^mcc. 

Th«  donalft  aopaJn  girM  off,— (fi)  rcnCro;  tmncba,  ileoder  rcaaeU  iriddi 
runifr  ia  the  nibaeapaUr  f<>Ma  b«t»een  the  lotecapnlu  mmcle  knd  ihe  bona,  ul 
■urtomMe  wilh  Iwigi  from  the  •apraaeapalu'  and  poMerior  aaapnlkr  artenvi 
(t)  bmncUe*  to  ihe  teres  ma^ea,  and  parUcalartja  (wij  rti«h  •iMoenda  beoM 
tbair  urigiiu ;  (c)  (crmiQal  br&ochei  in  the  ia&aaplnoiu  tboa. 

OincuurLES  Astbbies, — The  potUriar  nr^nmfiex  artery,  tv  oonauIenU* 
^aul  but  ■tnallor  than  the  aubscapular,  nriaca  opposite  tha  loirer  bonUr  of 
■  aubaaKpulftr  muiicle,  below  the  iubseapukr  »rtei7,  and  ia  dirootwd  biwk- 
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wnnls  in  company  with  the  drcamflei  nerve,  passing  through  the  space 
botwefln  the  teres  muscles,  the  humerus,  and  the  long  head  of  tile  triceps 
muscle,  and  therefore  sepjirated  by  the  long  liea.1  of  the  triceps  from  the 
aiihscapulnr  artery.  It  wiada  rauud  the  humerus,  and  termiuates  hy  rami- 
fying iu  the  deltoid  muscle  aiid  oo  thu  shoulder-joint,  nud  by  anastomosing 
with  the  anturior  circumflex  ftiid  supnv'MiapuIw  arteries,  «b  well  as  with  the 
acromial  thoracic 

The  aittfrior  drfumJlKX,  much  smaller  than  the  posterior  circumflex, 
arises  nearly  opposite  to  it  or  lower  dowu,  and  from  tile  outer  side  of  the 
axillary  artery.  It  pas.ies  from  within  outwards  and  forward*,  uudur  the 
inner  head  of  the  biceps  and  the  coraco- brachial  is  muscle,  resting  oil  the  furo 
part  of  the  humerus,  until  it  reaches  the  bicipital  groove.  There  it  divides 
into  twi>  briuicheR,  one  of  which  ascends  in  the  groove  with  the  long  head 
of  the  biceps,  to  the  head  of  the  bone  and  the  capsule  of  the  joint ;  tliu 
othur  cotitiuues  outwards,  uud  anastomoses  with  the  posterior  circum&ex 
branch. 

I  Pkooliarities. — The  most  important  peculiarity  in  tie  trunk  of  the  axillary  artery 

FonsiatB  in  its  giving  off  a  much  larger  brunch  than  aaaal,  — an  arrangement  which 
has  been  obaorveJ  in  the  proportion  of  one  onl  of  every  ten  cases.  In  one  set  of 
coses,  tliis  lar^e  branch  forma  one  of  the  arteries  of  llio  forearm ;  most  frequenlly 
Ihc  radial  {about  1  in  33).  sometimes  the  ulnar  (1  in  72).  and,  rarely,  the  i  nterosseoiLi 
artery  {1  in  GOiJ :  R.  Quain).  [n  another  set  of  caw,  the  large  braaub  gives  origin  to 
the  subscapular,  the  two  etreumllex,  and  the  two  profunda  arteries  of  the  arm;  but 
somctimea  only  one  of  the  cireumAt^,  or  only  one  of  the  deep  hameral  arlerie^,  arUed 
from  it.  In  Ihe  second  cJosd  of  ca.'-cs  the  divisions  of  the  brachial  plexus  of  ner>'eH 
8urroun<I  llie  common  Inink  of  the  branches  Instead  of  the  main  vessel.  This  dis- 
position may  wilh  probability  lie  explained  by  aupposing  that  the  trunk  of  the  liranches 
id  the  Irue  brachial  artery,  but  that  in  early  life  it  has  liecame  olHtruclcd  bclon-,  ami 
that  there  liai  become  dcielopcd  in  its  plate,  a*  an  apparent  bracliial  artery  for  the 
Kupply  of  the  lower  portions  of  tkc  limb,  a  vas  slierriinsi,  such  as  is  Bometimeii  seen 
ariiiing  from  the  hraehial  artery,  and  uniting  with  one  of  its  bianchea. 

The  superior  thoracic  ailcry  ia  so  frequently  given  olf  by  ike  wsromio-thoracte.  that 
some  anatomisU  have  det-mbed  that  as  the  normal  arrangement,  giving  the  com- 
mon trunk  the  name  of  thfiracic  nxis-  1'he  long  thoracic  artery  often  arises  from  the 
acromial  thoracic,  or  ie  replaced  by  enlargement  of  the  normal  branches  of  that 
artery,  and  not  unfrequenlly  is  given  off  by  the  subscapnlnr. 

The  dorsalis  acapulce  anmclimes  springs  dirccll]*  from  tlio  axltiary  artery. 

Tiie  posterior  cirenmflex  artery  is  sometimes  removed  from  the  axillary  to  the 
superior  prorunda  branch  of  the  brachial,  in  which  case  it  ascends  behind  the  tendons 
of  tlic  latia'-imua  dorsi  and  tores  major.  In  another  cla**  of  cases  not  quite  so 
numerous,  the  posterior  circuniQcx  sives  olT  one  or  more  branches  usually  derived 
from  other  sources:  as  for  example  (placing  them  in  the  order  of  frequency),  the 
anterior  circamQei.  the  snperior  profunda,  the  dorsal  ecapnlai,  the  anterior  eircuin. 
flei  and  superior  profunda  together,  or  some  other  rarer  combination  of  [hose 
resseU.  The  posterior  circumScx  U  sometimes  double ;  and  *a  is  the  anterior,  bvl 
more  seldom. 

I  BHACHIAL   ARTERY. 

The  brachial  or  hnmeraJ  artery,  the  continuation  of  the  axillary,  extends 
from  the  lower  border  of  the  posterior  fold  of  the  axilla,  to  about  a  finger'a 
breadth  below  the  benU  of  the  elljow,  or  to  a  point  opposite  the  neck  of  the 
radius,  where  it  divides  into  the  radial  and  ulnar  arteries.  The  Teasel 
groilunlly  inclines  from  the  inner  side  to  the  fore  part  of  the  limb,  lying  in 
I  the  depression  along  the  inner  border  of  the  coraco-brachitlis  and  biceps 
I     muscles  ;    aod   its   direotioD   may   be   marked    out   by   a   line   drawn   from 
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•MTMMil  tk*  wvrj  ;  r.  fhari  .»  »  >ff  tW  Aiifc  rf*«  1 1 1  ill  it  f—h.  »^  t*.  a 
dH  Imtw  Mrt  »f  Ur  Uoivi  ■— ti.  r«>at  to  Aa  baatU  vtoy  i  i  luifci  hj  ia  mm 
i;il.uaka<H«i  a,l,tt«tMlK«cia:  A>  ann  i«n«  •■  flMd  «>  IIm 
,*ab*n<«tk«bad>BMrtkci>BC(k*(f  Ika^wivB:  •■  tiha  iwOii 
lb*  wMftiiM  af  tW  wtond  otfuaiM  Hn* ;  1,  oa  tke  drhoU  ud  f. 
Mllw  «taflMhr  |M«W  Ibc  pcM  peetoral— tli,  auk  Ik  ciphalw  ran  jnMwlk 
HfnaMfcan^  m4  ttm^  it  Ik  aiilhrT  nis ;  S,  S,  r* — '  "  "■-  -"-^^iii  iirrtiii  if 
Hw  pMXmlli  Mtonr,  pnnt  lo  lk«  arirB  ud  hnacbes  of  Ibc  wnwo-tboaei*  wtMj  ;  <« 

flwd  «n  ■  pawp  "f  aiilUr?  ghwih,  ndiola  the  bIu-  Iboaae  wd  »l»<ii»Uf  na^; 
.  fhwil  im  (Im  trnnk  nf  lh«  tiitlary  Tan,  psjnU  Vt  •  Gm  to  toe  of  iba  loaa  oDaita  d 
tM  braabial  nl(i,!i>hich  Uini!  jnined  bf  the  other  bisbn  sp  paas  into  lb*  muUm;^ ««il : 
r  ahar  MTT*  i*   iHa   pan>ir;  friria   bttoir  ibe  tiMilie  Teia  tovanb  tbt  ioBer  aadjb  1 
'  If  pU<vl  Oil  the  ciraou-btBchiHlu  muirle  u  seen  th«  mnscato-cqtuMaa*  ttara  bafaw 
lhr-ni|h  (bat  niBiMti ;  n«c  2.  placed  on  tlie  teodus  it  ibe 
niidr,  •  initloD  (if  Uw  ti«n«  ol  Wiiitjer^ 
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greater  ptirt  of  ite  length  with  the  binepa,  the  inner  border  of  ouo  or  both 
rauKcles  sometimes  alightly  overlapping  it. 

IMatiun  (o  Kti'rw. — Vonffi  comites  are  in  clow  oontiict  with  the  hracbiiU 
wtery,  short  transverse  branuhoB  of  communication  pw-sing  From  one  to 
another,  so  aa  nt  many  points  to  encircle  it.  Suiierficlal  to  the  aponciiroBis, 
the  bttsilio  vein  is  placed  over  or  to  the  inner  side  of  the  artery  id  the  lower 
h.ilf  or  more,  or  in  the  whole  length  of  its  course,  HCcording  to  the  level  at 
which  the  vein  dips  down  to  join  the  venis  comitea  ;  and  at  the  bend  of  the 
elbow  the  niedinn  lioAitic  vein  crosses  over  the  artery,  the  aponeurotic  iuser- 
tiou  of  the  biceps  lying  between  them. 

Jlclatioii  to  Nerva. — The  median  nerve  doBcends  in  contact  with  tho 
artery,  lying  on  its  outer  side  at  the  nuilln,  Jirectly  in  front  of  it  below  the 
miJdle  of  the  arm,  and  on  the  inner  fide  at  the  elbow.  Of  the  large 
branches  of  the  brachial  plosus  which  are  closely  connected  with  the  axillary 
artery,  none  oontinue  in  the  immediate  neighboiu-hood  of  the  brachial 
artery  along  the  arm,  except  tlio  median.  The  external  cutaneous  and 
ciicnmfloi  sepamto  at  once  From  the  vessel  in  the  Rxillii,  the  mil HCiilo- spiral 
soon  turns  backwanls  in  the  mnBOulo- spiral  groove,  nnil  the  iiitenuJ 
cutaneous  and  ulnar  nerves  descend  vertically  on  the  inntir  side  of  tho 
limb.  , 


Fig.  ZSO. 


?ig,  2B9. — SopRnprciii.  Dissbotiok  ov  thk 
Bloob-Vesskls  at  ins  IIkhu  ur  lui  Ark 
{from  B.  (juiun).      J 

a,  two  branches  of  the  internal  entanenua 
SerTi;  A,  plACi>d  over  the  bif^cpN  near  itfl  iDiertLDQ 
and  cloee  to  the  entcrnal  cuLiJieooB  iherve  ;  a',  a\ 
tha  dflsceodnig  tivtgH  of  the  bhius  nerre  ;  ti\  an- 
torior  twigs  of  tho  aame  narre  aooomiMnying  the 
ineJian  vvin  ;  1,  plicnl  on  thu  fsseia  of  tba  snn 
nenr  [he  tiend  nf  ilia  arm,  aboTe  the  plaro  wlisre 
it  hns  been  opGncd  to  shov  tlie  lawer  jiart  of  the 
bmt'bial  artery  »ith  its  veuii'  criiniteo,  of  «hich 
oim  is  enlire,  marked  2,  amj  tlio  rlher  ha»  been 
dirlded  1  +,  ii  plured  bttwccD  this  and  tbe 
mediaD  nvrre ;  3,  bullic  rein  :  S',  3',  Dinar 
veins;  i,  oephnlic  icin;  i',  radial  Teio  ;  S,  6, 
iiiediiiD  vein  ;  3',  G,  median  IwulEc  vein ;  1',  5, 
medioD  cepliaJic  rein. 


Biu:(CHB9. — Tbe  brachial  artery  gives 
some  unnamed  brauchos,  which  are  dirm;. 
ted  outwards  and  backwards  to  the 
muEclcB  iu  its  immediate  neighbour- 
hood, viz.,  to  tho  coraco- brachial  is,  biceps, 
and  brachial  is  an  tic  us,  Tho  following 
branches,  whii^  incline  inwards,  have 
received  names,  and  rcqiiiro  descrip- 
tion : — 

(u)  The  niprrior  prnfunda  artrry 
(coUateralis  magna)  arises  from  the  inner 

and  back  part  of  the  brachial,  just  below  the  border  of  the  teres  major, 
and  inclines  backwaidn,  to  reach  the  interval  between  the  second  and 
third  heada  of  the  triceps  nmsclo.  Accninpauied  by  tho  niusculo-spintl 
nerve,  it  winds  riiuud  Uie  back  of  the  bumcrui*,  in  the  spiral  groove,  undot 
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cover  of  the  tnc«ps,  uid  perforating  Iks 
extcTDal  intenuiiHniLu'  septum,  rcA^MB 
the  eit^mnl  a.nd  anterior  aspect  of  tba 
bone.  Tliera  the  arteiy  Ilea  dL'eply  in  tba 
interval  betweeu  tlie  iirucbialia  anticm 
and  Rtipinntor  longu&  hiiibcWh,  cotuid^ntbljr 
diminished  in  nize  by  having  given  off 
several  branchee,  and  de^ceoils  to  the 
elbow,  where  it  AiiastommeB  with  tba 
reciurent  bnkuoh  of  the  r*di&l  Artery. 

Fig.  270.  — SfraKnoiiLTiEW  p»  th«  AnTian* 
or  THE  Ahu.  Fohs-arm,  aud  Hab»  IX  ruaf 

(from  TieileiauiD).     1 

II,  ilelloiil  mnscla  ;  h,  Ueepa  ;  S*.  the  a|ioaea- 
RilJD  ia»ertii™  ^  c,  oaipDlbr  beail  of  the  Uicvfaj 
(',  lis  inlemnl  head  ;  d,  proB»tor  radii  Icna  ;  i, 
flainr  earpi  nuliAli* ;  /,  palmnria  longna  ;  f,  iH 
t'^nJuQ  Bpreftdmii  in  ttie  ni>pei  |«rt  of  the  pklotf 
riecia,  fruiD  irhicfa,  on  the  iuner  sid^  tha  fat 
nmria  bnvis  mnscle  in  teen  rising ;  )>,  IbHT 
lAfpi  Dlu&riA ;  A.  lapinnlor  rvlii  lo&gv  ■  ^ 
exiensnr  etsji]  radiiUis  lOD^qr ;  J,  ratnoat  Mdi 
iDt'lBcnrpi  pDllioit;  m,  flpior  (tigitonun  Oaw- 
niunia  snblimiB :  1,  placed  nil  tb«  teodon  of  tk* 
lnti»imus  dorai,  Ihe  luwtr  toft  nf  (be  nxilluj 
nrtery.  ooDtinued  into  the  bmcbul ;  S,  EQpcriiv 
|nT>funJ«;  H,  infmur  pmliuida  j  4,  Dlmu  ui«»- 
tJiDolio  i  6,  neir  the  diviHoo  of  Ui*  trrvhiil 
artery  iuto  nlnnr  ind  tsdml,  nod  recureDl  nuJul 
artery  ;  (>'.  lover  port  nf  ihe  ndial  artcij,  vtiM* 
it  gitee  off  the  superficialia  ThjIbc,  and  liirnA 
roDiid  the  wrigt  i  6',  tlie  lower  |.art  nf  Ike  nlnair 
artery.  Dear  tlie  ptiicc  wlieie  it  ps»ea  down  M 
funn  tho  lupeifiFiii!  pitliiiiir  &rdi  ;  7,  tllv  MpM~ 
Qcialia  i<)1>e,  which  joioa  it ;  S,  S.  8,  S,  tnL 
seeniil,  tbinl,  obiI  fom-lh  digiUl  htaachM  ot  Ilw 
sqperflcini  Bivh  M  the  iiwide  (f  tbe  tittle  fisftr, 
aJjooent  >ii|i4  of  the  ttb  >nd  Gih.  ^1  ftnd  Itti, 
and  2u<J  >dd  3rd  fjagen ;  9,  ndislis  iDdieii ; 
on  the  thumb  ira  aeen  the  two  bnnches  o(  U* 
prini-epa  poUicia  arterj. 

Tlic  superior  pro(iind«  giTes  off  branrbe*  ia 
ll«  &r«t  part  to  the  deUoid.  comco-bntchialti. 
nnd  triuepsj  and  nmaj  to  the  Ust-named  mw- 
cle,  whUnt  it  IB  betnecn  It  and  (he  bone,  la 
thia  poalti<in  il  abio  givrx  oni>  l<nkg  bnlKh, 
whirb  dest'cnda  peq>cnili>?u1arlr  betveea  Um 
Biuwle  and  the  bone  to  the  back  part  of  tbt 
elbow  joint  on  the  outer  aide,  where  it  atlaiM' 
moiies  with  the  inleroisoouB  recurrent  bnoch  . 
and  anotLcr  whir;h  ana<tomaeca  on  tbe  iontc 
aide  nilb  tbe  ulnar  recurrent  and  the 
motic  or  (lie  Inferior  profunda. 


B  iontr 
anullH^ 


(Ji)  The  inferior  prefvtida  arttry  {ool- 
latemlia  ulnaria  prima),  of  small  stat. 
nriHes  from  the  bmchlal  artery  a  litiU 
btiluir    thu   middle   of   tbe  arm,    uid 
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directed  to  the  back  part  of  the  inner  condyle  of  the  humerus.  DeBcending 
ID  company  with  the  ulnar  oerre,  it  pierces  the  i&leriuiiscular  Heptimi,  tb»n 
lies  on  the  inner  Burf&ee  of  the  triceps  musele,  to  which  it  gives  bmtichca, 
and  entering  the  iuterval  between  the  oWruuon  and  inner  condyle,  it 
tumiiiiatca  by  ioo^culiiting  with  the  posteriot  recurrent  branch  of  the  uluor 
urterj,  aud  with  the  aHiietomotia  biuuch  of  the  bnichiitL 

(<;}  The  iiiilricrit  arterij  of  the  sliiLft  of  the  bumurus  is  &  arnnU  branch 
given  off  by  tbe  braeliijil  aluut  the  middle  of  the  arm,  or  by  one  of  its 
collateral  l.Tsnches.  It  incliuus  downwards,  enters  the  oblique  oanal  iu  the 
huitieriu  nenr  the  insertion  of  the  coraco-brachiilis  inuade,  and  is  diBtrlbutvd 
in  tbe  interior  of  the  bono. 

((/)  The  anartomiilic  arlerij  (collnterHhs  ulnaris  secunda),  is  a  very  con- 
stant branch  of  moderate  size.  Arising  from  the  brachial  artery  about  two 
inches  above  tbe  bend  of  tbe  arm,  it  is  direatod  transvorBcly  inwards  on  the 
bracbialis  aiiticn^  muacle,  above  tbe  inner  condyle  of  the  humHniH,  and,  after 
perfomtiug  the  intermuacuhir  septum,  tuma  outwards  boliind  the  humerus, 
between  the  bone  and  the  triceps  muscle,  and  forms  with  the  superior  pro- 
funda an  arch  across  the  humerus,  immediately  above  the  olecranon  fonsa 
(arcua  doraalis  hninori  posticus, — Haller).  In  front  of  the  hunienis  the 
anastomotic  artery  furui.-dieH  a  branch  which  ramifies  in  the  proua^tor  teres, 
anil  anastomoses  witb  the  anterior  ulnar  recurrent  branch.  Behind  the 
inner  condyle  another  olfset  joins  with  the  posterior  iiluar  recurrent,  and 
behind  the  humerus  several  bnLnches  are  given  to  the  joint  and  the  oiuscle. 

rKCDtiiRCTiEA  — From  their  comparative  frequency,  and  eurgicul  interest,  the 
pei:uliurities  of  iho  bracbial  arlery.  Especially  lUose  irbich  aSccl  ltd  trank,  deserve 
liarLLCulor  attention. 

Ctntrte.—Tlie  brachisJ  artciy  sonelimea  lies  In  ttont  of  the  medUn  nerve,  iDstead 
of  behind  it. 

The  bruohial  artery  has  been  tccD.  though  rarely,  to  diweni).  awompauied  by  the 
median  nerve,  tuvurdi^  the  inner  condyle  <if  the  humeron.  and  regain  ila  uiuul  position 
»t  llic  bend  of  tlio  elln)w  by  [lawiing  forwarda  uiidorocalli  a  fibrooB  arch,  from  which 
tbe  pronator  teici  io  thoM  cases  arisca.  and  irhicli  descends  Id  Ihc  [ancr  ci>udylo  front 
Ibo  occasional  pruminenco  called  the  aupm-condjloid  procens.  as  ha^  beiin  previounly 
dcacrilie<l  (p.  80).  ^imcliatet  this  dispaaition  occurs  wilhoat  Ibe  developtuont  of  sny 
bony  pro  mine  tice. 

As  an  ritreiDoly  rare  conditinn,  tho  artery  has  been  tiaad  divided  into  ttro  vessels 
near  itj  comuieni-cmeal,  Iha  artery  being  iiingle  aboie  and  belair,  u  aUo  occun  with 
the  fsmoral  trunk. 

Id  a  very  few  cases  Ihe  three  arteries  of  the  fore-arm.  radial.  Dinar,  and  inter- 
DHeouB.  hare  ariaeu  (ogclher  from  the  end  of  the  brachial  trunk,  at  th«  usual  ilislonce 
belli*  tbe  elbow. 

Ifii/h  liiriiiim. — The  most  frequent  change  f^om  the  ordiaarj'  arrangouient  of  the 
brachial  artery  is  connected  wHh  its  divii.3an  inta  tenninat  brauclies. 

(Jut  of  4S1  eiomplca  recorded  by  Itichanl  Qnain  from  obBcrratlons  made,  some  on 
the  right  aud  some  on  the  lelt  side  of  the  body,  tbe  vessel  was  found  In  3S')  to  divide 
at  its  usual  position,  a  little  below  the  olbow-j.iint.  In  one  case  only  (aud  that  com. 
plicated  by  another  peculiarity,  viz..  the  eiisluaee  of  a  vm  ahemim  proceeding  from 
tbe  axillary  t-i  the  radial),  was  tbe  place  of  division  loser  thanuAUal,  being  lielween  two 
and  three  inches  lower  than  the  elbow -joint.  la  61  eases  tbe  brachinl  artery  divided 
iiAuee  the  nsnal  point,  at  various  bcighls  upwards  to  tho  lower  border  of  the  axilla. 
The  branch  prematurely  separated  from  the  rest  of  the  trunk  In  an  early  division,  is, 
in  the  pr'ip'iniuB  of  nearly  three  caces  oat  of  four,  the  radial  artery  ;  sometimen  the 
ulnar  is  the  branch  given  oW,  tliat  ii  to  say,  a  branch  corrc-imnding  to  the  ulnar  in 
its  distribution  below  the  middle  of  the  fore-arm  separates  frum  a  trunk  wbleh  sftcr- 
wanls  divide*  into  tbe  normal  radial  artery  and  llie  inltrosscou*  of  the  fore-arm, 
whii'h  last  is  nornuilly  derived  from  the  ulnar  iHcry.  Barely  the  ioterouoous  of  the 
fore-arm,  or  a  rtu  nfterruiu,  is  the  branch  given  off. 
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mmhmDj  krga  B*Aa  boack  *hiA  ^Mi^di  aM 
Um  vTii*  lo  MiM  with  iW  i 


Whm  Uie  •>'■«■  b  lb«  bnBd  siTen  off  U||k 
ffim  Ihe  bnrbUl,  it  oftea  isdina  Irom  Uw  pa** 
tl'io  of  ihe  biubiil,  M  Uie  lover  part  of  lb*  wn 
tnnBrda  the  inner  nmdjle  of  tbe  tramciv*,  Tbu 
tpaMl  gciirnll;  liu  tien«ath  llM  ftecia  m  il 
iliiccixla,  ktid   lupcrfiGi&llj  to  tho  flexor  miuclai- 
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It  Is  acca«ioTuiIly  placad  between  tlie  intcgiiinciilg  nnd  the  Tasciii ;  aiicl  in  n  alnglo 
inslftncc  wa»  foonil  benentb  Uia  maseles.  In  one  insliitico  rei-cnlly  occurring  in  (do 
difiPi: Ling-room  of  tho  OlnBg^w  University,  llio  ulnar  artpry  pi»cn  oir  from  l.lio 
hiimarBl  &t  the  middle  of  tho  arm  was  alMcrvcd  to  descend  supurQciully  beliitid  Ilia 
inner  condyle. 

The  ial'Ti:tieou3,  after  arising  rrom  the  Biillriry  or  bracbiai  arlcry,  b  commonly 
"Bituutcd  boliind  the  main  artery,  and.  on  rcucliinu:  l.lie  bend  of  the  etboir,  pusaea 
doeiily  between  the  ma-tleii,  to  OMnrae  iW  usoil  pisition  in  tlie  fure-nrin, 

Ijutly,  wlien  llic  mdiiLl  hoa  arisen  liii;h  in  the  arm,  the  reaidtiary  porlian  of  tbc 
hracliiul  (ii!»nr-inlero**mi/ii}  hoH  occasionally  been  olwerrtJ  dc^cendioj;.  iccompanicd 
by  Iho  mediun  nerve,  along  tho  ialermu^culor  ecplnm  (owarda  lh<  Lnn;r  eondylu  of 
the  bumcnif,  as  far  as  llio  origin  of  the  prDnator  tcroB  (which  in  the  case*  recordcil 
woA  friund  broader  than  da^iuI).  whence  it  turncl  outwards  under  euver  of  the  ruudi:lc, 
to  gain  the  uaiml  poaitiua  at  tho  oiiddlc  of  the  l>cnd  of  the  elbow- 


Pig.  2T2. — AniHBiJit  ABTSBr,  ■BPABiTran  rnoit  tub 
BRicniii  ArTmmtiiiKOCTnBAaii,  Pisaini  with 
TriE  Mkuian  Nkdve  TuanDoii  TDK  Ikteoxal  IxTEn- 

■  UMl'LAa     SlPTDII,      ART)    JDIKJIKI     FAKTIIER     DUW.I 

THR  OBODLAR  DlnaB  (from  R.  Qualn).     1 

a,  IrieepB  mancle  ;  b,  trieepa ;  c,  c,  divided  pronator 
terea ;  d,  d,  d',  mediAU  nerve,  diverted  trjax  iu  uaual 
ciinrie,  and  potuiD;;-  with  the  aliermnt  oriery  Ihti'ogh 
the  iulernal  interniui«!ulnr  Be|:ituia  ;  t,  r,  t,  nliuL 
nerve  in  ita  oaojil  course;  1.  brachial  artery,  giviug 
off  an  atterrant  artery  at  the  rniildle  of  the  arm  ; 
2,  the  uitnaj  radial  artery  ;  3,  aberrant  arttiy,  with 
the  niedinn  nerve  twioing  round  it,  pniuliig  at  S' 
tliniugh  the  internal  inlcriniisculnr  septum  ;  3",  the 
eame  farther  dnwa,  and  DomruimicatlnR  at  i'  with  the 
fitbt  part  of  the  normal  ulnar  artery,  4,  givBa  off 
fruui  the  hraehiaL 

The  two  ortcriM  laking  the  place  of  Ibe  braeblal 
&Te  in  Bome  IniLancea  eonneetod  near  tlic  bend  of 
the  arm  by  an  intervening  tmnb.  which  proceeds 
froiD  the  larger  (or  nlnar-intcroaBconn)  artery  to  the 
radial  or  the  radial  recurrent,  and  varies  sooiDwbat 
In  its  size,  form,  and  course.  Mora  rarely  the  two 
unusual  arteries  are  actually  rc-uiiilid. 

The  idifrraiil  nrlrrieji,  "  rono  aberrantia,"  alluded 
lo  in  the  preceding  slalenienl,  are  long  slender  ve*- 
scla,  which  arise  either  from  the  brachial  or  the 
aslllary  artery,  and  end  by  joining  one  of  the 
arteries  of  the  fore-arm,  or  one  of  tboir  branches. 
In  eight  cases  out  of  nine,  obsetTcd  by  Quain,  this 
nnunual  renel  joined  the  radial  -,  in  the  remaining 
ciJio  it  joined  the  radial  recurrent,  which  aroiie 
irrcgidarly  from  the  ulnar  artery.  Klonro  and 
Mi:i:l[el  liave  each  seen  one  coac  in  which  the 
aberrant  vessel  joined  the  utn.ir.  This  pccnliarity 
may  lie  regarded,  perhaps,  as  an  approach  In  thai 
condition  iu  wbich  there  Is  divlAioo  of  the  brachial 
artery  and  subsoqueat  conaeclioii  of  ita  two  parta 
by  an  intcrreaing  branch. 

aialf  oft}\t  arifrit*  in  bofh  linht. — Inmost  owes  of  the  high  dlviiion  of  the  brachial 
arteries  tho  condition  of  llm  roiisela  is  not  the  same  In  the  right  and  left  armx.  In 
Bl  bodies  in  which  the  high  divinion  eilnted,  it  occurred  only  un  one  sldu  In  43  i  on 
both  rides,  in  diOercnt  poutloiis,  in  13 ;  and  on  both  oidBs,  in  the  aaoie  pusitlon,  in 
tho  remaining  !i, 

J3raiKha.—ll  hu  been  already   mcnlloneil   (p.  381)  thai  the  Miptrior  pm/uiida 
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Fig.  373. 


may   ^tc    origio  to  tbe    poeteriar   circamfiei 

artery,   rmd  thnl  its  own   origin   is   Bometimn 
Iranarcrrcd  to  a  brunch  uisicg  from  the  AiilUtJ 

The  in/'rinr  pro/undn  U  likewise  ooi;asionBll/ 
ah><Mit,  nnd  on  thai  luvoDnl  haa  not  been  rt^f- 
ni-'trl  liy  Borse  uiaMmif  tc  u  a  tegular  brmoch  of 
llic  brachial  artery. 

The  anaalonuitic  srtcfy  is  Hometimc*  maA 
reduced  in  elite,  and  iu  that  i»se  Uie  inrcriu 
prDfuada  Ukm  ila  place  behind  the  bomenii. 

Fig.   273. — Dstr   AaTEaioi  Viaw   or   rm  A*- 

TKBiiE  or  TUK   Arm,    Fijbk-j.bh,    aid    Bao 
(Iroin  TiDdemaan).      } 

The  bieo|«  brscbii,  the  prenatar  tere*  and  na*- 
cleB  rising  from  the  ioDcr  condrle,  the  tn|iinatoT 
loDgDB.  the  luvcr  |i|irt  of  tbe  inioi  langna  pvUira 
and  fleinr  iinifundiu  digituruiD,  the  aulenataa- 
Dulnr  ligameut  ef  lbs  carpus  sod  Uia  "■^trr'T*  tf 
tba  lull  of  the  tbaiub  haTe  been  naaond ;  R.  pf* 
imtor  quadratoB  muBde  ;  1,  lover  pArf  of  ikt 
nTJIlnry  art^rj  (^ontimteil  into  the  bnebial  ;  ^ 
flU|*riot  profunJa  branch  ;  3,  infeTior  proftioila; 
4.  ulimr  nn  lalDingtic ;  5,  upper  part  of  the  mlial 
ortcrj  and  radial  rocDriecI ;  b',  lover  part  of  tb> 
radial  attery  giTiDg  off  the  aaperAci&lis  wht 
bi-anclj  ;  5'\  tJie  Tadjal  m.rVtry  emerging  fn>ni  be- 
twtVD  l)ie  beads  u(  At  ulidarlor  indieia  mairle ; 
6,  (1,  the  upper  part  of  the  ulnar  nrtery  *ilh  tti* 
anteiioraDd  porterior  uinu  recnirent  bianehe* :  K, 
the  ulnar  nrteiy  approach ing  the  vriat  sad 
desceniling  into  Ibe  Buperficuit  palmar  arch  vbict 
baa  been  cut  abort ;  G",  tbe  deep  bnuioli  of  thf 
ulnar  artcrj' noiting  vilb  tbe  deep  palmar  airh; 
7  (marlied  onlyoD  nnel,  tbr^  inteioHBeoua  Liatrrbts 
fioia  tbe  Jeep  [lalmararch  jnluiiK  ti>e  paJnuudigitid 
arWriea  8,  8,  8,  which  hare  iieen  cut  awaj  fnm 
their  origin  frgui  the  supeifieial  arch  to  near  tbeii 
diniainn  into  tbe  collateral  digital  arteries ;  tta 
ulnar  callaleral  of  the  tittle  finger  ia  rvprc*cn(cd 
as  riBiDg  in  this  inslanoc  frum  the  <Ieep  slur 
arieJ7  ;  9,  placi'd  between  tbo  )>rinceps  polHeia  sad 
Tadiulin  indicia  bnkncliea  of  llie  ru'lial  artrrj ;  10. 
lotrer  part  of  the  anterior  iutcroiseoas  artcij 
paaaing  behind  tbe  prouatorquadratua  muscle  ;  11. 
anasl^^uioEia  of  tbe  anterjor  carpal  bmiLcliM  al  iht 
ladiat  and  ulnar  aitrrics  vitb  reeoiTUit  Unaebo 
tioa  tbe  deep  pulmnr  arch. 

ULNAR    ABTERY. 

Tiie  ulnar  artery,  the  larger  of  tbe  tito 
vcaools  iota  vluch  the  bntcbial  divide*,  ei- 
t«iids  along  the  inner  «iile  of  tbe  fore^arm 
into  the  paira  of  the  h&od,  where,  joining 
a  brunch  of  tbo  radial,  opposite  the  idiiip 
clcB  of  the  thumb,  it  forma  the  stiptrficiiJ 
palDiar  arch.  Iu  this  course  it  iiicliot^ 
lit  first  ilowunardB  nod  inwards,  duecribing 
n  slight  C1ITV0,  tlie  coiivi-sity  of  which  i* 
directed  inwoi'dH,  and  pusKus  uailer  oovtir  o( 
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the  aaperBual  miiaolea    arising  from  the  inner  conJjle  of  the    humems, 

viz.,  the  pronator  teres,  flexor  carpi  nulluliB,  palmam  longus,  and  Sexor 
Bublinjts,  until  it  readies  the  flexor  uarpi  uliiaris  near  thu  juuctioa  of  the 
upper  with  the  middle  third  of  the  fore-arm  ;  at  this  point  the  arttry  come* 
into  contact  with  the  ulnar  nervo,  wliich  was  previously  aeparateil  from  it  by 
a  considerable  interval,  aud  changing  its  direction,  descends  vertically  with 
the  nerve  townrda  the  inner  border  of  the  palm  of  tho  ha.n(l.  Deeceuding 
along  the  radial  border  of  the  tendon  of  the  flexor  ulnaris  muacle,  the 
ulnar  artoty  reachea  the  outer  or  radial  side  of  the  piaiform  boui^,  where, 
still  accompHuied  by  the  nerve,  it  pasiaa  over  the  cutaneoua  aurface  of  the 
anterior  annular  ligament  of  the  wrist  into  tho  palm  of  the  hand.  Its 
disposition  in  the  hand  will  be  separately  desirribod. 

in  the  first  half  of  its  course  through  the  fore-iirm,  the  artery  ia  deep- 
seated,  being  covered  by  the  muscles  arising  from  the  inner  ooudjle  of  the 
humerus  which  have  been  alrendy  enumerated.  About  the  middle  of  the 
fore-arm  it  ia  overlapped  by  the  flenhy  part  of  the  flexor  oarpi  ulnaris  ;  but 
btlow  that,  it  becomes  more  superficial,  being  overlaid  by  the  tendon  of  the 
muscle,  and  covarod  by  tliu  skin,  the  fascia  of  tho  fore-arm,  and  a  thin  layer 
of  membrane  by  which  the  vessel  h  bound  down  to  the  muscle  beneath.  At 
6rst  the  ulnar  artery  lies  on  the  insertion  of  the  hrachialis  antiooa  into  the 
coroncid  process  of  the  ulna  ;  then  on  the  flexor  profundus  in  the  rest  of 
the  fore-arm,  and  lastly,  on  the  annular  ligament  of  the  carpua.  Below  the 
point  at  which  it  emerges  from  under  the  flexor  carpi  ulnaris  (or  a  little 
below  the  middle  of  the  fore-arm),  the  t«ndon  of  that  musele  is  on  its  inner 
or  nlnftr  siile. 

Brlatkin  to  Nervci, — The  tntdian  ntrvt  liei  immediately  on  the  inner  aide 
of  the  ulnar  artery  at  its  origin,  but  being  directed  down  the  uddditi  of  tho 
forc'arm  it  soon  paaaes  over  the  vessel,  aoparatcd  from  it  at  tlie  point  of 
crossing  by  the  deep  head  of  tho  pronator  tores  muscle.  As  the  iihuir 
nerve  dMoends  behind  the  innt*r  condyle  of  tho  humenH,  it  is  removed  from 
the  ulnar  artery  by  a  considerable  interval  at  the  upper  port  of  the  fore-arm  ; 
but  as  the  veasel  inclinea  inwards,  it  approaches  tho  nerve,  and  is  accom- 
panied by  it  in  tho  lower  half  of  its  course — the  nerve  lying  close  to  its 
inner  side.  A  small  branch  of  the  ulnar  nerve  descends  upon  the  lower 
part  of  tho  vessel 

llthdion  lu  Vtiiis. — Two  veins  (vena?  comitos)  accompany  the  ulnar 
artery,  and  are  frequently  uuited  by  branches  crossing  it. 

Branches. — The  ulnar  artery  gives  off  in  the  fore-arm  the  anterior  and 
posterior  reciu-rent,  the  iuterosseous,  and  several  muscular  brunches.  At 
the  wrist  it  gives  off  the  anterior  and  posterior  carpal  branches. 

Rbol'krbnt  Brasohbs. — The  aiUciHor  uliiar  rec^'irrcuf  artery,  a  small 
branch,  Hrcbes  iawarils  and  upwards  from  the  upper  part  of  the  ulnar  artery, 
niuniug  on  the  brauhiulis  anticus  muacle,  and  oovered  by  tho  pronator  teres, 
both  which  muHclea  it  partly  supplies.  On  reaching  the  front  of  tlio  inner 
condyle,  it  anastomoses  with  the  inferior  profunda  ood  aaaatomotic  arteries, 
derived  from  the  brachial. 

The  porierior  ulnar  recarrtnt,  larger  than  the  preceding,  comes  off  lower 
down  ;  but  not  unfrequently  the  two  vessels  arise  by  a  short  common  trunk. 
The  posterior  rocurceut  runs  inwanis  and  backwards  tieneath  the  floxor  snb- 
limit,  and  then  aactnds  behind  the  inner  condyle.  In  tho  intervnl  betneen 
that  procesa  and  the  olecranon  it  lies  beneath  tho  fleirir  carpi  ulnaris,  and 
passing  betnrcen  the  heads  of  that  muscle  along  the  ulnar  nurve,  supplies 
bronchea  to  the  muscles,  to  tho  elbow  joint,  and  to  the  nerve  itsslt     This 
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a  a,  a  pkrt  af  ifce  hncUafii  Mtiei  ■»)* ;  1^  ertcnd  bMal  I>c«BeM  oT  At 
«n>«-jiBBt;  e,  •iBM'Dsn;  d^  ■  laUt  pHt  «(  Ifc*  ■■Mln-^<i»l  avra  ;  1,  wmfam 
pnfaadk  artny :  X  >*»  iamh  In  A*  <ria|a  aoMli ;  ^  iu  i^nl  bnaeh  to  tk«  oatai 
«Md}bi  1,  ila  MMtMBMis  vilfc  tfc*  iMoTml  nJikl  aitaj;  5,  iwiTtct  of  the  poatniK 
laMrnwdMM  arury,  pMiiin  ap  to  — ilanwe  vitb  iIh  [ctcedug  ud  iritli  tb*  -"-*- 
OMtie  btfaind  tha  ><riat ;  ^  iBfwior  profbnU ;  7,  portciiDr  bnud)  of  tbc  iniMiMiiii 
■rt*i7  ;  S,  UMatoowa  iif  Ike  ■ruitnmntii'  ukI  inferior  pnliuii]*  vith  the  MipMiai  |a»- 
faoda  uul  the  potkrior  intoutuiii  nevrrent ;  9,  posterior  nlur  lEcurrf  nl  uteij  j 
Dp  in  the  grooTt  of  the  oliiu  nerrc  to  •autamoM  with  tlis  inferior  profunda  and  i 
Rutid. 


laTBBOMEOtr*  Abterv. — The  interoMoous  or  common  inierottfotu  inierr, 
the  ncit,  khi]  the  birgoat  branch  of  the  ulnir,  is  a  trunk  of  ooDsidcrabl*  km, 
aboot  an  inch  in  len^h,  which  arisea  hrlow  the  bicipital  tuberodty  of  th« 
raflina,  Wnoath  the  flbior  atiblimiii,  and  pames  backirards  to  reach  the  ttpper 
border  of  the  interowtoiu  ligamebt,  where  it  dindea  into  the  anltrior  and 
potltri'iT  intoroiitoolu  arterial, 

Tlio  nritrri"r  iiiUroiKovt  doscendi  upon  the  Anterior  surface  of  the  intai- 
CiLii  li^ainsnt,  accompanied  by  the  intt>rosaeous  branch  of  the  median 
9  mill  vniiiu  coinit(!li,  and  ovorUpped  hy  the  contiguous  borders  of  the 
priiftiMdiin  digitrirum  mid  flexor  lougU't  pollicia  muscles.  It  costitines 
True  dlri'dly  (lowtiwardu  as  far  aa  the  upper  border  of  the  proaator 
ttui  iiiiiKclo,  then  pieroas  the  inteioueoaa  ligamoat,  and  desoeudi  to 
lok  of  the  oixrpus. 


BRANCHES   OF  THE   INTEEOSSEOUS   ARTERY.  Sfll 

Tha  anUrior  intero«ienn«  nrlcry  givisi  off  Iha  following  brandies ; — 

(a)  Tlie  arl«rj-  of  tlic  mc<lian  nerve,  or  llic  inniinn  iirlgiii,  a  loag  aleniler  bTaorh, 
whiuh  accompanies  the  median  ncrvo  aoJ  aouda  ofFneU  into  iU  snbstAiiuc.  Tliia 
artcr?  'u  Bometimea  muuh  oolurgod,  and  Id  thai  ram  il  prescoU  several  p ecu lisri lies 
to  be  ticreancr  nolieed. 

{h)  Uturular  bniacliei  to  the  flexor  profandna,  flexor  tongaa  poUivis.  and  pronator 
quadraliu  muscles. 

(c)  The  II  u/rient  arteries  of  Ihe  shafts  of  the  radius  and  nlna,  which  direrging  Trom 
oQc  another,  enter  the  oliliqae  ToramiaB  in  Ihuse  bones  to  be  dialribuLed  la  Ibe 
medullary  memljrnne  in  thoir  interior. 

([/)  An  anterior  inosculaling  branch,  given  olT  bcFure  the  arter)'  pierce«  the  inter- 
OBSoous  mcmlirane,  and  dcecendiag  beneath  the  pronator  quidratus  mu^le  to  uniis- 
tomose  with  the  anterior  carpiil  arteriea. 

(e)  Terminal  twiijs  inosculating  with  the  posterior  oarpal  arteries. 

The  potUrior  iuleroeseoiis  artery  passea  backwards  tlirough  the  interval 
left  between  the  oblique  ligament  anil  the  upper  bonier  of  tbe  ititeroBseolis 
ligament,  and  contiuuing  its  course  dowiiwurda  along  the  fore-nrm,  coven^U  bjr 
the  Bllpurl]oiiLl  lajier  of  extensor  muacles,  girea  brunchea  to  thom  and  tbe 
deep-seated  muBcles,  and  reacbea  the  carpUB  cousiilarobljr  dioiiniaheiJ 
in  size. 

In  addition  to  museular  brancbex,  It  gives  ofT  the  folloning  : — 

(a)  The  puiUrior  ialeromeout  frvrrenl,  wliidi  paswa  dircirtly  upwards,  covered  by 

the  nnconena,  to  reatb  the  interval  lielween  the  olecranon  auil  exlernal  coodylo  ;  ni. 

vlilch  place  it  divtdcit  into  rcveral  offsets  which  anitstomoBC  with  the  mipcriarprufuiiilu 

and  the  poatorior  ulnar  recurrent, 

(/'I   TVrHiinni  branchcii,  which  aaaxtomOBe  with  the  poEterior  or  terminal  brnni-b 

of  the  anterior  interosscoDS  artery,  and  with  the  carpal  hronchea  of  the  radial  and 

ulnar  arteries. 

Mo3oin.AB  Brinchcs  of  the  ulnar  nrtery  ora  distributed  to  tbe  muacles 
in  the  course  of  the  voaael  along  the  foTD-orm  :  some  of  those  perforate  the 
intorosseous  ligiLmeut  to  roach  tbo  oxtoiisor  muKles. 

C.IRPAI:  Bbasohes.  —  The  posterior  jdnaT  enrjiaX  hrnnch,  of  variable  nize, 
aris'R  a  little  above  the  pisiforLii  bone,  and  winding  back  under  the  tendon  of 
the  flexor  carpi  uluoris,  reaches  the  dorsal  surfaoe  of  the  carpus  beneath  the 
extensor  tendons. 

Its  brancheii  are  the  following  : — 

(a)  A  braneh  anaatomoaeB  with  the  posterior  carpal  artery  derived  fVom  tlie 
Mdial.  so  a*  lo  (orm  Llie /loj'rrioi' (vir/W  iircA.  and  from  thin  arch  arc  derived  (bo 
strnti'l  &aA  Ihinl  •loTnal  inlrrotvotu  nrlrrim,  vVxeXt  descend  on  llic  t  paces  lie  twee  n 
the  tbird  and  fourth  and  the  fourth  and  fifth  motacarpn!  bones,  and  are  reinforced 
at  the  upper  ends  of  those  ipaeca  by  anaatoinoses  wilb  Ibe  posterior  pcrfor.-iting 
branches  of  tbe  deep  palmar  nreh. 

(6)  A  branch  runa  along  the  metacarpal  hone  of  the  Utile  fliiKcr.  .Sometimes  Ihis 
tjirtni-aT/ioI  braac/i  arises  ax  a  t«par.itc  Vessel,  the  poalcrior  carpal  being  tlicn  very 
smalt. 

The  anterior  ulnar  carpal  branch  is  a  very  small  artery,  which  niiw  on  the 
anterior  aurfure  of  the  carpna  bi^neath  the  llexor  profundus,  anastomoseH 
with  a  Himilor  ofraeti^om  the  radial  artery,  and  supiiUea  the  oarpikl  bones 
and  aiticalatioDft. 

PxoDLiiRLTiKS.^Ortffi'n. — In  the  whole  numlwr  of  canes  observed  by  ItirliarJ 
Quain,  the  ulnar  artery  wa^  found  to  lieviate  from  i[s  uauni  moile  of  uri'jht^  ncorly  In 
tbe  |>ro]Hirtion  of  one  in  Ihirlecii.  The  brachial  artery  was,  more  frequciilly  than  the 
a.iillary.  the  source  from  wliirh  it  npr^in?  ;  indeed,  the  eiample-4  of  iU  orij^in  fniin  Ihe 
main  liiink  at  dltfcrcut  porta  appeared  to  dei:rcaee  in  number  In  jiropurtlon  aa  the 


place  of  nricin  wiu  biirber  ap  (he  nrterr.     (See  OD  Uiia  rabjrct  0>e  dcKcripliati 
.  peuulbriiioii  of  be  uillu-j  uid  bncbiil  uleries,  pp.  3S1  Mid  3»i.) 


tieiM  eioiiEB  TnAs  de»i.  hkis  mi  Bk4j:uui.   ) 

Thii  fignn  baa  bean  lalcen  ftotn  ■  prepKratioD  in  A. 
ThnnMo'i  oollielion ;  tbe  [inwiag  bring  pliutoeil  alW 
tlikt  of  a  Hmilu-  cooe  repitwalcd  bf  B.  Qiikiu-  TkK 
lUii .  Pig.  1, 

a,  biw|w  auKle  conrFd  bj  the  il«ep  bnAliud  tlHri* ; 
b,  the  nme  fkicia  in  Ibe  fon-um,  vhlpU  h»*  tcm 
opened  in  a  coniidenble  etCent  tu  tbov  the  r&dutl  ^liiij 
■ul>JBCent  to  it ;  e.  mcdiui  uerts ;  d,  ulnar  atmi  I. 
OD  thtf  biccpi  mutcle,  point*  to  the  bracbi^l  artery  mUrr 
bATing  given  off  no  ainu'  ftrl«vj  bigbar  ap,  pihI  divkliaj 
at  t',  inlo  tbe  nuiiu,!  art^r;  and  ■  deep  Teoel  oomniMul- 
ing  to  tbe  inletuKst'iiiu  uid  a  |Art  of  tbe  lutiul  aiaM ; 
%  on  tbe  eupiantot  luncoa  muule,  poiota  to  (It 
radial  artery:  S,  S,  arteiy  vhioh  la  giTen  nB  hj  ifct 
bracbial  in  tb>^  arm,  and  wtueb  deaoeUfling  opiin  t^v  AkMa 
lAhea  tbe  plucc  of  llie  ulnar  at  tbe  wrist ;  3',  tbe  aafta 
cunliiiued  inU>  tbe  EajterficiAl  palmar  arch,  gi*ia(  aW 
digital  bnacbv!  utarly  in  tbe  uiual  mauneT,  aiul  jeinF^ 
by  a  biancb  fiom  tbe  nuli&l.  4,  tbe  aaiKrficial  Tolar; 
6,  digital  braacbca ;  ti>WBtdt  the  tbamb  a  eamma- 
nicatiiiD  of  Ibe  snporGcial  arob  vitb  tbe  prinoepa  polliw 
eiiil«. 

fi™i-«.— The  jmnlion  of  (be  nlnar  wierv  in  Ibe 
krc-arm  la  mora  frequeiitl)'  allcreil  than  Ibnl  of  the 
tadial.  When  it  nri«ca  !□  tbe  dsusI  way.  the  eoan* 
of  this  nrtet;;  ia  oat  oftcD  changed ;  but  it  ha«  ben 
Keen  to  descVDil  ajmtt  from  ibe  leB-lan  of  the  fleior 
carpi  ulnarie,  iualead  of  bciog  doa«  to  it«  ndial 
botilirr. 

In  oiaesofbigh  orlgin.it  almi»l  myariably  deo^ndi 
over  the  mujclca  ariniiig  from  the  intjer  oond>  le  of  tbe 
bumenu.  only  one  excepliao  to  this  rule  haviug  be«a 
met  Hith.     (B.  Quain,  plale  34.  Gg.  2.) 

Moat  cnmmonlj  it  ia  covered  hj  the  (Wu  of  the 
forc-arta ;  bat  vusea  also  occur  in  which  the  T«ue1  mt* 
on  Ihe  fascia,  and  either  contlnne«  la  that  pnaition  ar 
beeomca  eubaponciirotic  Inwet  down,  while  the  veaael 
Ibna  iliapoud  ia  diatrjliulcd  attor  the  manner  of  Ibe 
normal  ulnar  Briery,  The  vewel  from  »bii-h  the  bilh 
ulnar  Beparalea  l4  aftcrvrsrda  divided  into  the  ndial 
artery  niid  the  iuleroB^eoua.  the  loat  of  vbit^li  ia  nauallj 
ilerivcd  from  tbe  ulnar  ;  it  appears  therefore  profaftUe 
that  Ihe  abnormal  arraBgement  reaiilta  from  early 
ubstruetion  of  the  ulnar  urlery  belnir  tbe  ori^n  of  lb* 
inlcro^seoua.  und  the  derelopoienl  of  a  siij-erbvial 
Tsa  aberrans.  which  uuitei  the  portion  of  ve«Ae1  belnii 
tboobslruttion  wiih  ihe  aALllBrjorbrathial  trunk.  Th» 
internawouB  artery  in  aui^h  coaea  of  abnormality  ihoa 
campriaes  not  only  Ibe  ordinary  tnteroaneoua  hnarh. 
hut  likcHiae  tbe  porlion  of  ulnar  artery  abore  tb« 
obstructioQ ;  and,  In  occordanrc  wilh  Ihia  vieir,  «g 
find  thai  tbe  recurrent  bninu-hcs  are  derive*!  from  it. 
r,  the  ulnar  artery  |pre«eul9  annio  peculiarities  wbicb,  being  accoinfiaoied 
Mom  of  an  o]i]initite  and  compenaating  ebaraficr  iu  the  radial  artctj',  wiH  Im 
;  vllb  that  vcuel. 


SDPEBnCIAL  PALMAR  ARCH. 
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BranehrM, — The  anterior  and  posterior  vlwr  TtniTratt  bmncArt  freqEenlly  uUs 
by  a  oomraon  trunlc.     One  or  both  hare  been  Been  la  iriBe  from  Iho  brachial  artery. 

The  aiilrrior  anil  piulrrior  inltroxwone  urleriea  are  ocoiaionally  g;[vcn  teparaltly 
rmm  the  ulnar.  The  common  intorosecou*  trunk  hat  been  found  lo  arise  al«vo  iu 
ordinary  eilnatinn,  taking  oiigiD  from  the  brai^liial.  and  ercn  (but  more  rarrlyl  from 
ihc  BJciUary  artery.  The  anterior  Lnteroaieous  proscnls  some  striking  varieliea  of 
eiceaa  in  ita  lirancb^',  aiually  connected  with  a  deficiency  in  the  racli.il  or  aloar 
arteries :  the  most  important  of  theac  is  eulargcmcnl  of  the  median  brani^h. 

Aletlian  artery- — The  branch  accompanying  the  median  nerre  is  aomctimcJ!  rQU<^h 
enlarge],  unci  in  <neh  cases  may  tie  [egatded  as  a  rciofarciog  tcukI.  It  is  generally 
a  branch  of  the  anterior  interoMeons,  but  wimelimea  of  the  nlnar;  and  more  rarely 
a  median  branch  has  been  met  with  dc<tccnditig  from  the  brachial  artery.  Accom- 
panying the  median  nerve  beneath  the  annular  ligament  into  the  palm  of  the  hand, 
tbc  median  artery  ends  mnul  frcqaently  by  joining  the  BuperGcini  palmar  arch,  nomc- 
lirnca  by  forming  digital  hrancbes,  in  other  ca«ea  by  joining  digital  Ulaachot  given 
from  oLher  sourcei. 


L 


HUPK&nOUL    PALUAR    A.IU7H. 

The  saperficint  palmar  aroh  or  artery  (arcua  BiiperBctalM  volte, — HftUer}  ii 

the  contioufttiou  of  the  ulnar  artery  into  tliu  hitnil.  Changing  ifai  coiine  near 
the  lower  bonier  of  the  annular  ligaraent,  thia  artery  tiinis  obliquely  out- 
wards Hcrosa  the  palm  of  the  baud  towards  the  miildlo  of  the  rausclea  of  the 
thumb,  whore  it  terminatoa  by  inoscatating  with  a  small  branch  of  the 
rnilial  artery— the  flii|ierficial  volar,  generally  poHalDg  throngh  among  tho 
muscIeB  of  the  thumb.  In  its  couiwe  ncroua  the  hand,  the  pnlmar  artery 
duHoriboa  a  curve,  luiving  ila  conveiity  ilirected  towards  the  fingers,  .ind 
eiten*ling  downwarda  urimewluit  lower  than  a  lino  on  a,  level  with  the  pha- 
langeal artieiihitioii  of  the  thumb. 

The  superficial  palmar  artery  rests  at  ita  cominen(!enient  on  the  nunular 
ligament  of  the  wrist,  and  iilightly  on  the  short  miiaolen  of  the  little  linger  ; 
then  on  the  tendons  of  the  snperficiid  flexor  of  tho  fingers,  and  tho  diviflions 
of  the  niedinn  and  tJlnor  uervea,  the  latter  nerve  aoconipanying  tho  vessel 
for  a  short  distnuco.  It  is  covered  townrda  the  ulnar  tiorder  of  the  hand 
by  the  pnlniaria  brevis,  and  afterwards  by  the  palmar  fascia  and  the 
integument. 

BitavcHBS. — The  brandies  pvon  off  by  tho  anpcrScial  palmar  itrcb,  which 
are  generally  numerous,  are  oa  follow  : — 

(ii)  The  ikfp  or  commwiktiting  branch  nriges  from  the  ulnar  artery  at  the 
rommencemont  of  tho  palmar  arch  a  little  beyond  the  pisiform  bone,  siuliB 
doejily  between  the  fleior  brevis  anil  the  abductor  of  tho  little  linger,  and 
jnuRculatos  with  the  palmar  turmiuation  of  the  radial  artery,  thereby  oom- 
ploting  the  deep  paltaar  arch. 

('>)  Small  bninchesi,  some  following  a  retrograde  coiirso  townrils  tho  annular 
ligament,  are  given  off  to  tho  parta  in  the  palm  of  the  hand  from  tho  upper 
or  concave  side  of  the  palmar  arch. 

(e)  The  digiUd  branches,  usually  four  in  number,  proceed  downward! 
from  the  conve^tity  of  the  palmar  arch  to  aupply  both  aidos  of  the  three 
inner  fingers,  and  the  ulnar  side  of  the  fore  finger.  The  firnt  liyiitnl  branch 
inclines  inwards  to  the  ulnar  border  of  the  hand,  and  after  giving  minnts 
offr>(!ts  to  the  muscloA  of  the  little  Qnger,  runs  along  tho  inner  margin  of  iti 
phakngeti.  Tho  leeoiid  runa  along  the  fourth  metucanial  space,  auil  at  the 
root  of  the  fingers  ilividos  into  two  brancheii,  which  proceed  aloug  tho  con- 
tiguous iNjrdors  of  the  ring  finger  oud  little  finger.  The  Ihini  is  similarly 
diatriLuted   to   the   ring  finger  «nd  middle  finger  ;  and  the  /otirlA  to  the 


SM 


ULNAR  AND  HADUL  ARTERIES. 


Utter  Mil  tho  inrlex  finger.     The  tburab  uid  the  Ruliol  nda  of  the  index 

finger  ore  aapplied  from  the  radial  art«T7. 


Fi|;  S7fi. 


Fig.  STrt.  — SFPEBnoiiL  DiBsfcTi"*  or  tiib   Lown 

PlRT    nr   TBB    FORCIRH    iKD    TUB    HasO,    SH-'WT»0 

THS    RjlIlUli    AXD    UkNlR   AkteRibs,    tHI   S>trrit- 

nciii.   P*Lina   Awu,    *i™   ibb   iooonftinw 
NEKviia  (from  B.  Quwn).     } 

a,  pLioed  on  the  Jwp  fascia  of  the  tarttna,  bMvcn 
the  I'^nilciDi  vf  Ifaa  jalmniis  Inugoi  and  flexor  ctf^ 
raiUalia  miiEclca ;  A,  jniDls  b;  k  line  croajug  Is* 
piAirona  bone  to  the  ulnar  ncrte  ;  c,  paiala  to  tlw 
Mjluicl  proceu  of  the  mdins  and  t"igH  of  tba  radid 
nertt ;  I,  nulial  artcrf  IfiDg  oo  tlie  Saiar  bafv 
ptillicii ;  r,  Ihe  radial  titBTj  paiaing  beblad  <&■ 
(«Ddona  of  the  «tenior  nuiB  metaearpi  pallia* 
aiij  eitfinnor  prinii  inlsmodii  poUiciB  ;  2,  stipeifieUla 
^olje  branch  pieiving  the  ahort  tnntclea  of  the  Ihacub 
and  emerginj;  b«l4iw  to  join  the  aup«r6ciAl  paliatr 
arch  I  3,  exleroal  bnneb  of  the  prinoer*  polUiM:  1. 
nuliolia  indkit ;  a  braaeli  from  the  KuiwrGcial  uck  >• 
nei^ti  juiJiing  the  internal  branch  of  t}ie  pfiaa^ 
fiollipia ;  6,  ulnar  artery  Ijing  opon  the  fleiot  dip- 
toruiD  profouduB ;  fi',  thn  ante  de<OfndiDX  oa  li* 
anterior  annaliir  ligament  to  form  tlie  ciaperftcial 
yialmar  aroh  1  6,  deep  branch  of  the  nluar  anuj 
pasaiag  between  the  abdaclor  and  flexor  miniai 
diffiti  to  join  tho  df.'ep  arch^  ncoimpanted  tiy  Uie  ilee^ 
braiieh  of  the  ulnar  netre  ;  7,  branch  of  Ibe  ioper- 
ili^inl  arch  to  tba  ulnar  tide  of  the  little  finfM  ;  !• 
diTiaion  of  tbe  Hrnmao  braneli  to  the  1th  and  All 
lingeis  ;  9,  Ibn  naiuo  to  Ihe  3td  and  Jtli  fingen  ;  10, 
the  same  to  the  3ud  and  flril  fingen  ;  7  and  S,  ■•> 
accompanied  b;  lbs  itigiln,!  bTauchei  of  Ibc  otaaf 
oerre,  and  3,  4,  G,  and  10,  b</  tbe  brao^ca  of  Ito 
uiedian  oerre. 


The  digital  nrtoriea  axe  placed  «t  finrt  tiip«- 
6ci(U  to  tho  tondoiiB,  &ud  theu  lie  betneen 
Ibem,  nccom panted  l>y  tbe  dii{ital  aervea  aa  fur  na  the  clefts  of  the  fingen, 
where  the;  nre  joiDL<d  by  tho  auterior  iuteroraeotis  CLrterim,  branches  of  At 
deep  arch.  Uu  the  sides  of  tbe  Ougers,  each  iirtery  lies  ben^iath  the  ootre- 
Hpoudiijg  nerve,  and  gives  braochoa  nhich  siipply  the  aheaths  of  the  Icudoot 
and  the  joiots,  sume  of  them  aiinEtotuosiiig  acioaa  the  front  of  the  lionM 
with  similar  brtLUches  from  tho  opposito  side.  At  about  the  middle  of  tb> 
last  phalanx,  the  two  brancbus  for  each  finger  converge  and  form  ui  ardt, 
from  whit'h  procee^l  niinieroua  small  offBois  to  supply  tbe  matrix  of  the  mil 
and  all  the  structuros  at  the  tip  of  the  finger. 

[Tbe  pnnillarili'K  oJiraTtcd  in  Ihe  bisncbes  of  the  snpcrtdal  palmsr  4Ptk  «Ulb( 
noticed  aller  the  description  of  the  deep  utoriea  of  the  hand.] 


RADIAL    ARTEKY. 

The  radial  arUry  itppearn  by  its  direction  to  be  the  conliiitiatinn  of  lb* 
brachial,  although  it  dues  not  eiiual  the  ulnar  in  sixe.  It  oxtouda  along  lh> 
ftout  of  the  foTcariu  u  tai  aa  Iba  lower  end  uf  the  radius,  below  whidi  il 


RADIAL  ARTERY. 

taniB  round  the  ontciT  border  of  the  wrint ; 
and  (lesceiidR  to  the  buck  of  the  space  lia- 
twcen  the  metncarpnl  brtnoa  of  the  thumb 
and  forefinger  :  there  it  piusos  forwftnla' 
into  the  pulm  of  the  han'1,  niid  crofiiea  to- 
wanla  the  inner  aide,  so  aa  to  form  the 
deeper  palmar  arch.  In  consequence  of  the 
ohangOH  in  its  eouno,  the  direction  and 
oonaections  of  the  rndbl  artery  may  be 
Beparately  described  in  the  foreunn,  on  the 
wrist,  and  tu  the  hand. 

Pig.  977.— Dkfp  .^HTEBion  Tisw  o»  rni  Aa- 
tEKiES  Lir  TUB  Ahh,  Fohkauk,  lnu  Hasd 
(Crum  Tieilenuuiu).     4 

The  bieepa  lirnchii,  the  pronatar  itrts  and  mo*- 
o1i?9  rTsing  It'tia  tLc  Inner  comijlBi  the  Acipinatnr 
hiu/jufl,  Uiij  lowiT  pnrt  of  Ihu  flexor  1i~ingo<  piA- 
Ikis  nod  fleior  profnniini!  iligitoroiii,  tliu  anterior 
annolai  lignmL'nt  of  the  mrpOB  and  ll«  mavlea 
of  the  boll  nf  the  thnrnb  hare  been  remored  ;  », 
pronator  qnadratua  mnsele ;  1^  tower  pirt  of 
the  Biillarj-  artery  continued  into  Iha    hmchinl ; 

5,  anjwrior  jirrifiiaila  branch ;  3,  inferior  t>rD- 
funila;  4,  uuutomotlo  ;  5,  ngiferpart  of  theradiul 
artery  and  radini  recurrent ;  £\  lower  part  of  the 
mdial  artery  giving  off  the  anperiiclalis  volie 
linuuli  1  S",  the  nitial  arUrj  eiaei^ng  frum  lie- 
tireen  the  bends  of  the  abiluetor  inJicis  mniicle ; 

6,  0,  the  npper  part  uf  the  uhiar  artery  with  the 
antL-rJiT  and  poaterlor  ulnar  rccarrcnt  hmnchcH ; 
6',  tha  ulnar  artery  npiirnachinji  the  wrist  an^l 
deHwiiding  into  the  Bn|>vrficial  palnmr  arch  which 
fans  hetn  cut  short  j  G"^  the  deep  branch  of  the 
nluac  arter;  anitisg  with  tb<  deep  inlmur  arch  ; 
7  (marked  only  on  on  el,  three  interoBseona  bran  dies 
fmia  the  deep  palionr  arch  joioing  the  [lalinsr 
digital  arteries  ?,  8,  S,  wbich  huie  been  cut  ainj 
from  their  orlnin  from  the  iiiperfieial  arch  to  rn^iir 
their  diiiuion  into  the  c.jlliitL'inl  digital  aitcriii; 
the  ulnar  cot  lateral  of  thcbttic  linger  iireprcBi?!!  ted 
aa  riaihg  in  this  inaLani^  from  the  deep  aJE^ar  ar- 
tery ;  LI,  placed  between  the  princepn  pollicia  arul 
roilialis  Indicia  hrssebea  of  the  radial  arlcrj  ;  10, 
lii»L-r  part  of  tliu  aulfrior  iuieroEiieoiu  art*ry 
pni^iug  behind  the  jironak'i  qundratiiii  muscle  *,  11. 
niuL'^icLmoBiH  of  the  anterior  carpal  lirarii^hcs  o^  the 
iniliil  and  ulnar  arteries  with  rconrrenl  hmnflhoa 
from  the  deep  palmar  arch. 


SDB 


Fig.  277. 


L 


7n  (fie  foTfarm,  the  radial  artery,  com- 
mencing at  the  point  of  bifurcation  of  the 
brachial  opposite  the  neck  of  the  ratliwi, 
daicenda  nt  6r«t  aoraowhat  obliquely  ont- 
wards  in  a  line  with  tha  brachial  artery, 
anil  then  nearly  venicnlly  along  the  outer 
pnrt  of  the  front  of  the  foronnn  to  the 
Btyloiil  pnjcena  of  the  radins.  Its  course 
may  he    iuUicatod   by  a   line    drawn  frunj 

D    II   'i 


RADIAL  AHTEHT. 


tho  middle  of  tho  bend  of  the  (Jboir  to  the 
narron  interval  betwepn  tho  trapenam  botie 
and  the  tendoni  of  the  extcoson  of  the 
-thumb,  which  can  be  imdily  f«lt  on  tho 
outer  border  of  the  wrUt, 


Pig.  278.— AETKRrai  OF  fam  Oum  *i»  B»CT 
Fast  of  tbe  Abu  in-  Hard,  ScrsKn«ui 
Tisn  (FroEa  TiedemuiD).     j 

a,  deltnid  msscle  ;  h.  eiUrnal  IrnmenJ  hnJ  nf 
tricepa;  c,  Vnv\'a  braclirj ;  il,  bncbialu  fcntifiu* 
«,  KiipiDatoc  lonjaa ;  /,  citCDsar  conn  nilidii 
loDgior ;  if,  breriur;  i,  eilensor  coiniuanu  di^' 
tomm  Bad  ext«iuor  miniuii  <Ii)(iti  i  i,  eitaw* 
carpi  uhi&rii ;  k,  ADOi^Tjeua;  i,  flexor  cvpi  ula&itf ; 
m,  BxMnior  unit  nietaurpi  pullicia;  h,  eitcu^ 
primi  internodii  pollicii :  o,  t«oilun  of  the  txitarr 
treaaH  iolernoitii  |>illici9;  I,  1,  bnnclxa  J 
aDperior  pnfiin'lk  irl^ry  appcftring  bctvTCU  lit 
tnoepa  uiJ  brTKhiiilift  iVUticuSi  and  dfcoendiD^  oo 
the  uoKr  ■upmfnnjjl'id  I'mioenpe  Ui  niuutiiiiHW 
with  llie  bnuiehca  o!  thu  recamnt  nujial  utcij; 
S,  above  tbe  piAlerior  nnnn'ar  li^;hm«nt  puinU  Ia 
Uie  pHterior  carpal  brnncb  of  tLe  inli  naumi 
nrt«rj ;  3,  poaterior  car{iiil  bnuit^li  of  the  Blew 
nrlCTj  1  1,  mdul  arti^rj  taking  Itn  oi>a»«  tvlata 
tlie  outer  lateral  tifmaciit  of  Lbe  wri«t*j(rinl  *■! 
the  lentlotia  'jf  the  eileoior  inaacles  befon  paobl 
Bear  5,  lielweeii  the  tiro  bmts  of  the  abdottoc 
Indicia  ;  beneath  the  extenaor  ton^loiia  is  weii  Ijtt 
ptKtcHor  cnrpal  mch.  i:iciog  the  third  and  &at(i 
donat  ioleiTis^aua  arlerii?«  ;  6,  (he  inner  dond 
arlerj  of  tite  tbiimh ;  7>  the  outer  d'tsal  U(«rj 
of  tho  iDdcx  fiDger,  and  t>etween  7,  and  T.  Ut 
reuiaioing  JonnL  digitAl  Teaeela  in  tiM  euA^ 
betwet'ii  the  heads  of  the  metacaTpal  bono,  sew 
tbvir   cominunioilioDB    with    the     palmar   digilii 

Tlic  rmlittl  artery  is  nearer  to  tho  mHatt 
thiLD  tho  ujimr,  and  ia  oovei-ed  only  hj 
tbe  common  intcgiiraent  nnd  faacin,  bxcf{4 
where  it  is  overlapped  by  the  6oahf  uMtt^ 
tha  BupiuAtor  longii!!,  which  luiut  be  drawn 
nside  in  order  to  bring  the  veaael  into  vie*. 
At  first  it  is  in  contact  with  the  tandoii  J 
the  biceps,  nnd  is  supported  by  the  fatty 
tisBne  contained  in  tbe  hollow  in  (!,„  frQ„t 
of  the  ell)0<r,  which  separates  it  from  Iha 
ihort  aiipiiiutor  matcle.  It  then  reabi  in 
HiicceBBion  on  the  iriBortiua  of  the  pronAlM 
terc«,  the  thin  mdial  origin  of  the  Huic 
■III! ill ii,  the  flexor  pollicis  longiu,  tlw 
proniktor  qittultatus,  aiul  the  lowrx  end  o( 
the  radiua.  It  is  at  tlua  ta.it  point  llul 
the  pulse  Is  usually  felt  during  lifoi  To 
the  inner  aide  of  thin  vcskI  lie  tha  uronkM 
tercB  in  the  upper  part  of  its  cotin«,  *^ 
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tbe  fluior  c&q)i  radinlu  iu  the  remiuiider  ;  and  on  tlio  outer  ndu,  ia  iU  whole 
couTBo  aioDg  tbe  rorcarm,  ia  the  aupiiiator  lougus  muBcte. 

KelatiuH  tu  Vein-i. — The  artery  is  auooinpanied  by  venio  comites,  whioh 
haTo  the  ubuaI  armngemeDt  of  those  veiiia. 

Jitlaiion  to  Nemfs. — The  radUil  bmuch  of  the  musculi>-Bpiral  narve  ia 
placnJ  oti  the  Outer  aide  of  the  tirtcry  in  tbe  middle  third  of  its  course.  At 
the  tilbow  that  nerve  is  separated  froni  the  artery  by  a  ooasidorabli!  interval  ; 
aud  towards  the  lower  eiiil  of  tbe  fore  arm  it  tumi  backwarils  bisncatb  thu 
itiiidon  of  tbe  supioiitor  lougus,  to  rt;acb  the  doreal  aspect  of  tbu  limb,  au<l 
tbu^  losee  all  oomiectiou  with  tbe  artery.  Some  fllameuta  of  tbe  txUrnai 
cutancouji  nerve  pierce  tbe  faM:ia  to  reach  the  lower  part  of  the  artery, 
which  tlioy  iwioompaiiy  to  the  back  of  the  carpus. 

At  the  wrist  the  rodiiil  artory  turuB  outwards  between  the  styloid  prooeBM 
of  the  nuIiiiH  and  the  carpus,  beneath  the  tendons  of  the  cxteuiors  of  the 
metnciirpal  bone  and  first  phalaux  of  the  thumb,  and  upon  the  extei-ual 
L-ileral  ligament  of  the  wrist-joint,  to  reach  the  back  of  tbe  carpus.  It  then 
runs  downworils  for  a  short  distance,  is  crufiaed  by  the  tejidon  of  tbe 
extensor  of  the  second  phabiui  of  the  thumb,  and  reaching  the  upper  end  of 
the  space  between  tbe  first  and  second  metacarpal  boueii,  turnn  forwards 
iuto  the  palm  of  thu  band,  by  paawtg  Ixjtwecu  the  heads  of  tbe  firat  doiail 
interosseous  muscle. 

As  it  turns  rouud  below  the  oud  of  the  r&dins  the  artery  is  deep-seated, 
but  afterwanla  comes  nearer  to  the  surfaoQ.  It  is  accompauied  by  two 
veins  and  by  some  filaments  of  tbe  external  oulaiieous  nvrve,  and  in  crossed 
by  subcutaneous  veins  and  by  filuiueuta  of  the  radial  ik-tvu. 

BuA.vouBS. — The  branches  of  the  radial  nttory  may  bo  amiiiguJ  accordiug 
&s  they  are  given  off  iu  the  fore  arm,  on  the  wrist,  and  in  t.lie  Uiiiid. 

A.  Tbe  branohea  which  arise  from  the  radial  iu  thu  furu  arm  are  the 
radial  reourtent,  the  moBcular  bruiohea,  th«  aateiiur  carpal,  and  th« 
Kujjurficiul  volar. 

<(i)  The  radial  reeiirrcnt  artery,  which  varies  much  in  niio,  nrches  upwards 
from  the  radial  soog  ofler  its  ori|^*n,  running  between  the  braucbej  of  tbe 
musculo-ipiral  nerve.  It  &rat  lies  an  the  sU|>iuator  bi'evis,  sud  then  on  tba 
brachialin  utittcus,  buing  covered  by  tlie  supinator  longai.  In  front  of  tlie 
ooler  coudyltt,  and  in  the  interval  between  the  two  last  muaolos,  it  auaato- 
BiOfes  with  the  teriuiuol  branches  of  the  superior  profunda. 

From  llio  loww  or  ciinirox  sicio  of  tliia  aHcry  arc  given  off  BL-Boriil  liriuulies  ;  one, 
or  coDBidcrslilB  ai«c,  to  the  supinator  and  cxlentor  muadca,  and  linina  boaualh  tlis 
lutlar  to  niinataoiDMi  nith  llie  poslerior  InleroHscaus  bnincbcd.  It  also  tiugipiica  llio 
■ujrlnalor  brevis,  auil  liracliialis  anticus  In  purt, 

{'i)  The  anlcrinT  radial  atrpiti  is  a  sumll  branch  which  arises  from  the 
mdiiil  artery,  uuar  the  lower  border  uf  the  pronator  quailralns,  and  I'umi 
iuwards  in  front  of  the  radius.  It  anaatonioaea  with  the  anterior  ulnar 
cirp.'d  iirtery,  so  as  to  form  an  arch  obovo  and  in  front  of  the  radio-carpal 
orticulstiDU,  from  which  branches  descend  to  supply  tbe  joiuts  at  tho 
wrist. 

(c)  The  Pipcrficinl  volar  (ramua  suporficudis  volie),  arisiug  from  the  ndial 
artery,  near  tho  place  where  it  leaves  the  front  of  the  forearm,  passes  on- 
wards into  the  hiutd.  Iu  size  it  is  variable  ;  in  moat  iustauces  it  is  very 
snndl,  and  uuda  iu  thu  muscles  of  the  thumb  ;  but  in  othurH  it  attains  oon- 
siderublc  bikl-,  and  orusaiiig  those  muscles  at  tbiiir  origins,  terniinnlcs,  as  it 
is  unUiiUy  descrilied,  by  inoficulatiny  with  tbe  radial  oilreuiity  of  the  nupi-r- 
fidal  palmar  aruh,  which  it  thus  uomplotca. 
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Several  uiiDamed  mvicuUir  btauchea  aru  given  hy  tlie  nuIiAl  utety  to  the 
niUBclua  on  tbu  fore  part  of  the  um, 

B.  Tbo  bntuclioil  whicli  arise  &oin  the  radial  artery  behiu't  tlie  irrial  an, 
the  poRtorior  carjuU,  the  motAcarjiaJ,  the  dorsal  srtericB  of  tlio  Uivuub,  and 
the  dorsal  artery  of  the  index  fiuger. 

(d)  Tho  posttriur  radial  rarjial  is  a,  Binall  but  oonstunt  br&Dch.  It  uim» 
beueath  tho  extcDBor  t«ndotiB  of  the  thumb,  aud  numing  inwiLrds  oo  Um 
baak  of  tho  carpus  anastomaaeR  with  the  poiterior  ulnar  oLrpal  bRUich, 
completing  the  arch  from  which  spring  the  doisut  interosseous  artetioe  of  the 
third  and  fourth  Bpnces  (p.  301).  It  ajiBatomi-soa,  also,  with  the  tenuiual 
branch  of  tbe  auterior  iiiteroSBOoua  of  the  fore  arm. 

(6)  The  Jirit  duraul  itiliyoiaeoiis  or  mdocarpfU  bnuioh  arises  bcmealli  tlic 
oitenaor  tendona  of  the  thumb,  froqueully  in  comniou  with  tils  postctiw 
oaqial  branch,  posses  to  the  intcrral  botwotm  tho  seooci<l  and  third 
metacnr]>al  boiiua,  oommuiiicates  irith  the  oon^sponding  perfotstin(;  btaSEh 
of  tho  drvp  p:iliiinr  arch,  and  dcecundiug  od  the  eecotid  dorsal  interOBscou* 
muscle  nii.tstoiitoscB  with  the  palmaj  digital  bnmch  at  its  division  betmtcB 
tlie  &iigoi'B. 


Pifi.  279. 


Fig.  ITS.— D«sp  Vt(w  at  ran  Artbuk  or  m 
Wbist  xsd  Uud,  HON  BcroBS  (fnaa  U 
QuaiL).    J 

The  ■nteriar  atmnlnr  ligamimt  of  the  e»r|nu  W 
lietD  iliviclcd  ftuii  tht  lower  part  of  Ibc  eomans 
flexor*  and  flexor  of  the  tbainb  hu  htea  rt- 
moved  ;  portioni  of  ihtae  teDclntia  are  rcpmeuk^ 
u  tnmed  dovo  upoD  the  fingen  vritb  parts  uf  tlx 
luiubricslee  muHcU'i;  the  loiietlicial  palmv  ttfb  it 
remuTtil,  aud  tbe  inMruMsi  miuclm  are  cipiwd. 
a,  uluar  norre ;  b,  tUDiJan  uf  ilie  fleior  orpl 
uloaria  iDuscle ;  c,  tcodan  of  the  flexor  eani 
radialia  ;  li,  JBjerleii  tendon  uf  the  GXtensor  ii  ' 
mrtaonrpi  pollicis  ;  1,  nulial  art«ry  ;  I',  iia  h' 
part  befora  piEsing  back  iritbin  the  eileiucit 
doDB  of  tho  tbamb,  giving  the  iuit«rior  oupid 
■upcrGcinl  volar  branrtieB  ;  2,  bIdu-  artery ; 
nnteriot  interiiSiaoiiB  artery  l^forc  (aaaing  bdoi^ 
the  )ir<iristor  qundialua  mu&cla  ;  4,  radial  artny, 
appearing  deeply  id  the  palm  betwfen  the  6nl  sod 
necond  metacarpal  honed  and  pusing  into  tLe  deep 
palmar  arcb  ;  5,  deep  liranch  of  the  uln^  arim 
dip[jing  betfreea  the  alnluctor  aod  atxn  brtrn 
niimiui  digiU  to  join  Ibe  deep  arvb,  and  aceao- 
piiiitd  by  the  deep  branob  of  the  ulnar  arm ;  8, 
a  palmar  digital  artorj  riaing  froio  the  trytftrtii 
the  aqperficiat  palmar  arch;  7,  the  princep*  pJ* 
licia.  and  8,  the  nidialii  indicia  arteries  riMSf 
from  the  riulial  artery ;  H,  U,  9,  inlniiiMiiiiM 
bmnchiM!  of  ihe  deep  palmar  arch  procetdiM 
dovn  on  the  ioteroraeoua  mnaclea  lo  join  ibc 
idmar  digital  artfries  (ram  the  snperGcUl  ardi. 


[c)  The  dortal  arteries  of  tht  IhuvUt,  two 

small  branches,  arising  sapnratoly  or  together  opposite  tho  head  of  the  nuft 
carjial  bone,  run   uj*n  the  dorsal  aspect  of  tho  bones  of  the  thumb,  an«  at 
tho  rndial,  the  other  at  thu  ulnar  border. 
(d)  The  dunal  ui'ii'ry  of  the  index  finycT,  a  very  small  bi^ucJi^  arisM 


DIGITAL  BBANCHES.— PECULIAItmES. 


399 


lower  down  thao  the  preceding,  and  sendiag  bnrachoa  to  the  abductor 
iodiciB,  niss  along  the  radiul  side  of  the  back  of  the  iudei  fioger. 

C.  The  branchea  dariTod  from  the  radial  after  it  has  entered  the  hnnd, 
are,  the  great  artery  of  the  thumb,  the  radial  branch  of  the  iiidos  fiuger, 
and  ita  large  tertninnl  branob,  which  forms  the  deep  polmnr  arch. 

(o)  The  largt  artery  0/  the  thumb  (arteria  princepa  pollicis, — Holler)  ariHes 
train  the  radial,  where  it  la  about  to  tuni  inwarda  across  the  pnim  of  the 
haud.  It  descends  in  front  of  the  abductor  indicis,  butween  the  metacarpal 
boue  of  the  thumb  and  the  mnscles  covering  it,  to  the  space  between  the 
lower  ends  of  tbe  flexor  brovis  poUicis.  At  that  point,  and  beneath  the 
tendon  of  the  long  flcior,  it  divides  into  two  collateral  branches,  which 
course  along  the  borders  of  the  phalauges,  on  the  palmar  aspect,  and  unite 
in  front  of  the  last  phalanx,  to  form  on  arch  similar  in  arrangement  to  that 
on  the  other  fingers. 

(fc)  The  radial  branch  for  the  index  finger  generally  orisea  close  to  the 
large  artery  of  the  thumb  ;  but  though  constantly  found,  it  varies  in  size 
and  in  ita  mode  of  origin.  It  descends  between  the  abductor  iiidicis  and 
adductor  pollids  muscles,  and  continues  along  the  radial  border  of  tbo  index 
fiuger,  forming  the  radial  collateral  branch  of  that  linger,  and  aaastomoaing 
in  the  usual  manner  on  the  last  phalanx  with  the  ulnar  collateral  branch 
derived  from  tbe  superficial  palmar  arch. 

Tills  artery  very  frequently  givca  off  a  commuoi eating  branch  to  the  superficial 
arch,  near  the  lower  border  of  tbe  adiluetor  pallida.  But  llic  most  frequent  cddi- 
muniuallon  between  the  radial  artery  unci  the  superficial  arcb  is  by  laeaos  of  the  small 
bisnch  which  proceeds  from  the  fanner  thrangh  tlie  miucles  of  the  thumb. 

rKdSLiintTirs,^ — Origin, — In  the  observation)  of  Richard  Qnain,  the  radial  arteij 
waa  rouDii  to  ariie  liigher  up  than  usual  in  nearly  ooe  cose  in  eigbt. 

Cirurie. — The  rndia)  artery  mare  rarely  ilevisles  from  It«  uxual  poiitlon  along  the 
fore  arm  than  the  ulnor.^It  has,  howBTer,  been  found  lying  upon  ibe  fibrous  eipan- 
sion  from  the  lenilon  of  the  Uicepi,  and  DTcr  Ibo  fascia  of  tlio  tore  arm,  instead  oF 
beneslh  those  struulures.  This  yesscl  liss  been  also  obiervod  on  the  anrface  of  the 
lung  KUiiinator.  instead  of  on  the  latter  border  of  that  muEcle.  In  taming  round  Ibe 
wri'l.  it  bos  been  Kccn  psfsing  over  ibe  extensor  teadons  of  the  lliumb,  instead  uf 
within  tbem.  But  tbeso  several  peimliirLtiea  are  of  very  mrc  occurrence.  As  was 
prtviouBly  slated  (p.  397),  the  vasa  abcrrantia  occasionally  derived  from  the  bra- 
chial or  axillary  arteries  most  eonunonly  end  by  joining  the  radLiI,  or  one  of  its 
branchea. 

Brundw.t.—Tho  radial  reeurreni  U  sometimes  very  largo,  or  it  may  be  re- 
placed by  several  separate  branches.  When  the  radial  itself  arises  hi^b  up,  lbs 
recurrent  artery  usually  cumoe  from  the  residual  brsLjbial  tmak,  or  sometimes  from 
the  ulnar  artery,  or  more  mrcly  from  Iho  intcrosaooua.  When  giten  froin  the 
brachial  itiink,  the  radial  rocurroct  bus  been  found  croaaing  beneath  tbe  teniloD 
of  the  biu-cps. 

Tbe  tuiierficial  volar  branch  is  small  in  a  eonalderable  number  ofcasea,  and  is  lost 
in  the  short  oiiiBcles  of  the  Ibumb.  without  formtng  any  conneclian  with  the  palmar 
arch,  or  with  any  of  tbe  digital  arteries. 

In  some  inslances  in  which  it  is  enlsrged,  it  furaishes  one  or  two  digital  branches, 
and  along  with  this  the  anastomosis  with  the  snporficiai  srch  may  Le  aWnl.  Tbe 
superficial  volar  branch  oeeadonslly  arises  as  much  as  an  inch  and  a  half  higher  than 
naoaU 

Tho/r#f  dorsnl  interomeout  branch  (metacarpal),  which  descends  on  the  second 
i'Nf'i''jT"ti*  space  to  the  cleft  between  the  index  and  middle  fingers,  is  not  unfre- 
(juently  so  large  as  Ui  tumiab  tbe  collateral  digital  biunch  t«  each  of  those  fingers. 

The  carjKil  and  iiilfrimKOU*  (metacarpal)  bianebcs  of  tbe  radial  ore  eniiictirocs 
imnll,  their  place  licing  mpplied  by  tbe  iierforating  ufleeluf  the  anti-rior  intorosecous, 
apparently  by  an  enlargement  of  the  ordinary  unsstomawi  between  them. 
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Tho  deep  palmar  arcb,  tho  ountinuatioa  of  the  radiAl  artery,  oonuaeocei 
at  the  upjnT  eud  of  the  first  iiitierosseous  vpace  balween  the  heaiU  of  the 
abductor  iudicia,  turns  trausversely  kctobs  the  palm  towAnls  the  foniih 
metacarpal  bone,  and  iiiosculstiH  with  the  commuiiioatiiig  branch  of  Iba 
tiluar  artery.  The  convexity  of  the  arch  thus  formed  ia  diructvd  dummrdiL 
It  rests  on  the  interosBeoua  musclus  and  on  the  metacarptd  buDes  iioluodiAtcl}' 
beloiT  thoic  corpivl  eitremitius,  and  is  covered  hy  tho  flexor  bruvia  polUcu, 
tho  ilexor  tcudoua  of  Iho  fingers,  and  the  muscles  of  tho  little  finger.      It  is 

nearer  to   tho   carpus   than    the    superfidU 
Fig.  230,  arch,  and  differs  ftoiu  it  in  robuiiiiig  ici 

aiso  almost  undiioiiiished.  It  is  in  put 
accompanied  by  tho  deep  branch  of  the  ulnar 
nerve,  which  runs  tiQia  the  inner  end  of 
the  arch  oat  words, 

(u)  The  rtcumnl  bnnehea  (mal  retrornii 
— Hsilerl,  from  tlio  upgier  i^oncave  miIv,  aHead 
and  anaBtoDiosr  with  tLc  branches  from  the  ku- 
t«riar  csr(ial  srvh. 

(J)  The  m/prrior  prrffroling  branches,  thnf 
in  number,  paw  buukwardis  through  the  uppct 
sxtrcniiticA  of  the  loat  three  iulerosaeuuv  Bpu«s 
to  inoaculste  with  llie  dorsal  Lnlerosseoiu  ti~ 
terica. 

(e)  The  palmar  inleruaatoiu  arteries.  iudsII; 
three  in  number,  but  very  liable  to  varisUou,  Uc 
in  front  nf  Iha  inlcroBBcoua  epscea,  supply  Iht 
mueclea  there,  aod  auaatumosc  ut  the  cIcA^  vf 
Uio  fingers  nitb  the  digital  braochea  from  Urf 
aoperliclal  arcli. 

It  in  by  an  anUrgemeal  of  tbete  small  vcsfb 
that  the  ileep  palmar  arch  sanietimes  enppU« 
tbe  cnrTcuponiling  di^lul  arteries  in  the  al»rui« 
of  Ihoae  uiuallj  derived  from  ihc  fcopcrfidsl 
arch. 


Fig.  2S0.— DrssECTiiui  oy  TBI  Lem  Awm,  waa*- 
ivii  m  ■xi.iHoEn  MsniiH  Aannr  wmcn  u- 

fLAUKa  THB   BaHIIL    IND     UlMAH     AbTKKIM    IS 

TUE  Eiifpkii  or  Pilnah  Diqital  Aanstis  tu 
Uii.r  TUI  FiNcitits  ^from  TiedemaoD).     ) 

1,  lowLT  part  of  tbe  braohinl  iirt«y ;  J, 
rtdial  artery,  oat  eiriug  any  superficial  toUt 
brsnub ;  3,  rMarrent  radial  braaeh ;  (,  -!■... 
artery  i>asalng  superbcially  over  the  wriit  aal 
snpplyiug  ut  i',  digitui  artfrica  to  half  iha  haDd  ; 
fi,  the  enlarged  idhltau  arlor;  paning  in  (nut  g( 
tbe  anunlor  ligsment  of  the  carpus,  aoH  nf- 
plying  S',  digital  vi'ssela  to  tbe  out«r  half  vt  ib» 
Land, 


vuiionB  cowDiTroMa  or  thb  ARTBitrEs  op  thb  habu, 

Tbe  arleiies  of  [lie  band  froi[ucrilly  vary  rrpiia    Ibeir  UHUal   mode  of  disUibalixD 
\'i)  By  bir  the  brgor  nutnbor  of  dovialious  conaiit  of  •  deficiency  in  ^tber  Uic 
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ndiail  or  ulniir  system  of  aiicrJeB,  auc9>[apsiiied  by  &  correspondlag  Inoreuc  in  Lhe 
□Llier ;  and  it  luuy  bu  ub^LTVed  tliikt  the  dercuL  ia  didi-Ii  mirc  oommualy  on  the  jiut 
□r  the  aupcr&cbl,  and  llid  iui:i«ii9C  ou  tlio  |iurt  of  lbs  deep  net. 

ih)  lu  a  iterxiiid  aiid  siaallcr  cUus  of  r&rmtloiu  a  deG<.-iency  in  one  or  othor  of  the 
two  ByatcioH  u  «upplicd,  either  by  the  eulnrfemeiit  of  brandies  wLirh  dosconi]  in 
froDt  nf  tbe  limb,  as  tlio  aapcrficial  toIu  (from  the  nilia)),  or  the  medina  artery 
(from  the  aat«rior  iaUrOiaeoui^),  or  by  the  cnUrgooiGBt  of  a  metacarpal  bmach  (from 
lhe  radiul;  un  llic  back  of  the  hand. 

Ill  illuitratiiin  of  iheae  geocnd  romiulu,  tbe  follawing  modea  of  nrrangemeat  of 
lhe  veAMiU  luay  be  EucntiuDCi^  :— 

In  the  i^rvater  uucnbcr  of  cuob  the  enperBeial  paltnir  aroh  is  dimiaiBhed,  and 
gii-ea  ulT  fewer  digiul  brsnchej  Ihati  usual.  OeneniJIy  only  one  brauch  is  waaling, 
viz..  Iliat  whitb  uupiilica  the  adJiieDul  sides  of  the  fore  aod  middle  Gugens ;  bat  aamo- 
tiiQGi  (wo  or  three  braiichcj  arc  utBcnl,  or  even  all  four,  aa  when  llio  uluar  artery, 
after  giriug  branches  lo  the  short  mn^ulcH  of  tbe  little  huger,  end*  in  lhe  deep  pal- 
mar  aruh.  In  the  Imi-mentlanod  caie,  which  ii  tare,  tl  is  obHotu  that  the  eaperScial 
aivh  is  altogether  wunling. 

These  variuud  deheiencicn  in  the  iupcrPicuil  palmir  arch  and  il)t  branebea  are 
usually  cuinpensatfid  for  by  an  enlnrgtuioQl  of  the  deep  sru'h,  the  palmar  inler- 
OBscaus  branches  of  which,  being  increaned  in  size,  divide  at  lhe  clefta  of  the  GnirerB, 
knd  form  suck  mllatcrol  digital  branehea  lu  are  not  derived  frnax  the  usual  source. 
Hut  a  defocliTO  aupurGelal  arch  may,  an  before  mentioacd,  be  reinforced  fmni  olber 
Te4MlB,  r'VL,  from  the  vaperficial  valor,  from  an  enlarged  median  artery,  or  from  a 
large  metacarpal  bmnch. 

ll  ftometimed.  but  more  rarely,  hnppens,  that  the  radial  B^'jtcm  of  Teuels  is  defi- 
cient ;  ia  which  cuso  the  superficial  arch  (which  belongn  to  the  ulnar  system)  may 
supply  all  the  digital  arlerica  to  the  thumb  au<l  Gngeni,  or  ouo  of  Ihese  may  be  derived 
Irom  the  aupcrUeial  ToloTj  the  median,  or  the  radial  interoMeoui  artery. 


DESCENDING  AORTA.— THORACIC  AORTA. 

From  the  point  at  which  its  axvk  is  conrndurud  to  termiuutu — the  lower 
mar(>iii  of  the  third  iiors.il  vortebra,  the  aorta  ilesoeuiiB  along  the  fore  port 
of  tho  Bpiiiu  to  the  fourth  lumbar  vcrtulim,  whore  it  diviUmi  into  the  uomtnou 
iliao  arteries.  Tho  directlou  of  this  [tart  of  the  vessel  ia  nut  vertical,  for  as 
it  follovTB  the  bend  of  lhe  spiiio,  upon  which  it  rests,  it  b  naoe&sarily  eou- 
cava  fonvorda  iri  the  dorsal  region,  and  convex  furwarda  in  the  lumbar. 
Again,  aa  its  commonoianBut  ia  at  the  left  aide  of  tho  bodies  of  tlie  vertebra, 
luid  its  tt.-ruiiuatioa  also  iucltuud  a  little  to  the  loft,  whilst  about  the  last 
dorsal  vertobra  tho  vesael  ia  uuarly  upou  tho  modiaii  line,  there  is  prolucud 
anoUier  slight  curvo,  tho  convexity  of  which  is  to  the  right  side.  WitUla 
the  thorAX,  where  tbe  offeota  are  small,  the  uortu  diiuiuiahi's  only  slightly  in 
size  1  in  the  abdomeu  the  iliuunutiou  is  coDsiderublu,  ia  consequence  of  large 
branches  buinj^  rumiahod  to  tha  viscera  of  that  oavily. 

That  part  of  the  deaceudiu^  aorta  which  is  situated  la  the  thorax,  is  called 
the  Ihvriicic  aorta  ;  it  extends  from  the  lower  border  of  the  third  donud 
vertebra  on  the  left  side,  to  tho  opeuing  betnoen  tho  crura  of  the  diaphragm 
iu  front  of  tho  lost  dorsal  vortebnv.  It  lies  In  tho  back  part  of  tho  Inler- 
plouial  spjice  or  modi.istiuum,  being  placed  before  tho  spine  and  behind  the 
root  of  the  loft  lung  and  the  pericardium  ;  on  the  left  side  it  is  in  contact 
with  the  canesjjondiiig  pleura  and  lung,  and  close  on  the  right  aide  are  tho 
azyi^os  vein,  the  thoracic  duct,  ami  tho  o^ipbngus.  The  oaaophn^'iis,  how- 
ever, towards  the  lower  pari  of  tho  thorax  is  in  front  of  the  artory,  anil 
near  the  diaphragm  gets  somewhat  to  tlio  left  aide.  Tho  loft  or  sui^  oxygon 
vein  crosses  behind  the  thoracic  aurta. 

The  brtindic*  durived  from  tbo  tlioracic  aorla  axn  nmaorous,  but  small 
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TI1D7  &re  dUtribnted  to  tlie  walla  of  the  thrjmi,  aiid  to  tba  Tueent  con- 
tainod  within  it~the  latter  being  much  the  smaller  aud  least  immeroiu 
branohes. 

A.  The  branchf^  in  the  viteera  are  very  irregular  in  their  unmber  and 
place  of  origiiL      They  ore  as  follows  : — 

Tlie  pericardiac  tijuiidiei  are  aomo  very  Bintill  ukd  iiregular  Tcwela  which 
pa.sB  forwards  aud  ramify  on  tlie  pericardium. 

Thr  Bkuncuiai,  Abtkuibs  are  the  proper  ontritious  lu-teriea  of  the  mb- 
atanca  of  the  lung  :  they  accoDipiuiy  the  bronchial  tubes  in  their  rsiiii6caittciiu 
through  that  orgau,  and  they  also  supply  the  bronchial  ylands,  and  in  part 
the  OMophagua.  These  vcasola  vary  frequently  in  numbur,  and  in  their 
mode  of  origin.  The  bronehiol  artery  of  tlie  right  aide  ariaes  from  the  first 
aortio  intercostal  artery,  or  by  a  aonimon  trunk  with  the  left  brouchial 
artery  from  the  thoracic  aorta  ;  on  tiio  left  side  there  &re  generally  tvo 
broncliial  arteries,  botli  of  which  arise  from  tbo  thoradc  aorta,  oue  near  the 
conimencemeut  of  that  trunlf,  aud  the  other,  uamtd  infL-rior  bronchi*!, 
lower  down.  H^li  iirtory  is  usually  directed  to  the  bade  part  of  tlio 
corresponding  bronchus,  aloug  which  it  nius,  dividing  aud  eubdividing  with 
the  auccussive  bronchial  ramiSctttions  in  the  Bubatancu  of  the  lung. 

Ptculiariiia  of  lit  Irroncliial  arteriti, — The  place  of  origin  is  liable  la  niidi 
Tirialioo.  The  arlery  of  Iho  eight  side  ha*  been  fuund  lo  arise  ningiy  from  the  aofta. 
from  the  internal  nismmiiry,  or  from  the  infi-riar  th^ruicL  The  brDocbial  arlerie*  of 
the  two  sides  hare  been  seen  to»ri»chy  a  common  Irnnk  from  tliannlfoln nan.  ( Bullet. ) 
Two  oommon  trunks,  caoh  furuitihinK  a  branch  te  the  rlgbl  and  left  longs,  ban  Iwca 
observed  io  a  single  cnsc  to  ileaceni)  into  Ihe  thorax  afier  ari>-ing,  one  from  the  in- 
ternal mammary,  and  the  otlicr  from  the  BujierioT  iDlercoutal  artery.  (R.  Qnun, 
pi.  2d,  r.  5.)    iQstaai'cs  occur  of  two  distinct  bronchial  urttirics  for  each  lung. 

Thk  (EaopHAQEii.  Abteriks  ftre  Tariable  in  size  and  nnmber.  There  mb 
nauAlly  four  or  five,  wliich  arise  from  the  fore  part  or  right  side  of  the 
aorta,  and  run  obliquely  downwards  upon  the  cesophagus,  aupplyiag  iti 
coats, 

Their  lower  branches  anastomose  with  tha  ascending  oBseta  of  [be  corontrr  artrrr 
of  Iho  slomncb,  whila  their  upper  biuicluia  DOmmuuicale  with  those  of  the  inleiior 
tbjroid  artorj, 

Porfenor  medioitirin!  braiicbee  of  the  aorta,  amall  and  irregular,  BOpply 
the  glands  and  Iodbo  tissue  of  the  [KMterior  mediastinum. 

B.  The  braDcbea  furuieheil  by  the  aorta  to  the  walls  of  tlie  thor*2  •!• 
named  iuteroostal  from  their  diatribution. 

Tub  iKTEBiXMTAL  AKTEHIE3  arise  from  the  posterior  part  of  the  Siorte, 
ftnd  run  outwards  upon  the  bodies  of  the  vortebriie,  to  reach  the  intcroostal 
Bpacoa.  They  are  usually  ton  in  number — the  upper  intercostal  spacei,  anil 
occaxionally  also  tbu  second,  being  supplied  by  the  superior  int«reo*t  tl 
branch  of  the  subclavian  artery.  Uwing  to  the  poidtion  of  the  aorta  to  the 
left  side  of  the  apine,  the  right  aortic  luteroostals  cross  over  the  fteut  of 
the  rortebne,  funiisLing  small  branches  to  thuir  interior,  and  are  longer 
than  the  arteries  of  the  left  side.  The  vessels  of  both  sides  pnaa  outwaidi 
behind  the  pleura,  and  are  crossed  by  the  sympathetic  nerve  :  those  of  the 
right  aide  alao  pass  behind  the  (esophagus,  the  thoracic  duet,  and  the  azygw 
vein. 

In  each  intercostal  space  the  artery,  passing  out  ward  a  more  hori- 
eontiilly  than  the  ribs,  crosaes  the  space  obliquely,  so  aa  to  gnia  the 
luwer  border  of  the  upper  rib  near  its  angle.  It  lies  upon  the  deep 
surface  of  the  external  interooHtnl  muscle,  and  in  the  back  of  the  MtMa 
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IB  aeparatod  from  the  ploiira  bj  a  fiiaoia  ouly,  but  further  outwiirJs  it  lies 
botwoen  tho  twg  layoni  Qf  iotercoslol  muscles.     Eztemiing  forwaxda  in  con- 


Fig.    281.— View    or   Tnm  Fig.  SSI, 

TniAioto     AtD     Ufhh 

FlRT     OF     TBH     ABDOHi- 
BAL   AORIA,   iiO.       i 

For  tlie  geDcrnl  deHrfp< 
tion  oF  Lhia  fi^'urer  vk  p.  334. 
Tbe  fultowiDg  snuibcrs  iu- 
dicata  tbo  linncheB  o(  tba 
&OE1A ;  1,  placed  Iwlwflea 
the  arigioa  of  ihe  light  *nJ 
left  coruukr;  atterio;  S, 
iimomiii&le  ;  3,  lefl  carotid ; 
4i  ieft  AubclaviaQ ;  fi,  bnjJi- 
obiiil;  df  6.  fcflojiltAgeaJ ;  7, 
7,  iuteraotlal  nrteries  (lixth 
and  aeienth):  S,  inferior 
phn-uic;  9,  eceYiaa  nxit;  ID, 
bali^w  tho  Eup<rior  meaeu- 
teric  uiJ  Dp[uiiil«  the  origia 
of  the  renal  aitiiries ;  11, 
11,  two  of  the  lumbu 
arteries. 

tact  with  th«  rib  above, 
it  fioaliy  aniistomoaes 
with  one  of  the  anterior 
intercostal  broucheB  do 
rived  from  the  iutur- 
nal  mammary  artery, 
anil  witU  tLo  thnmcic 
branches  of  the  axiU&rf 
aii«ry. 

The  firat  of  the  aortio 
iutercoBtal  arteriea  hoa 
on  aniwtomoaiB  with  the 
BOporior  intorcostal  pro- 
ceeding from  the  aub- 
clavian  artery;  and  th^ 
last  throe  are  prolonged 
iuto  the  alidominol  muo- 
cleK,  where  they  com- 
municate with  the  epi- 
gastric artery  in  frout, 
with  the  phrenic  arteriea 
at  the  Bide,  and  with 
the  lumbar  branchua  oT 
the  abdominal  aorta 
lower  down. 

Each   intercostal    ar- 
tery is  aooompanied,  as 
it    ntOB    outwarda    Ije- 
tweeu  tbe  riba,  by  a  oorrenponding  vein,  and  by  one  of  the  dorsal  nervee  j 
the  vein  lujually  boiufj  uppermoat,  aad  the  artery  uuit  beluw  it. 
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Branchti. — Tlie  tuuned  brmnchea  of  tho  iiitereoetal  ftrtedea  are  iho 
following  ; — 

(a)  The  posterior  or  dorial  bnacb  of  ench  intercostal  arteT?  pinnm  bftdl- 
wards  to  the  inoer  sido  of  the  anterior  oostci-tnuiavene  ligameut,  along  with 
the  poBt«rior  branch  of  the  coirespoiidiiig  spinal  nerve;  and  having  fuxnulied 
au  oflkut  to  the  aputal  oaual,  reaoliea  tlie  muHclcH  of  the  bock,  oad  lUiide* 
loto  at)  inlcmal  and  an  axtemal  brauch.  The  inlerual  broncb  ia  directed 
towards  the  spinous  prooeBBOS,  on  or  through  thu  multiGJua  opiiue,  wiij 
niiuifies  in  tht'  muscles  and  the  skin.  Tke  eiti?ruul  branch  turuB  outwai'li 
under  the  luugiiiEiinua  doi-si,  and  is  dixtributed  between  tbnt  muscle  aii<l 
the  Bacro-lumbalia  j  eoiue  twigs  reach  the  auperficial  muscles  kiid  thu 
iotegunieuts. 

The  ipiiioi  branches  of  Uic  aortic  ialcrcoaUl  arUuiea  are  distributed  partly  to  Uc 
card  au  j  ita  mcmlinineA.  aod  [arLl.v  la  iho  boucs,  in  the  ume  maimer  a*  the  ^liul 
branclicB  uf  the  Inmbu  lularics,  lo  tbe  ileacriptioD  of  which  the  reader  is  rcfcrTcd. 

(b)  The  toUattfol  inttrantal  brnuoh,  long  aud  slender,  arises  near  th* 
place  whore  the  maiu  tniuk  cornea  in  contact  with  the  upper  lib  of  <^ 
spuce,  and  incliDing  downwards  approaches  the  border  of  the  lower  nb, 
Bupplyiuj;  the  bone  and  the  iutcrco^t^  muscles,  aud  anostomueiiig  in  boA 
with  an  auterier  intercostal  bruuch  of  the  intcmsJ  mnminaty  artorjr.  Tb«n 
are  thus  in  each  iutercostal  spooo  two  terminal  branches  of  the  ioteroottal 
arteries  commimicatiug  with  the  brauches  of  the  i&toriial  mamillary. 


ABDOMINAL  AORTA. 

The  aorta,  after  having  passed  tbo  diaphragm,  is  thus  nKmeil,  It  cod- 
tneiioes  on  the  front  of  tha  liiat  dorsal  vertebia,  and  tertuiuates  below  bj 
dividing  into  twotruukt^,  uaiiiud  the  oouuuou  iUac  arteries.  Tho  tdturcnluii 
UBuiilly  takes  place  ubnut  half  way  down  the  body  of  the  fourth  lunibst 
vei'tiibra,  a  little  to  the  left  of  the  middle  line  ;  a  point  nhicJi  ia  aetAj 
on  a  level  with  a  line  drawn  from  the  one  crista  ilii  to  thi>  otlMT,  and 
opposite  the  left  aide  of  thu  umbilicus. 

llie  anterior  surface  of  the  abdominal  aorta  is  sticoeBuvely  in  appoaitMi 
with  the  paucreas  and  the  spluuic  vein,  the  left  renal  rein,  the  third  pattiMi 
of  the  duoilenucn,  aud  the  peritoneum.  The  Teua  cava  lieu  uloi^f  tti  n^l 
side,  the  right  crua  of  the  diaphragm  being  iaterpo«cd  at  the  upper  pArt  «( 
the  abdomen  ;  close  to  the  same  sido  are  the  thoracic  duct  aud  the  U7g<* 
vein,  which  are  placed  between  the  aorta  and  the  right  crua  of  the  dii- 
phragm.  TIio  aurta  is  also  coveied  in  front  by  meshes  of  iiema  deriT«d 
from  the  sympathetic,  aud  numerous  lymphatic  ressela  aud  glands. 

Fig.  SS3. — Tuw  «r  tas   Abdok:kil   Aorti   and  its   Psisoipal   BkiBosB    (b« 

TioduDianD).     1 

a,  FRBiCnrm  portico  of  the  (Wrunm  ;  h,  vena  cava  infcrinr  paniog  throogb  Um  tafa 
of  the  (lA]ihrui:iii ;  c,  the  oauirilingui  pamini^  i.liriiuph  tbe  aaKular  )>ortioD  ;  it,  toullo^ 
|jsrt  of  Ihfl  right,  e,  of  tbe  lefi  emu  ;  f,  f,  tLu  Tit;hl  and  USK  kidne;t>  oitb  their  n 
renal  budiei ;  g,  g',  liie  ureters;  A,  tiie  ujiptr  luirt  uf  tho  anuary  bUddor;  »,  i,  tha  ] 
sDd  left  Tua  derircntia  passing  u|>  Crum  tlii;  blsditcr  V>  tbu  inUTDal  iDgninal  ajivtil.^. 
k.  Ilia  reatum,  l]ivid(^l  aud  lit-il  aenr  lis  ujipcp  psrt ;  1,  I,  tbe  abduiuiii,i]  iuit\A  ■  1'  lb 
middle  sncml  HrU'ry  ;  S,  'I',  tbc  rii^lil,  3,  3',  the  loft  iufvrior  {ihrsDie  arLcrit:*,  rv|iru«t>J 
lui  nrlsiiiE  by  »  I'lici't  cunimDu  atem  rrooi  Ibe  froDt  of  tba  aorta  iniDi«liBtel;  briua  lU 
Hi«Ftiii|:  »f  lbs  crura  uf  IbF  disf brajjiu  ;  A.  the  trunk  uf  tbe  csllse  aiie  ;  5,  t|,,,  (ui^n« 
jutaenlctio  ailcrj  ;  tl,  6,  tbs  reoal  arteries ;  6',  U',  tbe  lai'Tanual  artciiea  ariuog  yu^ 
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cm  Iho  aorta  uiil  partly  from  the  inferior  pKronie  ;  7.  plA>^  on  tlip  front  of  Ihs  aorta 
'  belnw  tbe  origin  uf  the  ip^rmatio  arteries  ;  T,  7',  plni^  on  the  leoiiu  luusclea.  point  to 
the  riKlit  and  \et\  vperiDAtia  arteripa  om  they  clt-ao^nd  to  the  intamAl  m^iiinAl  ay^rtnreH  ; 
8.  inferior  iBewnlerif  urtery  ;  9,  tumlinr  srteties,  o(  whioli  IhL'  lo»re«t  is  here  raprcsenttcl 
M  proceeding  from  the  raiddlD  ucrnl  artery;  10,  common  iliac  arl#rifa  ;  11,  iietveen 
the  eit^mni  and  internal  iliaa  arleriei ;  12,  left  epifj&strio  uter;  ;  13,  ciruumflix  lliiui ; 
If,  ImwLeB  of  the  ilia-lumbar. 
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to  lh>  —gto  rf  ih.  iK^lff^     bi*_ 

uajr,  Mrf  i>  (Ml  PMn  *M  ur  M  mA  _ 

<MMrtn,a»4  b*  doM  to  *■  kA  ■!•  af  «ka 
»mi  than  lh»  piM—i^  ttw  two  nrnkm^  ^a^ 
MMMtMfcafal*.     TUi  «to7  dnMM  Mi*  dH» 
m^rf  Brtcry  of  iIm  rtn^iMk,  Um  hcfMlic  m4  Ai 
■iBHilUiMiMMl/  froM  tin  owl  of  ike  artccy  Bm  n< 


Pw«ru«unM.~Tfea  enfiae  anit  i* 
IIHhiilM  It  M7  be  iMea  tkM  aML  ia  ^UA 
•ff  H^lhw;  M  K  nk;  be  cmM;  aMlia^  Ike 
•n«rt«  MUm  Mpanulr  bwa  Uw  mtU.  I>  nae  omm  tk>  <aBa*  ■nw?  flM  rf 
fill;  l««bmMlMi  •!  tu  «*Mm  <(W  MMwya^  Ac  i|1w-n.  tk*  k^wtota^ 
H|i)>IM  fraoi  MMhn  narrc.  Kmly,  it  gt^  b<*c  Mm  One  hoa^a  ta  iW 
VMH%  Cba  addidoul  *««!  bdoi;  a  aeeead  eonautj,  ar  a  fa  Ml  e— Iw  Iwiliwi 
Mtarf,  Om  «r  fcMfc  pbiab!  ancna  ua  iMMlba  Waived  fcm  thi*  naal  Cmm 
har*  baM  aa*  >ltb  la  vbkb  •  eMMcUoB  cxUad  tewae*  titt  tmUa^  •■»  Ml  tbi 
Mptrior  a)a*Mtaik  •ftary  dme  la  ikeir  otigia. 
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Fi(.  SHS.  — Tna  Aamtw  Of  THt  Stobxcs,  LrtB,  u»  OKKwvca 
(rram  nadcnaoB).     1 
n*  ll**r  ia  taraol  Bp  aa  u  tn  abow  ila  bvmr  ntf&iec  with  Iba  liwiaieii 
«U,  anil   tha  laMcIa  an]  ducta  aitriiDg  It     a,  the  lubt  lata  of  ifcc  Rcer  :  ft.  Iba  M 

l"W :  ",  lb*  (itir  I'lvlilrr ;  r'.  U<«  biliarr  dt  btpaliE  dscM  ;  <*,  lb«  dcxtM  roabaaii 
«l>iiM«chiu  I  (i,  Ilia  rmnl  at  ll>e  aiitem-pqatcriar  faaata  aad  the  roasd  lifawii  al  :  ^  !■■ 
wrdiM  oHIai  oT  Uia  >ti>ii>apb  ;  /,  "n  Ibe  i;nat  e«r*Ma>*  tt  Ike  i^ninaiib  dmt  Ua  «f4M 
••hI,  prfnia  til  til*  ifitncu  :  g,  tha  io  Ionia  :  A,  tlie  doodman ;  i,  Iba  (MM  onealvm : 
auina  uf  tlia  ■iiiull  tnUatlnra  In  tiie  Inver  part  of  the  aUniiai :  I,  apoa  Ike  trask 

'"^'ninlnal  iii>fl«,  Ulnv  Ilia   rnil  al  the  inferior  (ihrCDie  artrrisa,   a^d  Rl»*a  tka      

l|  t,  I'lawl  (D)  tl>a  nisftlDg  of  tha  cram  of  lh«  diapbnpn.  Ihe  caronar^r  vterj  >tf  d» 
IHAi  ;  7.  Llia  aaina  artrr)!  froovKling  niund  tbc  rmill  mnatute  of  lh«  atooiark  aal 
1*1  l^  &nuiiiiiiutli  Willi  i|j«  ■uperior  pyloric  ;  3,  ibe  main  hai>alK  aitcrj,  martin wJ 
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kl  3'  u  proper  hrpatic  artery  to  tbe  liver ;  4,  Bn[*rior  pylorio  irteiy  ;  *',  nnnllier  pjIt>rio 
biADCh;  5,  pLitt^eil  on  tbe  iDaia  trunk  uf  Iho  vena  |n)ii#  At  tho  plACO  wliero  the  JtepalLd 
artcrj  and  rlaotus  ooininania  Dholsilochiu  We  in  ffunt  of  it;  fi',  bnncheB  uf  the  rpn» 
parlae  in  the  tratinveno  fiuuro ;  6,  gutrO'd  UMleiiaJ  sn^rj  ;  6',  its  eonliauatian  u  the 
Tight  gMtro-apiploie ;  T,  on  the  ]«[\  erm  of  tlio  JiapbragiD,  the  splorjic  Utcr;  i  8,  ila 
left  gnslro-epiploio  bniDeb  proceeding  rounrl  the  grtU  curinture  of  tbo  ■tniaiuh  to  iy>m- 
mDnicjito  vith  ibe  right  giutru-epipluo  utery  ;  both  of  tlieu  lesMls  m  K«ii  girisg  laog 
epiploio  u  >ell  lu  gutrio  Lruachea. 

Pi?.  283. 


1.  The  COBOKiiii  Abtebv  ot  tiiB  Stiimacu,  the  nmnlleat  of  the  throe 
tisceral  bnuiches  derived  fri:im  the  (xkIiho  utur;,  inclioiDg  upwnrds  nnd  ta 
the  left  tide,  rcoclica  the  cnrdiac  orifice  of  the  Btomncli,  nud  then  proi^oeding 
along  the  hmnller  curvature  of  the  etoraach,  from  left  to  right,  bitos  bnuichoa 
to  both  «ii]cs  of  tLnt  viscua  and  iuosoulatos  with  the  pylorio  braucb  of  the 
hepatic  artery. 

Where  it  first  reaches  the  atonmeh,  thia  nrtoty  aanda  npwnrU  OMphiti/eal  brfinckeK, 
which  anaBt^moBC  with  the  aortic  (uopliagoal  arteries.    Tho  branches  lo  tha  Bluiuiieh 
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desceinline  on  llie  fore  and  hin'k  prirt  of  the  orgnn,  ututonipM  with  bniTi«h«a  tiva 
Ihe  nrlfrisl  nreh  en  Ihe  irrwiL  curralurB. 

The  coronnry  artprj  of  the  stomaph  is  TOmcLimes  gWen  off  djrcctlt  trom  IW  Mrt»  • 
■nil  ii  oocsnlonnlly  replaced  bj  lira  Bepirnte  veuclB.  [l  tomclimes  furnUliei  tn 
sdiUtianal  hepaUc  uicry. 

2.   The  Hkpitic  Artery  is  in  the  ftdnlt  intenuediate  in  sUe  betirpen  the 

coronary  and  splenic  nrteries,  but,  ill  the  foetua,  it  ia  Ui©  largest  of  the  three. 
Tlio  m.iin  part  of  this  vessel  inoHiieB  npwarJa  and  to  the  fight  siiie,  be- 
tween the  layers  of  the  small  omentum,  and  in  front  of  the  fommen  of 
Winalow,  townrda  the  tmnavcnie  fissure  of  the  liver ;  and  in  this  ooonv  it 
Ui>B  upon  the  vena  portie  and  to  the  left  of  the  bile  duot. 

Near  Ihe  transverse  Saaure  of  the  liter,  the  hepatic  nriery  diviilfs  into 
riabt  and  left  brBnchee,  which  anpplj  the  corresponding  Inbee  of  tlint  orgis. 
The  left,  the  amaller  divFaion,  lying  in  front  of  the  vena  portw,  iliverf^  «t 
an  nciite  angle  frotn  the  other  hranch,  and  tuma  ontwanls  to  reach  the  I*(l 
extremity  of  the  tnuisverse  finsiire  of  the  liver,  whore  it  enters  thnt  organ. 

The  lighl  hrpitlk  artery  inclines  ontwardH  to  the  right  extremity  of  the 
transverae  fiaaiire,  and  divides  into  two  or  three  hmnchen  before  ent^rin); 
the  liver.  Tlio  ramiiicntjona  of  the  hepatic  artery  ia  the  liver  »ceotQ|iciii/ 
the  divisions  of  the  vonai  portre  and  hepatic  ilncts. 

Bramohbs. — The  named  brnnchoa  of  the  hepalic  artery  are  ne  follow  : — 

(a)  Tbe  jiy'iJiNc  arheiy,  coming  in  contact  wilh  the  stomach  at  the  upper 
border  of  the  pylorim,  extends  from  right  to  left  along  the  amaller  enn  slure 
and  inoBcnlntes  ^ith  tbe  coronary  artery.  It  la  eonetimes  a  bmuch  of  the 
gaatro-duoilennl. 

(h)  The  gnstro-dtiiHltnal  artery,  of  eonaiderable  aiEO,  separating  from  Ihe 
hepntic  artery  before  that  vessel  aacenda  in  the  amaJl  omentum,  descends 
behind  the  duodenum,  near  the  pylonia,  and  reaches  the  lower  bonier  of 
the  atomach  ;  there  it  givea  off  the  paocreatico-duodenul  bmnch,  and  its 
remaining  yuirt,  which  receives  the  name  of  right  gaatro- epiploic,  runs  fioni 
right  to  left  along  the  great  cnrvntiire  of  the  stoniach,  between  the  layers  of 
the  great  omentum,  and  finally  inosculates  with  the  left  gastro-epiploic 
derived  from  the  splenia  artery. 

The  ita«tro-fi"pluit  aricry  RitCB  lirani'hea  npwnrila  to  both  snrfaecs  of  the  atoBMcib. 
and  long  Blender  resaelii  downwBTdE  to  the  omentum. 

The  jiajiereatiro-iitioilfntil  branch  dencGnds  along  (be  inner  mnrftia  of  the  dtiodmnm, 
belwcen  it  and  the  pancreas,  and,  nflcr  rBrnUhing  several  hnnchet  l«  both  Ihef 
orguDH,  anaHtomoseB  vitb  a  Binall  oQ^ct  of  the  superior  meicnleric  artery. 

(e)  The  cyiik  artery,  given  off  by  the  right  hepatic  when  erouiing  behind 
the  cyatic  duct,  tuma  upwards  and  forwnrda  upon  the  neck  of  the  galb 
bhidiler,  and  divides  into  two  smaller  branches,  of  which  one  tamilie« 
between  the  ooata  ou  thu  depending  aurfaee,  the  other  between  the  lladder 
nnd  the  liver. 

pKcOLTxaiTTES. — Tho  hepatic  nriery  SDmetlmeB  triaea  from  tbe  mperior  mtAeiiteric 
arterj',  or  from  Iho  nortu  ilsclf.  AeccBBorj'  hepatic  nrtetica  are  often  mat  wiih.  uauallj 
coming  Trom  the  coronary  artery  of  Ihe  elomaili.  Ihe  hepatic  artery  bw  been  fuuuJ 
to  famish  a  phrenic  brancb. 

3,  TiTB  SptENio  Artery,  in  Ihe  adult  the  largest  branch  of  the  ocllao 
artery,  BMpplies  the  spleen,  and  in  part  the  stomach  nnd  psncrenii.  It  i« 
directed  horizontally  towarda  thu  left  aide.  Waving  and  often  tortumis  in 
iti  course,  it  panaeB,  together  with  the  aplenio  vein  which  is  below  it^  Iwliitiil 
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the  npper  bonier  of  the  panoroBB,  find  divides  new  the  ipleen   iuto  eeTeral 

bninches.  Thu  largeat  of  thcso  enter  tha  finaure  in  lliit  organ,  and  nre  tllB- 
Iributeil  tu  ita  BubsUnoc  ;  three  or  four  are  ruflectcd  towards  Ihu  bulgiug 
end  of  the  etoinaoh,  upon  which  tliey  ramiff. 

V.g.  381. 


k 


Fig.  381. —Tub  ABiittu  or  ihe  RToiiAau,  Cuddkikih,  Padobku,  txo  Sflein 
(frolD  TicdcmliDIi).      J 

The  itomteh  and  liter  are  tnmcd  upvinis  go  m  to  Bbnv  their  lower  rarrace.  The 
JeJuDUTD  la  divided  at  I  La  com  men  cement,  a^  lover  aurfaee  tif  thu  right  lohe  oflhe  Uttr; 
b,  Ivft  IoIia;  e,  cardiac  cirilice  of  the  Htoitmch  ;  rf,  py]'iruB ;  e.  hmt  part,  /,  wcodiI  or 
dEDceadiiTg  piLrt,  and  g,  third  or  lower  part  of  the  ducxleniiDj  ;  h,  eomineneoment  of  the 
jejoiiuiE]  oiDcixii^g  fri^m  bi-hiad  thfl  superior  meEeutcric  Prtor;  ;  i^  thu  h«jkd,  nrid  i~,  t1»« 
bddy  of  the  panorcju  ;  /,  the  aiilcea;  1*  1|  right  and  left  inferior  phren[o  art«ritA  puvin^ 
Trom  the  Burta  upon  the  crura  of  the  diupbrngm  ;  3.  placed  oa  the  aorta  eloM  Ui  Iha 
cieliao  oiia  ;  3,  3'.  the  coron»rj  nrtcrj ;  4.  common  hepatic  ;  i',  proper  he(inlic  nrftry  ; 
i".  cjstie  branch  ;  5.  gastro-dooilcnul  giving  the  inferior  pjlorio  ;  6,  or  the  grrat  curvu- 
tar«  of  the  stoitin^h,  the  right  Roalrn-DpiplLiio ;  9,  psncrestico -duodenal  ;  7.  common 
splenic  ;  7',  proper  ijilcDia  ;  7",  one  of  Ihe  losa  l<reciii  to  the  ilAniaeh  ;  S,  B.  left  [^nalru- 
epiploic  arhrrj  uniting  with  the  riRbt  on  the  preat  curvature  of  the  ttojnach  ;  0,  trunk  of 
the  superior  meaenteric  artery,  ^ving  a  small  branch  to  join  ibe  |iancrFatico.iluodehali 
10,  iafeiior  meaenteric 

BftAMCKES. — (a)  Panerralit  broaches,  variable  in  ai»o  and  number,  are 
given  off  wliiht  tbo  artery  is  pasaiug  along  the  pimcnms,  the  iiiiddlo  and 
left  part  of  which  they  supply  with  vessels.  One  of  larger  liee  ni^t  unfte- 
(juently  runs  from  loft  to  right  in  the  direction  of  the  panorcatio  duct,  wjd 
is  called  paju^eatien  ma(tnft, 

(b)  The  ii'tenic  braochua  arc  the  proper  terminal  branohes  of  the  artery  ; 
they  are  five  or  eix,  or  even  morn,  iu  number,  and  vary  in  length  and  »ite  ; 
they  enter  the  epieeu  by  the  hilus  or  fissure  in  its  concKTe  surface,  oud 
nmify  within  that  organ. 

{c)  The  iJiort  gastric  branches  (viua  brevia)  rary  from  five  to  Hven  in  num- 
ber ;  they  are  directed  from  left  to  right,  some  isBiiing  from  the  tmnk  of  the 
splunic  artery,  others  from  its  tcmiiiial  lirani'hes  :  they  reach  Ih"  left  ei- 
tremity  of  the  stomnch,  whore  thuj'  iIimiIl-  .tnl  Eipread  out  between  th«  Wkta, 
COQimuuicating  with  the  coronary  and  IlH  ^^^islru 
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(d)  Hie  left  gattro-^ploic  aitery  mm  from  laft  to  rigbt  mloog  tlw  grmt 
enrTatnre  of  the  atomach,  aupplyiug  bnuiclie*  lo  both  Bni&oaa  of  tlM 
Blom&ch  anil  to  the  omentum  on  the  left  Hde,  and  JnoitonlatM  with  the 
right  gwtro-epiploio  btsach  from  the  hepktio  artny- 

IL    SUFBRJOK    ItESBNTKRIC    ASIKBT. 

The  superior  meronteric,  aa  artery  of  Urge  lice,  nippliea  the  whole  of  tha 
amall  intebtioe  bejrond  the  duodenum,  and  half  of  tha  groat  inteatiiia.  It 
uiaun  from  the  fora  put  of  the  aorta,  a  little  beloir  the  otaliaa  art«rj.  F«r 
a  abort  spaoe  thia  arterf  ia  oovered  hj  the  pancraaa ;  on  emerging  tttm 
below  that  glaud  it  deaoeada  in  ftont  of  the  duodenum  near  the  end,  and  ii 
thenoo  coutinued  between  the  layen  of  the  nxeMntery.  The  aplenic  nia 
croaaea  over  its  root  In  the  meeeutery  the  arteiy  at  fint  pMsea  downwanU 
and  to  tha  luft  aide,  but  afterirarda  turna  towarda  the  right  Oiae  foaaa, 
opposite  to  which  it  iuosculatea  with  ita  own  iteo-oolia  branoh. 

BsANCHKB. — (a)  The  inferior  panereatieo-daodtnal,  proa  off  ondor  cone 
of  the  paucreaa,  runa  along  the  concava  border  of  the  duodenum,  and  jtuoa 
with  the  pancreatitxHlnodeual  arteiy. 

(A)  The  rami  iHleitini  t«nuu,  or  iutaitinal  branohea,  aappljing  tbo  jejunnm 
and  ileum,  apiing  from  the  convex  or  left  aide  of  the  ininl  Thaj  an 
utoally  twelve  or  more  in  number,  and  are  all  incloded  between  the  layaia 
of  the  mesentery,  lliej  run  parallel  to  one  another  for  aome  diatanoe, 
and  thou  divide  into  two  branches,  each  of  which  forma  an  anih  with  the 
neighbouring  brauch.  From  tha  first  aet  of  arobee  other  branohea  iiMie, 
which  divide  and  communicate  in  tha  same  way,  until  finally,  aft«r  formii^ 
four  or  five  anoh  tieia  of  arches,  each  smaller  than  the  other,  the  utIiiBata 
diviuona  of  the  vessels  proceed  directly  to  the  inteatine,  apreadiug  npOD 
both  sides,  and  ramifying  in  its  coats. 

(e)  The  culic  branches  arise  &um  the  right  or  concave  side  of  the  atteiy, 
and  are  tliree  in  number. 

1.  The  iku-oilic  artery,  the  first  in  order  from  below  upwards,  incline* 
downwards  and  to  the  right  side,  towarila  the  ileo-coUc  valve,  near  which  it 
divides  into  two  branches  :  one  of  these  desceuds  to  inosculate  with  the 
termination  of  the  mesenteric  artery  itself,  and  to  form  an  arch,  from  the 
oeuvuxity  of  which  brauclius  proceed  to  supply  the  junction  of  tfao  amall 
with  the  largo  intestine,  and  the  coioum  and  its  appendix  ;  the  other  diiv 
aion  ascends  and  iuosoulates  with  the  next  mentioued  biauch.  The  ilm- 
colic  artery  ia  not  always  distinct  from  the  termination  of  the  aapeiioi 
mesenteric. 

2.  The  right  colk  artery  pas-ses  transversely  towards  the  rigbt  aide, 
beneath  tha  perituueum,  to  the  middle  of  tha  ascending  colon,  opposite  to 
which  it  divijua  into  two  braiiches,  of  which  one  deacenda  to  oommunicabi 
with  tha  ileo-cohc  artery,  whilst  the  other  ascends  to  join  in  an  arch  with 
the  middle  colic.  Thia  artery  aud  the  ileo-colic  often  ariae  by  k  oommos 
trunk. 

3.  The  midiilt  colie  artery  passes  upwards  between  the  layan  of  the 
meso-colon  towards  the  transverse  colon,  aud  divides  in  a  manner  exactly 
similar  to  that  of  the  vessels  just  noticed.  One  of  ita  branchee  inolinM  te 
the  right,  where  it  inosculates  with  the  preceding  vsaael ;  the  other  deaoend* 
to  the  left  side,  and  maintains  a  similar  communioatiou  with  the  laft  aolis 
branch,  derived  fr<>m  the  iufcrior  mesenteric  artery.  From  the  vdwa  tt 
inosculation  thus  formed,  small  brouches  puss  to  the  colon  for  Uie  aupplj  rf 
its  coata. 


Fig.   S9B.— Tui  SirpiEioK   Muinthmco  Abtkst,    aud   its   BojlHOEIb 

The  traDATCivfl  Airch  of  tbe  oilon  ia  turned  upvordB  ;  the  trtQBTcrw  mao-oolDD  la 
dIsMfited  so  u  lo  eipiiau  iLe  <lu<}dsDuiu  sud  putorena  at  itt  ra"t;  tbe  small  intcBtiim  are 
tbrown  tOHsrda  tbe  lefl  aide ;  a,  the  ddceodlng  part  of  tlie  duudeaum  ;  b,  thn  lower 
|utrt  bcfora  il  jnises  behind  tbe  auiiDnor  meMuteiic  ielery  ind  root  at  the  meiealtirf  ;  e, 
tbe  Gompjoiicemi^at  of  the  ji^imam  to  the  leti  oi  the  root  of  the  ine«aaterj  ;  if^  c',  ths 
j^juimm  and  il^nm  ;  d,  the  termiiutioa  of  the  ileum  io  the  caput  otcani  eoli ;  e,  thu 
QDoum  ^  /,  the  v^roiifurm  prortaa ;  g,  tho  uct'odioB  colon ;  h,  tho  trunfivotae  Hri^h  ;  r,  tho 
JesceDdlDg  eolon  ;  Jf^  the  paocreiu  ;  I,  the  iruak  of  the  naperior  meitentcrLC  krterj  ;  I', 
Ihe  l<riDio>tioB  of  that  Teaael  wbere  it  loops  ruuad  into  ■  branch  of  the  ileo-oillc  u'terjr  \ 
S,  S,  %  3,  tbe  iateatioU  bnncbaa ;  2',  -l',  2',  icvenkl  of  their  loope  id  tbe  mesentery ;  S, 
hikaII  [MDcrwitico-duovleDal  tinuich  pucing  to  D',  to  unite  with  tbe  Iimuch  froui  ttai;  pi«lro- 
diii'di'Dikl  i  4,  the  luiJJIe  colic  branch  ;  B,  it*  left  oilie  brandi  juusing  M  G'  to  unite  wilb 
I'le  lirsncb  of  tbi  left  colic  oF  t1i«  Inferior  mesenteric ;  fl,  right  brnncb  ;  7,  right  colic  and 
ilM<oa1ie  nrlcriM  in  one  trunk  :  8.  rivht  eolio.  nniting  b;  a  loop  with  the  middle  odUo  ; 
V,  (be  ilM-ooIi^  uuitjug  vil  meacnltric  ailay. 
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in};  colou  have  &  Inyer  of  peritonaam  only  on  their  Anterior  kspeel :  the 
others  lie  belweoii  two  strata. 

The  saperbr  mesenUrio  srtery  ia  ocouinnitlly  oannedetl  at  tU  origin  wilh  Uw 
cccliiu:  uliOry.    Not  uofrcqucatly  it  lumUbCB  ihc  hepatic  utery. 


HI.    INFEBlon   MKSBNTEBIC  AETEGT. 

This  artery,  much  siniillar  than  the  snperioi  meseaterie,  Mipplies  the  lower 
half  of  the  colon,  ami  tbi;  gruatiir  ]>art  of  the  rectum.  It  ari>«B  from  tb< 
korta,  between  an  iuch  anil  two  iuchea  above  the  biCurcittion  of  th*t  tnuilt 

The  iuferior  meBetiteric  artury  inclines  to  the  left  sicte  in  the  direotioD  of 
the  loft  iliiLc  fossa,  from  wliich  point  it  desceuilB  between  the  Iay«ni  of  tlu 
mono  rectum  into  the  2>olviB,  and  under  the  name  of  "  Bupcrior  hmnorr- 
hoiilal"  artery,  runs  down  behind  the  rectum.  It  lies  at  find  cloao  to  the 
aorta,  on  its  left  side,  and  theu  crosses  over  the  left  common  iliau  ortarj. 

BHANCHBa. — (a),  The  1^1  cuIk  artery  is  directed  to  the  left  tiiUe  behind 
the  poritODouin,  slid  across  the  left  kiduey  to  Teadi  the  dcBoendiDg  colon- 
It  divides  into  two  branches,  aud  forms  a  seriea  of  arches  iu  th«  saoie  iray 
aa  tjie  coUo  vessels  of  the  opposite  »ide.  Oue  of  these  two  btmaches  puata 
upwanln  along  the  colou,  and  ino^iilatea  with  thu  doscendin^  branoh  of 
the  middle  colic  ;  whilst  the  other  descends  toirords  the  sigmoid  fleiurc, 
and  auaatomosea  with  the  sigmoid  artery. 

(6)  The  lismaid  artery  runs  obliquely  downwards  to  the  sigmoid  flexnra 
of  the  colon,  whutio  it  divides  into  hrauchos  ;  aome  of  which  incline  tip' 
wards  and  form  arches  with  the  preceding  vessel,  while  others  turn  down- 
wards to  the  rcctuiu  and  aunstuuioae  with  the  following  brauoh.  Instead  of 
a  single  sigmoid  artery,  two  or  three  brauches  are  sometime?  preaonl. 

(n)  The  supcriiiT  hiTmorrlitiidiil  artery,  the  continuation  of  tl>e  inferior 
mesenteric,  poHecs  into  the  pelvis  bebiud  the  rectum,  at  Snt  iu  the  m^o- 
rectum,  and  thou  divides  into  two  brunches  which  extend  one  on  each  side 
of  the  iut«stine  towards  tliu  lower  end.  About  five  inches  from  tlie  anus 
thcBu  subdivide  into  brnnchen,  about  a  line  in  dianioter,  which  pierce  tli« 
muscular  coat  two  inclies  lower  down.  In  the  intestine,  tirnae  arteriea,  about 
peveu  in  number,  and  placed  at  regular  distances  from  each  otlior,  devoid 
between  thu  uincous  and  muscular  coats  to  the  end  of  tho  gut,  when  they 
communicate  in  loops  opposite  the  internal  Bphincti^r,  and  end  below  by 
anastomosing  with  tliu  middle  and  bferior  hiemorrhotdal  arteries. 

Anastomoses  on  the  iNTXaTiNAL  ttde. — The  arteries  distributed  to  the 
alimentary  cauul  communicate  freely  with  each  other  over  tbo  whole  length 
of  that  tuhi*.  The  arteries  of  thu  great  intestine  derived  from  the  two 
mesenteric  arteries,  form  a  range  of  vascular  arches  along  the  colon  anil 
rectum,  at  the  lower  eud  of  which  they  anastomose  with  the  middle  and 
inferior  hiumorrhoidal  arteries,  given  from  the  internal  iliac  and  pudie 
orteKes.  The  hranchos  ft^)m  the  left  side  of  the  superior  mawnterio  form 
another  series  of  arches  along  the  email  intestine,  which  is  connected  with 
the  former  by  the  ileo-oolic  artery.  Further,  a  brooch  of  the  superior 
moBcnteric  joins  upon  the  duodenum  with  the  paucreatioo-duodonul  itnen. 
The  latter,  at  its  comnii^n cement,  is  in  a  manner  continuous  with  the  pyloTti! 
artery  ;  aud  so  likewise,  tbrongh  the  coronary  artery  of  the  stomaob  and  lis 
aMceudiug  brancht's,  a  sinular  connection  ia  formed  with  the  maopbaMal 
arteries,  even  up  to  the  pharynx. 
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Pig.  2Sfl. — Tub  iBrtwoB  Mbiehtkiiio  Anxunr  witn  in  piarniBcrioM  iMo  oaitMcnei- 
tiuHS  tfrum  TirdemunD).     ^ 

Tbe  imftll  iateatinea  vitb  the  auperiijr  ni«9rnteric  srtvrj  are  tnrni^  tawnrcU  the  rifiht 
■idc^  thB  ponaieu  U  expeeed,  imi)  llii!Uri;e  inteatioe  isBtrcluhed  out :  a,  b,  the  duoilvoum  ; 
C  the  coTnnicn cement  of  tbe  jejunum  ;  d,  Ihe  Bnijxtl  in1«4tine  ;  e,  t)ia  BBceuding  uolau  ;  ft 
th?  tnLndTvrae  eolon  ;  *7,  tfaa  cleNT^ndin^  action  ;  h,  the  si^miid  fleinni ;  i,  tbs  conunence- 
ircnl  of  the  reclnm  ;  fc  the  pancreM  ;  1,  ptawl  on  Uie  trunk  of  the  nhiinminal  ai)rto  at 
the  nrigin  uf  the  renal  arteriea  ;  1',  nn  Ihe  same  at  the  origin  of  the  inferior  mtsonlerii; ; 
1",  near  the  diiiaion  into  oiinm™  iliac  srleriea  ;  9.  inferiit  ineMnltric,  giving  offfirrt  Iha 
Inft  colic  ;  3,  Bfi-euJing  liraiich  of  the  ]vlt  colic  ;  4,  brauehes  to  the  drJicending  colon  ;  5, 
the  sig'noiil  branch  ;  0,  the  Aupcrior  lia>inuiTlii)l>ls1  branch  :  7,  the  trunk  of  the  iu|>eriut 
lueeaiitpric  iiiBuing  frDin  bcbi^id  the  pmiereiu  :  S,  some  of  lis  inlettioal  hmnehea  ;  0,  the 
lui'ldle  collo  uler;  ;  10.  ita  \e(i  btsnch  forming  •  loop  of  sommunieatiiiD  with  (he  left 
colic  i  1 1,  it*  right  branch  ;  1 2,  Lhe  apermntda  arlcrieii. 

IT.    CAPBCTI.1.B    OR    SUriUaEHAt.    AltTBRIEB. 

Tho  siipnirenitl  or  cnpsiilnr  nrlertoB  nre  two  very  Btnall  volBebi 
fniiD  thii  aurta  ou  a  level  with  the  superior  tneseuteric  IU\MJ 


«» 


ABDOltlRAL  AORTA. 


obliquely  onhrnrds  iipin  the  crura  of  the  dinplirngm  to  reach  the  »apr»- 
Tfnnl  cnpsulcp,  to  which  bodies  they  are  dLHtributed,  Anaatoraosing  kl  tlip 
Rntnu  time  with  the  othut  cnpsuhu'  bnuiches  derived  from  the  phretuc  ftcd 
the  runol  arturies.      I:i  the  fuutua  these  Mteriea  are  of  larger  size. 


T.    KKNAI,    Oa    BHDXGSNT    AKTBRIK. 

The  renal  arteries,  of  Liirge  diameter  in  proportion  to  the  dxs  of  the 
oTgaua  which  they  supply,  arise  from  tlie  sides  of  the  aorta,  nboat  hitlf  ui 
iutti  below  tho  Buperior  meaentcrio  artvry,  that  of  the  riyhl  side  boia; 
rather  lowar  down  than  that  of  tbe  left.  Eatli  is  directed  oiitvarda,  ■>  w 
to  form  nearly  a  tight  angle  with  the  aorta.  In  oouseqiionoo  of  the  pontion 
of  the  aorta  upon  the  epino,  tho  right  rennl  artery  has  to  ruD  n  RoineB-hal 
longer  oour^ie  than  the  left,  ia  order  to  reat'h  the  kidney.  The  Kttery 
of  the  right  side  cronEeB  behind  the  vena  cai'n,  and  both  right  mii)  left 
arteries  ore  overlapped  by  the  ocrnuipanying  reunl  veins.  Previoasly  U> 
reaching  the  concave  border  of  the  kidney,  each  artery  divides  into  fonr  or 
fire  brnncbe»,  the  greater  number  of  which  usually  lie  intermediate  between 
the  vein  in  front  and  tbe  pelvis  of  tho  kidney  behind.  These  branch?*, 
after  having  passed  deeply  into  tbe  fissure  of  the  kidney,  subdivide  and  are 
distributed  in  the  gUnJ,  in  tlie  manner  describiid  in  tbe  occotirit  of  tho 
8lruct»iro  of  that  organ. 

Branches. —Tbe  renal  artery  fumiaheo  a  (mall  branch  to  the  snpnmna] 
capsule,  a  second  to  the  iireter,  and  several  others  wbicli  nmify  ia  the  con- 
nectivD  tissue  and  fat  bobiud  the  kidney. 

riccLiiiuTiKs.^ — TIic  reiinl  ariety  may  be  ropliv-'ed  by  two,  lline,  foor.  or  even  fi«« 
biunvhes  ;  and  tbe  greatest  dinTercnce  an  to  Ibe  origin  oflhese  vcsscli  )«  (c>and  li»<xi*l 
even  on  oppDnito  uiilcs  of  Ibc  same  boily.  As  they  aeoally  arue  in  lOooeMioQ  (ton 
the  aorta  ilstlf.  It  wnuld  svem  aa  if  the  deviation  were  mercl.v  a  ili^ree  bcreai)  thai 
in  which  the  single  artery  di rides  Into  brani'hcij  sooner  tbun  u^nal  after  ili  aricln. 
In  some  caeca  n  renal  artery  has  been  scon  to  proceed  from  the  eommon  ilia<' ;  and  ttl 
one  case.  dcEprllicd  by  Euslnolilua,  from  the  internal  ilUe.  PorUil  found  in  <ni< 
inslnneo  (lie  right  and  Urt  renal  arteries  arising  by  a  eamuon  trunk  fmm  th*  fore  part 
of  the  aorta.  In  another  caiw,  one  of  Beveral  arteries  arose  from  the  front  of  th*  aona 
al  Its  bifiirral.ion  ;  or  from  the  left  eommon  iliac  at  Its  origin. 

Tbe  bnnchcB  of  the  renal  artery,  inaicad  of  entorlng  at  ihe  hitas,  may  reach  ani 
pen*^tTatc  the  gland  ne^c  Its  iifiprr  end,  or  on  'lU  anterlcir  turlacc  lastly,  ease*  ooeat, 
though  very  rarely,  In  wliich  one  of  tbe  renal  sjrtcrles  is  wanting. 

VL    SPBBMiTIO    AND    OTAAIAN    ARTKHIBH. 

The  spormatio  arteries,  two  small  and  very  long  TesselB,  arise  date  tfgn- 
ther  from  the  fore  part  of  the  aorta  a  little  below  the  renal  uterie«.  tftyli 
artery  is  directed  downwards  and  outwards,  resting  on  the  psoas  tunsde  :  it 
crosses  obliquely  the  ureter  and,  afterwards,  the  eitemal  iliac  artery,  abd 
turns  forward  to  tho  inteimd  abdominal  ring.  There  it  cornea  in  oontaot 
with  the  VB3  deferens,  and,  separating  from  the  peritoneitm,  paanea  with  the 
other  constituents  of  tho  spcruiatio  cord  along  the  inguinal  canal,  and 
doBcouda  to  the  scrotum,  where  it  heeomes  tortuous,  and  renchiog  tbe  Iwelt 
part  of  the  testis  anastomones  with  the  artery  of  tbe  vna  deferens,  nad  tiaollj 
divides  into  branches  which  pierce  the  fibrous  capsule  of  the  testis, 

Pig.  EG7. — Tiiw  or  Tm  AatiiMiKii.  Aokt*  ihd  its  rainnpjkt   BtturoRW 
(fri'm  TledemaiiB).   J 
For  tlie  detailed  deteriiitien  of  lliis    figure  tee  p.    101  j    t,    rrnil   arteriea  ;    8',    f, 
"iprareunt  anerics  arising  TrDDi  liie  norM  ;  other  supnueoal  atl<r!i.i  are  scan  priimiliin 
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frnm  the  inferior  phrenin;  7,  plMedon  thonbiloniinnl  aorlHlwIow  tV  Priein  "ftho  sperm itTc 
srWrio  ;  T,  J',  lowfr  down  the  same  irtsriw  deMunding  on  tho  ytami  niOMlea  »nii  mn- 
ini!  Iho  oreUrs,  Itiit  on  tliu  Irjft  bUIi!  enWrinj  llie  iiittnmi  io«;oiniil  aperture  »long  wfi.h 
the  'M  dcfcreni  lii ;  S,  iiiferinr  meBenWrio  »rl<Tj ;  B.  InniW  Brtories  ;  B',  the  lom^it 
lumbar  nrWrj  rising  In  tliia  intt&nee  frnm  Iba  miildle  mvm]  (!') :  10,  ]&,  rigfatanil  leri 
common  ■H'^  arteries;  11.  11,  plAoed  but^eea  the  i^Klemnl  inil  iolenukl  iliac  orbjnri 
on  each  aiile  ;  12,  left  epigutrio  ftrlci}  )  13,  cireumB«i  ilinc  atleij. 


ild  AnOOMINAL  AOnTA.  V 

In  tlie  fomale,  Iha  nvarian  nrteriuR,  correnponiliiig  to  the  trportnntio  nrtmei 
in  tbo  qieJu,  &ru  shorter  than  tlie^e  vessels,  and  do  not  jiass  out  of  tbe  titdo- 
tninol  cavity.  The  origiu,  direction,  mid  oouueotions  of  the  ovajuui  krloiy 
ill  the  first  part  of  its  covirae  are  the  same  as  in  the  mole  ;  but  at  tlw 
inArgin  of  the  pelvis  it  incline*  inwds,  &u4  ruDQiug  tortuotisljr  betseea 
the  layers  of  the  broad  ligament  of  the  uterns,  is  guided  to  the  attuched 
margin  of  the  ovary,  which  it  supplies  with  brancheB.  Some  hdoII  offsets 
can  bo  also  traced  along  tlie  ronad  iigatnent  into  the  inguinal  caual,  and 
othurs  aloug  tho  Fallupiiui  tube  :  one,  cuiitiuuiug  iuwurila  towanls  the 
uterus,  joiiiB  witli  the  uterine  artery. 

In  the  young  fieLDB  the  Bpcrmatie  and  ovarian  arteriea  are  short,  m  the  teit«s  and 
ovarie*  are  al  Grjl  pla«<i(l  close  to  lUo  kldncyi,  but  ibe  irtcries  become  tengthcnol  •* 
these  organs  desciMiil  la  lliclr  ulliiiial«  posiLiDus. 

PtCDLrincTira. — The  tpaiaalic  arteries  nccnBionally  arise  by  a  common  trunk., 
Tito  spcnnutic  arlcrios  are  not  unfrciuenllj'  met  wllb  on  one  tide ;  both  of  ibrst 
uaiinlly  nrise  from  llis  aorla.  tbnugb  somoLimca  nno  bi  a  branch  from  the  rcDil  sfiny. 
A  ca^e  has  occurred  uS  thi'ee  atleriei  on  one  side,— two  Csom  the  naiLa  and  ibc  lUrd 
from  the  renaL 


B.— PARIETAL  BRANCHES  OF  THE  ABDOMINAL  AOBTA. 

I.    INFERIOR    FHKBNtC    ARTIRIBB. 

Tha  phrenic  srterieB  are  two  small  vessels,  which  spring  from  tho  aorta 
close  together  oii  a  level  with  tho  under  surfiico  of  (ha  diaphragia,  Thtac 
arteries  are,  however,  eonjonrhnt  iirogular  iii  their  origin.  When  they  ariso 
Heparately  from  each  other,  which  is  by  no  mcaiia  a  constant  luTaugeiaent, 
one  is  frequently  derivetl  from  the  cosliac  artery  close  to  tho  origin,  and  the 
other  fn>ai  tbo  norta  immaliately  iiliove.  They  Boon  diverge  from  each 
other,  mid  paisiiig  across  the  crura  of  the  diaphragm,  incline  upw^ls  ami 
outwards  upon  iu  under  surface  i  the  artary  of  the  left  side  passing  behiad 
the  oBsopbagUH,  whilst  that  of  tho  right  side  passes  beliin<I  tlie  vena  cstk 
Before  reauhiiig  tho  central  teodou  of  the  diaphragm,  enoh  of  the  aiteriM 
diviilcB  into  two  branches,  of  which  one  runs  forwards  towards  the  anterior 
margin  of  tho  thorax,  and  aiia*toinosoH  with  tho  mnsculo-phronic  brandi  of 
the  internal  niumniary  artery,  whiio  the  otbor  purauos  a  transverse  direotioD 
towards  the  tiido  of  the  thorax,  and  commiuiiciites  with  the  tenuiuAtiona  of 
tho  intercostal  orturius. 

BnAicuEii.— Each  phrenic  artery  gives  smnll  branches  (svpcrior  capsular)  to  Ita 
suprarenal  capt^nle  of  its  own  side  ;  the  left  artery  sends  some  Iranchca  %a  li* 
iDsuphsgus,  whilijt  the  artery  oF  Llic  ri^lil  side  gives  nfTiiiiDnll  tcuclf,  which  reach  tlic 
(eruiiniiliiin  of  tlio  vena  cava.  Stuall  offsets  descend  to  the  Uier  hetwoeu  the  Ujen 
of  the  peritoncam. 

PiacLi^iBiTiKB. — The  phrenic  arteries  are  found  to  vaij  greatly  in  their  moils  af 
origin,  bat  ihcso  doriulions  ceem  to  Lave  little  inQnence  on  their  coarse  uul  4b- 
tribution,  lu  the  {\hI  place  they  may  arise  either  separately,  or  by  a  eommoD  trunk: 
and  it  iroald  appear  Ibat  the  latter  mode  of  origin  is  nearly  at  frctjoeut  ai  lbs 
former. 

When  the  twn  arteries  arc  joined  at  iboir  erigin,  Iho  eommon  trunk  ariiea  most 
rreqiienlly  from  the  norta ;  lliougli.  somclitucs,  it  springs  from  the  cceliac  aiii. 

When  arising  scpnralcly,  tbe  pbrenie  arteries  are  given  off  sometimes  ream  iht 
aorta,  more  Trequenlly  Trom  the  coslisc  axis,  and  ocejisionally  rrom  llie  renal :  but  it 
innNt  commonly  biippon;  that  the  artery  of  the  right  side  is  derived  from  on*,  anil 
tlial  of  tho  leli  side  from  another  of  these  si.urces.  An  additional  phrenie  antaj 
(derived  from  the  loft  hepatle)  bus  been  mut  with. 


L_i 


LUMBAR  ABTERIES.  <17 

In  only  one  ont  of  thirt;-iii  cues  obnerred  b?  B.  Qotln  did  the  phrenic  u1«riea 
arise  in  the  mode  ordinuily  described ;  tIi.,  u  two  sepir^e  veaseU  fcaat  thi  ab- 
dominal  MrUu     (Op.  dt.  p.  417.) 

IL    LUMBAR  JJKIUKTBS. 

The  lambar  arteries  resemble  the  intercostal  arteries,  not  onlj  in  their 
mode  of  origin,  but  also  in  a  great  measure  in  the  manner  of  their  dijitribu- 
tion.  Thef  arise  &om  the  back  part  of  the  aorta,  and  are  usually  four  in 
number  on  each  aide.  Thoy  pass  outwards,  each  resting  on  the  body  of  the 
coireeponding  lumbar  vertebra,  from  the  first  to  the  fourth,  and  soon  dip 
deeply  under  the  pnoas  muscle.  The  two  uf^er  arteriaa  are  likewise  under 
the  pillars  of  the  diaphn^m ;  and  those  on  the  right  side  are  covered  by  the 
vena  cava.  At  the  interval  between  the  transverse  processes,  each  lumbar 
art«ry  divides  into  a  dortal  and  an  abdonUnai  branch. 

BaiscHiB.— (a)  The  abthminal  blanch  of  each  lumbar  arter?  runs  outwards 
behind  the  qoadratna  lambonim, — the  lowest  of  these  branches  not  nnrreqaentlj  In 
front  of  that  muEcle.  Continuing  Dutnsnls  lietween  the  abdominal  mnscles,  Ihe  aitei; 
ramiSes  In  their  eahstance,  and  maintains  commanicationa  with  branches  of  the 
epigastric  and  internal  mammary  in  front,  with  the  terminal  branches  of  the  inter- 
ooslala  abOTe.  and  with  those  of  the  ilio-lambar  and  circamSei  iliac  arteries  below. 

(6)  The  doreai  branch  of  each  Intobar  artery,  like  the  corresponding  branch  of  the 
intercostal  arteries,  gives  off,  immediately  after  its  origin,  an  oB^et,  named  apiiuil, 
which  enters  the  spinal  canal.  The  dorsal  branch  then,  proceeding  backwards  with 
the  posterior  primary  branch  of  the  corresponding  lumbar  nerve  between  the  tiani- 
verse  processes  of  the  vertebne,  divides  into  smaller  vessels,  which  are  distributed  to 
the  muscles  and  inCegiiments  of  the  back. 

<c)  The  tpiaal  brandt  enten  the  spinal  canal  through  the  intervertebral  foramen, 
and,  having  given  an  offset  which  mns  along  the  nerves  to  the  dura  mater  and  caada 
equina,  it  communicates  with  the  other  spinal  arteries,  and  divides  into  two  bnincbes, 
which  are  distributed  to  the  bones  in  the  following  manner  : — one  curves  upwards  on 
the  back  part  of  the  body  of  the  vertebra  above,  near  to  the  root  of  the  pedicle, 
whilst  the  other  descends  in  a  similar  manner  on  the  vertebra  below ;  and  eai^  com- 
municatee with  a  coiTCSpoDding  blanch  from  the  neiglibonring  spinal  artery.  As 
this  arrangement  prevails  on  both  sides  and  Ihrooghout  the  whole  length  of  the  spine. 
there  is  formed  a  doable  series  of  arterial  arches  behind  the  bodies  of  the  vertebna, 
the  convexities  of  which  are  tamed  towards  each  other.  Prom  the  arches  on  opposite 
sides  offsets  are  directed  inwards  at  intervals  to  reinforce  a  median  loogitodinal 
veasct,  wbicb  extends  along  the  spine  like  the  single  artery  on  (he  front  of  the  spinal 
cord.  The  arches  are  moreover  joined  together  across  the  bodies  of  the  vertebrn  by 
transverse  branches. 

From  this  interlacement  of  vessels,  nnmerons  ramificaUons  are  distributed  to  the 
periosteum  and  the  bones. 

PscDLiasiTiis. — The  himbar  arteries  of  opposite  sides,  instead  of  taking  their 
origin  ecparatcty  from  the  aorta,  occasionally  commence  hy  a  common  trunk,  whose 
branches  pass  out  laterally,  and  continue  Iheir  course  in  the  ordinary  way.  Two 
arteries  of  the  same  side  are  sometimes  conjoined  at  their  origin.  On  the  last  lumbar 
vertebra,  the  plaee  of  a  lumbar  artery  is  often  taken  by  a  branch  from  the  middle 
sacral  artery,  and  the  ilio-lnrabar  compensates  for  the  absence  of  the  lumbar  vessel 
amongst  the  muscles. 

KINUTK  ANAOTOMOaiS  OF  THE  VISOI&U.  UID  P&BIKtU.  BBANOBES  OF 
THB    ABDOMIITAL    AOBT*. 

The  existence  of  minale  anastomoses  between  some  of  the  visceral  bmnehes  of  the 
abdominal  aorta  and  those  supplying  the  walls  of  the  cavity  has  been  recognised  by 
several  anatomists,  and  various  examples  have  been  noticed  in  the  previous  deaerip- 
tlon.     These  commnnications  have  recently  been  more  distinctly  proved  and  tki 
nature  elucidated  by  W.  Tnmer  in  a  series  of  experimental  injections,  made  wltf 
view  to  their  detection.    <"  Brit,  and  For.  Hed.  Cbinig.  Ueview,"  July,  1B<UL) 


418  ABDOMINAL  AOHTA-ILIAC  ABTEBIE8. 

ThcM  anwtomosa  eoiutitnte  %  welt-marked  naoDlar  plmu;  dtsatod  In  tin  wA- 
perilone&l  tluiae.  whenco  Turner  proposa  to  call  them  the  ndt-per^ontai  arferint 
pleBU*.  It  occupiea  the  lambar  i^on  from  the  dUphngm  dowuwardi  iato  tlu  iliac 
ragioniand  peWii,  andeatnliluhes  commnnicatiaa  between  the  pwieUl  veMeU  and 
thoM  of  the  Tuoera.  chiefl?,  thoogh  not  excInaiTrlj,  through  bianchea  of  the  arteiici 
of  those  Ti*cera  which  are  situated  behind  the  perilonenm.  It  belotiga  to  tha  nuiX 
and  snpiarenal  arteries,  Ihoae  of  the  pancreaa  Bad  duodennm,  the  eBcam,  and  the 
ascending  and  descending  parte  of  the  colon.  It  azt«nda  al*o  to  the  TaHeb  of  tfa* 
Toctnm,  and  to  the  spermatic  arteriea  in  their  detcent  throogli  IIib  abdomtn,  and  Into 
the  Ingninal  csnal  and  urotnm. 

In  all  these  sitaations  it  was  foaod  that  the  litjeeted  materUl  (eolonred  gBhtine) 
when  throwD  into  the  Teuela  of  the  Tiacnn,  ao  aa  to  fill  them  completelj,  extended 
through  the  eubperitoaeal  plexus  in  variona  waja,  to  ai  to  reach  one  or  other  set  of 
parietal  Tessels,  such  aa  the  lambar,  iiio-Iumbar,  eircumSex  iliac,  lower  intctcoatal 
and  epigastric  arteries ;  and  la  the  pelvis,  the  middle  and  lateral  aacnl  arteries ;  and 
in  tho  scrotum,  the  superficial  pudlc  and  perineal  arteriee. 

The  more  direct  inoscalationB  of  the  hB>mon-hoidal  arteriea  on  the  rectnia  with  the 
inferior  heemonhoidal  branches  of  the  pudicarterj  are  well  hnovn,  and  theltnportBMe 
of  these  and  other  similar  anastomoses,  as  well  aa  the  more  extensile  and  minnto 
anastomosing  plems  inTeatigitcd  b;  Turner,  ia  obvioas,  with  reference  not  metelf  to 
the  nutrition  of  the  subperitoneal  tissue,  but  also  to  the  debated  qneetion  of  the 
influence  exerted  b;  locftl  superficial  blood-letting  on  the  Mate  of  Uie  Tvaaela  of  the 
deeper  liacera. 

m.    HIDDLX    SAORAt   ASTBVT, 

The  middle  sacral  artery,  the  laat  of  the  brancbea  of  the  fttxlomiiutl  aoit^ 
ii  ft  small  voMel  of  attout  the  rise  of  a  crowquill,  which  ariaeB  from  the 
extremitj'  of  the  aorta  just  at  tho  bifurcation.  From  tikia  point  the  aiteiy 
proceeds  downwanla  upon  the  last  lambar  vertelira  ani)  over  the  middle  ol 
the  Mcnim,  aa  fnr  as  the  C0CC71,  where  tt  formB  sniaU  orchea  of  aaastoinoaii 
with  the  lateral  Micral  arteries. 

BaiNCHis.— From  its  anterior  rurfnce  some  small  bronches  come  forward  within 
the  fold  of  the  meso-rectum,  and  ramify  upon  the  posterior  surfnre  of  the  intestine ; 
and  on  each  side  others  Kpread  out  upno  the  sscraln,  and  anastomose  with  Ihe  lalenl 
eacral  arteries,  occasional!}'  rending  tmall  ofTfets  into  the  anterior  sacial  foramina. 

The  middle  sacral  nrtcrj  somolimes  deviates  a  little  to  the  side,  and  proceeds,  not 
from  the  bifiirmlion  of  (he  sorla,  but  from  one  of  the  common  iliac  arteries,  ui^nallj 
from  that  of  the  left  side.  This  artery  represents  the  caudal  prolongation  of  the  aorta 
of  animala. 


COMMON  ILIAC  ARTERIES. 

The  common  iliac  nrteriea,  commencing  at  the  bifurcation  of  tho  aorta, 
paas  downwanlH  and  ontwnrda,  diverging  from  each  other,  and  divide  oppo- 
nte  the  liimbo-sacral  articulation  into  tho  internal  and  external  iliac  arteriea. 

The  common  ilinc  arteries  measure  UBnslljr  about  two  inches  in  lengtL 
Both  are  covered  by  the  peritoneum  ajid  the  intestines,  and  are  croaaed  bj 
the  uretfFs  near  their  point  of  division,  na  well  aa  by  the  branches  of  the 
aympathetic  nerve  which  are  directed  towarda  the  hypogaatrio  plexus. 
Tbey  Tent  on  the  bo<lieB  of  the  vertebne,  and  come  into  contact  with  the 
psoas  muscloa. 

-  The  common  iliac  artery  of  the  right  aide  ia  separated  from  the  fh>nt  of 
the  last  lumbar  vertebra,  the  two  common  iliac  veins  being  interpoaed.  The 
artery  of  the  left  side  is  crossed  by  the  branches  of  the  inferior  meoenteiic 
vessels, 

Hflalioti   to  Feini. — The   left  iliac  vein,  supported   on   the  hut  Inntbar 


OOMMON  aUC  ARTERIES. 


«l 


Terlcbra,  liofl  to  the  inuer  ride  of,  ftoci  bcloir  the  lofl  ftrtery.  On  the  right 
■iJo  there  are  tliree  veins  in  proximity  to  the  nrtery  ;  the  right  iliso  vpin 
Ijing  behind  the  lower  part  of  the  vossel,  the  left  iliac  vein  cro»«ng  boliintl 
K,  and  the  vena  civa  resulting  bom  the  union  of  the  two  others  being  on 
the  right  side  of  the  artery  nt  the  npper  oniL 

pECDinmriK.— Tftf  p'afe  of  oririiii  ot  the  common  ilinc  (irUiriM  ooincidei  wilh  thnt 
of  the  bifurcaliao  of  llie  aorta  (p.  40S). 


Pig.  288. 


Fig-  ssa.— ViBw  01 

THE  MonT  ami  i>* 

A  MjlB  pKLTia  BIB- 
SBCT»D  TO  BIlOW 
THI  KXTIBKXL  ASO 
IKTEBKIL  lUlO  Ah- 
TBtlia  iVU  TItEIR 
BILUIOHEI.        t 

The  visMr*   of  tha 
pelfia   littfo    beon    ni- 
iDnTtJ  u  veil  u  Iho 
in1«nial  ilLnoveinH^  the 
Inrgernersea  hmabeen 
reUineJ.     a,   body  o( 
the  flfth  IniDtxir  ivr- 
iehn  ;  b,  nnl^Hor  utr1 
suiwrior  B|>ine   of  Ihu 
Hglil    itiura  ;    c,     left 
auriniilsr     anrfsM     of 
the  ucrum;   t'.  Ibiril 
piece  nf  the   BWrmn ; 
rf,    lint   piece    of    the 
coccj*;  «,  short  wera- 
Kintie    ll^rsuifDl ;    /, 
lubproeily    cif    the   i»- 
fhinm    ctiTeretl    inter- 
DuUf     bj     the     great 
BAcro-sciatie  Ligament ; 
g,  ohturfttor  loranitn ; 
Vi    itioeoft    mo^cle;  1, 
lower  i«rt  <■■<  the  sb- 
domiDal      sotU  ;      1', 
miii.lle  mcral  Bttetj; 
2,  2,  p^airDOD  iliac  ar- 
teriei:  2',  right  eiter- 
nal    iliiK ;     3,     luwor 
p»rl  of  the  vena  cava 
iofeiior  ; 

totenLiI  _ 

Ironli,  poinie  to  the  [hhIcHit  ilivinUn  of  Ihn  Inloind  lllnc  HfUrf  gUUit  off  ihn  Rlutnl  ; 
5',  ilio-iomlwr  arttrj  ;  5',  Ulrnil  •iimil  «(tm7  wlili  l.mni'hw  |i>i»li>(  into  llie  ■iiUrtiir 
B^ral  foniDina  ;  li,  p1ivK<1  'iii  Ihn  itulrf\"t  'lltliUti  il  Ihr  flr^  mritX  iip(»,  |«,tiit(  In  Iht 

-■—'--' ■— '- ■ ■■-  •'-■-^-     '  ■■-■   ■  ---•    Wtf,  7.  i.p..|i".»i.ni   T', 


IOC  ;  i,  4,  oommon  iliac  Toina  ;  the  nntnlirr  on  the  right  pirlnli  hy  ■  linn  It,  th*  ri(U 
itilUiae  aiUrf ;  V,  right  i'it*rn«l  Itlirn  .tin  ;  B.  plawl  .m  Ih.  ilk  lii.nlw  n-noo* 


■ciatie  aitery  miaini;  fniiii  llm  niii/>ri<ir  illilijim  'if  ilm  iiiirmat  i 


the  enrne  artpry   |nMitm  iKliiml   lb*  m,\n'  '-f  ib»  lihinm,  anJ   t.fi 

ischiam  anil  obtiitator  inlomni  inn*-!*.  *fwmii*i.l'.l    I7  <■>•  |,Tii|p. 

peri D feu m  ;     toirarJa  /,   inferior   birro'irfhot'UI   l^fkriji't   ••'•■   i'i«ii. 

permeal  vlrry  aaJ  nefve  ;  H,  h/j'-iafl*^  *flj^rr. 

ombitinl  Atttrj  cutkhort.  an'l  h\  ■efrifl't  rHl'a'    ' 

arterr  with  the  cimn|inikilinK  o-tvp  eibl   i^iu  .  ''' 

wilh  ileacending  l"in»  "t  the  •(.iuMliif  *rf*>7,  •■ 

ODo  i>f  Ihem,  the  nl-rmnt  nUiiraI'>r  tiiaij  ■>(  i^i' —  , 

■ueraorTbi^ictnl  Tt-itKla  rimnji  Id  tbi*  Imeten*.*  f>'V»  tl»«  ^-v'! 

to  the  in^iito  of    »- ,    t  ,  Ih*  tm  <)■'*'•*'  ai^ I  w>«ii>4'u 


III! 
1I 


14,  ipcrDialie  uVrf  and   *■!■  4)>i>M  Hiariwlf  t  It,  4«^  irf  Mw  iWI-mUi   MW| 
proeenliDS  to  uaMoMuM  «IU  IL*  eMwutlat  IIml 


4m  INTERNAL  ILIAC  ABTEBY. 

7^  place  qfdivifion  of  theM  trteri«s  I«  rabject  to  great  tbiMj.    Tn  tvo  tbtrdi  at 

'  K  large  namber  of  ca»cs,  it  ranged  between  the  miildle  of  the  U*t  Innbar  Tertebn  and 

the  upper  margin  ot  Ihe  tacrum ;  in  one  caHt  out  of  eight  It  waa  abore,  and  in  one 

caM  out  of  all  it  was  below  that  apaeo.    Moat  fraqnently  tlie  left  arteir  waa  fonnd  In 

diTide  lower  down  than  the  right     (R.  Qnnin.) 

The  length  varJei  in  moat  imtancei  between  an  inch  and  a  Italf  and  thraa  tnelM^ 
but  it  hus  been  neon  in  Bome  tare  casea  leaa  than  half  an  inch,  and  aa  long  aa  f«tr 
inchea  and  a  half.  In  one  iDelanee.  recorded  by  CniTeilhler,  ("Anal,  deaeript' 
V.  iiL  p.  186.)  the  right  common  iliac  orterj  waa  wanting,  and  the  int«Tnal  and 
eitemal  TeeaeU  of  (bat  aide  arose  aa  dialinct  bianchea  from  the  aorta. 

Branchet. — The  common  iliac  artery  often  givea  off  a  amall  no  named  bnneh  to  Ibe 
lymphatic  glands,  the  ureter  or  the  psoaa  muitcle,  and  aometimw  OTen  a  laij^v  bnaeh 
— a  renal  artery,  a  lumbar,  or  the  ilio-lnmbar. 


INTERNAL  ILIAC  ARTERY. 

The  internal  iliao  artery  (hjpogastrica,  pelvica)  eitenda  From  tLe  Infiinm- 
tion  of  the  common  iliac  artery  towarila  tho  sscro-iciatic  foramen,  near 
which  it  divides  into  branches.  It  is  usually  abont  an  iLch  and  a  half  in 
length,  and  is  smaller  than  the  external  iliac  in  the  adult,  but  the  reverse 
in  the  fcetns.  At  its  origin,  the  artery  lies  near  the  inner  border  of  tha 
psoas  muscle  ;  lower  down,  it  reets  against  part  of  the  pyriform  tnuscki 
Behind  it  are  situated  the  internal  iliao  vein,  and  the  oommunicating  branch 
which  passes  from  the  lumbar  to  the  sacral  pleius  of  nerve* :  in  front  it  ii 
crossed  by  the  ureter,  which  Bepamtes  it  from  the  peritoneum. 

Branches. — The  branches  of  the  internal  iliao  artery,  though  constant, 
and  regular  iu  their  general  distribution,  vary  much  iu  their  origin.  Th^ 
arise,  in  most  instances,  from  two  principal  divisions  of  the  parent  trunk, 
of  which  ODD  is  anterior  to  the  other.  From  the  anterior  divinoii  arise  the 
superior  venicol  (connected  with  tho  pervious  portion  of  the  fiKtal  hypo- 
gastric artiTy),  the  inferior  vesical,  middle  hieniorrhoidal,  ohtumtor,  internal 
piidic,  nnd  Rciutic  arteries,  and  idso,  iu  the  female,  the  uterine  and  the 
vaginal  arteriua.  The  posterior  division  gives  off  the  gluteal,  the  ilio-luuibor, 
and  the  lateral  sacral  arteries, 

Pkculiaritieh. — LetiQih. —  The  internal  iliac  artery  has  been  found  as  short  aa 
half  an  inch,  and  sometimes  as  long  as  three  inches,  but  it  is  not  often  leiu  than  an 
inch  in  length.  An  Instance  ha»  been  obserrcd  in  which  tliia  vessel  was  absent,  and  iu 
bianrlies  were  derived  from  a  bend  of  the  citernat  iliac  artery  down  into  the  pelvii 
(I'rcpanitinn  in  Univ.  Coll.  Mun.,  Ijoudon).  'I'be  lengths  of  the  common  iliac  and 
internal  iliac  arteries  bear  an  inverse  proportion  to  each  other — tlie  internal  iliac 
being  long  wlien  the  common  iliac  is  sbnrt,  and  vice  vend,  Jlorcover,  when  the 
common  iliiic  id  short,  the  internal  iliac  landing  higher  tban  u»ual)  is  placed  for  some 
distance  above  the  brim  of  the  pctvia,  and  descends  by  tbe  aide  of  the  external  iliac 
to  reach  tliat  cavity. 

The;ifnce  of  dirieioH  of  the  internal  itiac  into  its  branch es  varies  between  the  npper 
margin  of  the  tiacnim  and  the  upper  border  of  the  ttacro-selatic  foramen. 

Branchf^. — .Sonictimca  all  the  branches  of  the  internal  iliac  irteiy  arise  without  Ihe 
previoua  separation  of  that  vessel  into  two  portions. 

In  more  than  a  fuurlh  of  It.  Quain's  cases  a  branch,  corresponding  usually  b>  the 
ilio-tumbar  artery,  arose  before  tbe  subdivision  of  the  main  trunk. 

Hvi-ouAarKTC  Aktbrv. — In  the  fatta,  the  internal  iliac  artery,  retaining 
almost  thu  full  size  of  tho  common  iliac,  curves  forwards  frum  that  arteiy 
to  tho  side  of  the  urinary  blaililer,  and  aiiceQils  on  the  anterior  wuU  of  the 
abdomen  to  tho  ambihcus.     There  the  vussels  of  opposite  aid«s  oume  in 
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ooutaci  witli  one  ouotlier  &ad  with  the  umbUical  vein,  and  oolUnEC  Bpirslly 
round  that  veiu  iu  the  ambilical  cord,  thoj  proceed  to  the  placenta.  To 
that  part  of  the  artery  which  ia  placed  witliin  the  abdoineD,  the  term  hypo- 
fjaitrie  u  applied ;  the  remaining  portion,  passing  onwards  throngh  the 
umbilicus  to  the  placenta,  being  the  proper  umbiiUal  artery.  After  the 
oeBsatioQ  of  the  placental  circulation  at  tidrth,  the  tvo  hypogastric  arteriea 
became  impervious  from  the  eiUe  of  the  bkdder  upwards  to  the  umbiiiciu, 
and  are  converted  into  fibrous  oords.  These  two  cords,  which  extend 
&om  the  rides  of  the  bladder  to  behind  the  nmbilicas,  being  shorter  than 
the  part  of  the  peritoneum  on  which  they  rest,  cause  a  fold  of  the  serous 
membrane  to  project  inwards;  and  thus  are  formed  two  fossie  (fossce  of  the 
peritoneum)  on  each  ude  of  the  abdomm,  in  one  or  other  of  which  the  pro- 
jection of  a  direct  inguinal  humia  takes  place.  The  part  of  the  arteiy 
intervening  between  the  origin  of  the  vessel  and  the  side  of  the  bladder 
remains  purviaiiH,  although  proportionallj  much  reduced  in  size,  and  forms 
the  trunk  of  the  superior  vesical  artery. 


BRAHCHES   OF  THE  INTERNAL   ILIAC  ARTERY. 
I.    TBBICAt  AXTBRIBS. 

The  urinary  bladder  receives  several  arteries,  amongst  which,  however, 
may  be  specially  recognised  two  principal  branches,  a  superior  and  an  inferior 
veaical  artery. 

The  superior  w*ieal  artery  is,  at  its  commencement,  that  part  of  the 
hypogastric  artery  in  the  fcetus  which  remains  pervious  after  the  changes 
that  take  place  subBequently  to  birth.  It  extends  from  the  anterior  division 
of  the  internal  iliac  to  the  side  of  the  bladder. 

BsANCHis.— (a)  It  distributes  namerous  touches  to  the  upper  paHand  sides  of  the 
bladder. 

(b)  The  arterg  of  the  vas  d^eraf,  or  the  deferent  artery,  arising  bam  one  of  the 
love^l  of  these,  is  a  slender  arterj  which  reaches  the  vaa  defereos,  snd  accompanLes 
that  duct  in  its  coarse  through  the  ipermaUc  cord  to  the  back  of  the  totiUe,  where  it 
anastomoaeB  with  tbe  ipermstic  artery. 

(c)  Ulhec  smsU  bnncbes  lamiry  on  tbe  lower  end  (^tbe  ureter. 

The  mferior  estukil  artery  (vasioo-proststio),  derived  usually  from  the 
anterior  divirion  of  the  internal  iliac,  is  directed  downwards  to  the  lower 
part  of  the  bladder,  where  it  ends  in  bianchea  which  are  distributed  to  the 
base  of  the  bladder,  to  the  side  of  the  prostate,  and  to  the  vesicuUs  semi- 
nales.      One  ofiset,  to  be  presently  described,  descends  upon  the  rectum. 

Tbe  branches  apon  the  proatate  commnnicate  more  or  less  freelj  upon  that  body 
with  the  corresponding  vessels  of  the  opposite  side,  and,  according  to  Usller,  with 
the  perineal  arteries  likewise^ 

Small  twigs  of  this  vessel  slso  run  towards  the  sabpubic  srch,  and  in  Instaecei  of 
deGcieut  padic  arteries  replace  one  or  men  of  their  branches,  ss  will  be  more  fully 
noticed  DDder  those  arteries. 

Besides  the  uiperior  and  Inferior  vesical  arteriea,  other  smaller  blanches  wlil  be 
fonad  to  reach  the  bladder,  snd  uiDslly  oee  slender  vessel  which  is  distributed  parti* 
cnhul;  to  the  aoder  surface  of  the  vcalcalsa  seminales. 

Middle  }MmorThnd(d  artery. — This  branch  is  usually  supplied  to  tlw 
Tectum  hy  the  inferior  Tsaical  arteiy,  but  aometimea  j^woeads  front  otiuc 
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Fig.  S80. 


Pia.  2SS. — Viiw  or  tub  ViscBni  of  the  Malk  Fklv:ii  rRoa  tmi  t,nT  stuR,  bbdwim 

Tuji  Ves[oal  abs  rnsio  AHriKKs  (rrum  U.  Quaio).     J 

a.  the  DB  puliifi  dlvipled  a.  little  to  Ibu  left  of  the  nympHj^i ;  b,  pbiccd  fJoM  lo  lk< 
uji|ier  imrt  uf  Iba  ariDAi'y  blaJtliT,  upoD  wbloh  Li^  ihe  va£  Jefcreni ;  (^  plAcvd  OB  IW 
Dppr  port  o(  Ihe  itcliiiu,  neu'  llie  lefi  ureUir  ;  c',  il  tlie  juocticia  af  Uie  mldille  >oil  loan 
larlB  of  ibo  rectum  poiuU  W  the  leuiiulit  wmiiULlis  ;  c".  ths  aniu ;  J,  ttie  aretbikl  bulb  ; 
(,  the  ecus  peuia  iliTiili.-U  ;  /,  tlic  gburt  sacro-BClntic  ligumsnt  attached  to  the  spine  nf  ibt 
iaohiuiD  ;  1,  camiDon  ilisc  ArWry  -.  S,  Interdnl  iliou  srMr;  :  3,  gliil«iil  artery  cut  aburt : 
4t  camuiDli  trunk  oT  the  sciitic  luid  padic  urterit'a  ;  i\  ecLnlic  arlerj  cut  u  it  ia  paMitC 
out  oF  tLc  gnat  Bactu-aciatia  rorainuu  ;  fi»  pUrod  an  the  divided  Barfaor?  of  the  i«chJ10 
uunr  thu  iipijjo^  pi>iuls  to  tlie  jraJlc  arterj  u  it  La  nUtut  to  re-eutiir'  the  peltii  bt  tbc 
Ic&A-'r  iAt?rt}-Bcialii:  funnDcn  ;  0',  the  Bitpi^rlioih!  |icriaeii]  bnaohen  of  ibv  jiudic  ;  tV^  tbe 
padic  arterj,  priHKcding  to  give  the  sttery  of  the  bulb,  and  [lassing  on  to  girg  6,  Uk 
Bit«ryof  the  cmn  peiiie  and  the  dun<al  mteryor  thepenia  ;  T,  placed  on  the  middle  i^ant/ 
the  reeluiu,  ymuii  to  the  dcs^^ndiug  bmucliei.  of  llie  BU|*rim  biciuorclioidal  nrlf  ry  ;  8,  Iht 
Huinriur  nud  midillr  vtsi.'ol  arloriei- ;  9,  thi-  iufririiir  ti'sichI  srtec;,  •>(  C'lKaiiKntbla  nw  li 
this  iiist4kace,  Ri'iug  bmncbea  to  the  blmldut,  llie  veaicula  HUuiukUB,  lliu  rectum  (aldilb 
hicmarrboidal),  aud  0',  to  the  ptoBtat«  gland. 


BDUTOoft.     It  ttnitatomgacH  witb  the  brauohes  of  (he  other  hcemorrhoukl 

orteiius. 

U.    DTKKHTB    AXD    VAaiHAL    ARTEBIES. 

The  ulerinl  artery  it  directed  downwards  from  Iha  ulterior  diviBJon  of  tlw 
iuternal  iliiia  artery  towards  tliu  iieok  of  the  uturiu.  lusiiiuAtiag  itself  be- 
tween the  layers  of  the  broad  ligament,  It  passes  upwards  on  tlio  side  of  tin 
titenis,  pursuing  an  exceedingly  tortuous  couiso,  aud  sendH  off  ntmeroas 
braocliea,  which  enter  the  substance  of  that  organ. 

This  artery  an  fipllcs  email  bntiiohcn  to  the  bladder  nnd  the  ureter;  and,  near  Iti 
IwmiDstiDn,  comoiuDtcatea  with  an  offset  directed  jowtu-da  from  the  orariau  artery. 

Vaginol  artery. — The  vagina  derives  its  orterioa  ptiQoipally  from  a  bra^i^ 
which  coire^ponds  with  the  inferior  vesical  in  ths  tiialu.  The  ra'jinat  artMj 
doicciitls  and  nuuifies  upon  the  vajfiua,   at   the  Mmo   time   seniliUK 
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oHaete  to  tho  lower  port  uf  tke  bituliler  over  Uie  nBok,  «ti(l  othen  to  tbe 

couligaoiu  part  of  tbo  recluia. 


Pig.  »0O. 


fig.   200. — TiRW  JI  TUB  DTBTniBlltlKH  <jr  TQK  mTXnilS  Tr>   TKB  ViSDERl  OF  TBI  PlXlLI 
PtCVtS.    AB    SIKH     UK     TUE    lUIuril,    Ul     TUK    LIFT    Os     llIKUllia&IDM,    ^0.     (fhlDl     IL 

Qunin).      \ 

a,  tbe  lert  niiricular  anrTtoi!  of  the  niaruin  ;  ''.  tbe  ■pine  of  lbs  iBchlnm  with  tb«  ih^rt 
uicri>->outia  ligiunent ;  r,  tlie  ot  fab'm  eul  a  UUla  Ui  tbo  l«fl  of  tbe  ■yuijihjBia  ;  d.  pt&ced 
upon  the  HigniniJ  part  nf  tbo  colun,  and  d'  on  the  lower  |farL  of  the  urioary  LilmlJer,  iraiut 
to  the  vrclcr  ;  ^  on  the  u|ipi?r  part  of  tbe  body  of  tbo  uttrUB.  potnta  by  a  lloe  lo  the  left 
ovary  i  f,  <>n  the  qppqr  part  of  Ihe  bLidi]er.  pnlatn  Ui  tbe  left  Fjillo^iiaD  tubf? ;  /",  roaod 
ligamtrnt  of  tbe  ulfrua  ;  1,  left  eiteroat  iliao  artery  cut  abort ;  2,  left  iol^niAl  Utao 
art«ry ;  3,  gluteal  artery  cut  aburt ;  i^  4,  left  [ju'lic  nrtt^ry  frum  whliib  a  part  bna  been 
reiDireJ  ;  4',  the  aaiue  artery  afL^r  \t  bia  re-eatoreJ  tbe  |>elvtB  proeeL-JIng  tuwurda  tb(^ 
■nuncles  of  tha  prrinieura,  clitorK  .tc. ;  G,  placed  un  tbeaiicntl  iierTca,  poiuta  tn  tbuaciatia 
nrlety  :  S,  U'.  infsHur  Teaioal  and  vngiiuil  artoriiia  ;  fl",  brikDche*  TrotD  Ibiwe  to  tbe  recttua  ; 
7|  ut'^riDo  artery  mauh  culled  ;  B,  the  aniieriur  mical,  and  8',  the  remaiiis  of  the  hypo- 
Eaitrio  artery  ;  9.  6,  the  left  ovarian  artery,  deKenJiiig  from  tbe  aorta,  and  emetiriiiil 
fnjm  below  the  peritoueam  ;  1 0,  the  saperlor  heeiuoiTboiiial  artery  ipreadiae  oiar  tbo  left 
lidu  of  the  rectam. 


III.    OBTPBATOB    *RTI1BY. 

The  obturator  artory  ia  in  moiit  instances  derived  from  tbe  iatera&l  Iliac  ; 
it  usiinlly  itriaea  frola  tbe  nuterior  portion  of  thiit  vessel,  but  not  uufnt- 
quuiitlf  from  its  posterior  diviaioa.  Tbo  arterf  is  directed  forwards  alou^ 
tbe  iuside  of  tba  pelvis  to  reacb  the  groova  at  the  upper  pArt  of  tbe  tbfroid 
fornmeD.  By  tbis  aperture  it  pnises  out  of  the  pelvis,  nod  immediately 
diviJea  Illto  it*  termiDal  braiiches.  la  tts  course  through  tho  pi^lvis,  tba 
artery  is  pl;icod  bijtivceu  tbe  peine  fasci&  and  tbe  peritonciitu,  a  little  beloir 
tbo  obturator  nerve.  Beneath  the  pubeo  it  Hea  with  its  acoompanyitiL,'  vein 
and  nerve  iu  au  oblique  canal,  formed  piirtly  by  ji  groove  in  tho  bono, 
Kud  partly  by  fibroua  tLmio,  after  passing  through  which  it  divides  imato- 
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diatoly  into  tm  Bitenial  aud  &u  iuUnial  bmnch,  wbioli  we  deaply  plaoei) 
beliiud  tlid  exteruol  obturator  muscla. 

Bujronis.— (o>  Wilhin  Ihe  p^m't,  bwi'le*  othe»  of  <ni»!ler  tiw.  the  cblurs^or 
|>Ml«i7  ohca  eu[iplic«  a  braucli  M  tlic  ilitku  foaw  aud  nia»:le,  uid  oae  wUUb  nmi 
lmi!kw»rda  upon  the  orinuy  LiluUtki. 

Ill)  Amuttinvilic  Teucla,  wliiiJi  mny  be  ailed  pubie,  ftrc  given  off  by  the  oblunliir 
vtor;  u  it  U  sboal  to  civtipe  from  ibe  pelvis:  tbcM  Vi!«e1a  nuuify  oa  (he  hack  of  the 
pubea,  ftod  communiciLU  bebind  Ibc  buae  nnd  llio  allai'limcaU  of  the  iibdoiaiii^ 
muicles,  VfitU  amall  offscU  from  tlie  epigaulrii;  urtury.  Tbew  uuKtomoaiug  bnuidio 
lis  to  the  Innur  slilc  of  llic  aram]  ring. 

(c)  The  interaai  lerminal  branch  curves  inwardi  beneath  the  obfunlor  Ht«niiis 
(doss  to  the  inner  margin  of  Ihc  ihjroiJ  forsmeu,  and  TarniibH  btanchea  to  Ihe  oblu 
ralor  uiusclcB.  (be  gnieilis,  and  the  addui^lur  musdei 

(J)  Tbe  i-j^f rnal  Iroiinal  bruucli  has  a  similar  arrangcincnl  near  the  oa(cr  margia 
of  the  Ui.VToid  furamcn;  It  deseonds  a»  fut  a»  tbe  iHirbiiil  Lubcrnait;.  and  mijiplini  itx 
obLurator  mutcled,  and  ihu  ujijivr  encli  of  llie  luQjf  murjclen  which  are  altoi-bed  (n  Ihjl 
liibertiBitj.  This  brautb  nsually  send*  off  ■  small  artery,  which  cntcra  (be  hi].  J'""' 
thraugb  the  cotyloid  Dotoh,  and  rsmiSca  in  the  eyoovial  fatty  tiuoe,  ukd  klung  the 
tuand  Ugunenl  u  fv  ai4  tbe  head  of  tbe  famur. 


Pig.  291. 
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Fig,   2&1,   A.  Kod  B.— ViTO 
or  Tm  Lm  Will  or  rn* 

FlILVti,  WITH  TBI  ITTlcniB 
IBDHHIKL  X19.-LKS  tmiH 
tHR  IMMDI,  BHUWISO  iPir- 
rcsEST     P'lslTICins      r.r     TUt 

AmaaiNT  OHTcLiToa  A>- 
niixs  Ifrom  K.  t^oain}.    J 

In  A,  a  caw  ia  r«preMat«d 
id  which  the  abemnt  arinj 
piuK*  to  tlic  oatalJe  of  a 
femoral  hernial  prv'tfttelon  ;  ia 
B.  an  iufUuee  is  abovn  in 
vbicb  it  sarroDndt  the  tMok  «f 
the  SBO. 

a,  poeterior  nHaioe  of  Uv 
Rctua  matcle  ;  b,  ilUena  ia- 
lenioB  uoKte  ;  e,  ayinpbjnb 
pubia ;  d^  obtimil'»r  iiiem- 
brane ;  c,  placed  Da  the  faM« 
transvemtia,  [Mints  to  the  rai 
dvlereiu  paHiu^  tbruugb  lb* 
intcrniil  iaguiiial  apeitiir*:  /, 
llieteMicle:  +,tbeikc«li  of  a 
feDiiiral  bemial  aae  ;  1,  lb* 
eiturnal  illae  artery;  2,  tht 
eitvraal  iliac  vein  ;  below  3, 
the  ohtumtor  nerre  j  J,  the 
epigastric;  ulery ;  1.  ah*mal 
obturator  artery,  ariaibg  irom 
the  cpigatlric 


Tbe  two  terminal  btanebM 

et  the  obtaiatot  artery  iviin- 

muoicate  witli  eoeh  other  near 

the  lover  margin  of  ilie  ob 

tHralor  ligament,  and  nnaalomnao  with  bmnehen  of  the  inleraal  cireunflez  vt^ty. 

Tbe  exlctiial  bntneh  alao  cammmiiattw  with  offtela  riom  Lbe  sdatic  artery  near  lbs 

tuber  iai-hii, 

PcuuuAiUTiM. — The  uhlurstor  ortar}  bvqucutly  liH  lla  origin  IraoaCtrred  to  Ui* 
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tmmmencenieQt  of  the  epigutric  arterj,  uid  loineliiDes  to  Ihe  exleroal  iltac  at  ill 
temiiiutioii- 

In  861  cmae*  obserred  h;  K.  Qoain,  the  origin  of  the  obtBnlor  artery  Tiried  as 
follov* : — Id  the  proportion  of  2  cases  out  of  3,  il  aroBe  from  Ihe  internal  iliac :  in  1 
caae  oat  of  34.  fram  the  epigastric  :  ia  a  lerj  unall  number  of  cases  (sbont  1  in  73), 
it  aniM  bj  tTo  roola  from  both  the  aboTe-named  reffiels ;  and  in  aboot  the  same 
proportion,  from  the  eitenial  i1i*c  artery. 

Sometime*  the  oblnrator  arter;  arises  from  the  epigastric  on  both  sides  of  the  same 
body,  bnt,  in  the  majority  af  inataoeea,  this  mode  of  origin  of  the  ymel  is  met  with 
only  on  one  side. 

When  the  obtontor  ttttty  arise*  from  the  epigastric  it  loms  backwards  into  the 
p«lTia  to  reach  the  canal  at  the  upper  part  of  the  (hjroid  foramen  ;  and  in  this  course 
it  is  necessarily  close  to  the  cmal  ring.  tb«  openiDg  situated  at  llie  inner  side  of  the 
eiternal  iliae  tod,  through  which  hernial  protmsions  descend  from  llie  abdomen  into 
the  thigh.  In  the  greater  number  of  instances  the  artery  springs  from  near  the  root 
of  the  epigaalrie,  and  is  directed  backwards  clofw  to  the  iliac  rein,  and  therefore  lies  to 
the  ontcr  ude  of  the  femoni  ring ;  but  in  other  insUacee,  arising  from  ihe  epigastric 
aiterj  higher  np,  it  occasionally  crosses  oTSr  the  ring,  sod  cnrres  to  its  inner  side.  It 
is  when  it  take*  this  last  conrse  that  the  obturator  artery  is  liable  to  be  woooded  in 
the  operation  for  dlTiding  the  atriclnre  in  a  femoist  hernia. 

The  aDastomoais  which  normally  exists  between  the  oblnrator  artery  and  the  epi- 
gastric explains  the  nature  of  the  change  which  lakes  phce  when  the  origin  of  the 
obturator  arterj  is  bansferred  from  the  one  place  to  lite  other.  In  such  rsarrr  one 
.  of  the  anastomoaing  Tesaell  may  be  supposed  to  have  become  enlarged,  and  the  pos- 
terior or  proper  root  of  the  obtorator  artery  to  hare  remained  undexeloped  or  to  hare 
been  obUteist«d  in  a  proportionate  degree. 


IV,    FDSIO   ABTSBT, 

The  pndic  or  iateraal  pudic  artery  is  »  branch  of  coiuidenble  size  (smaller 
in  the  female  than  in  the  male),  which  is  distribnted  to  the  external  gene- 
imtiTe  organs.  The  following  description  of  this  artery  has  reference  to  ita 
WTSngenient  is  the  male ;  its  distribntiou  in  the  female  will  be  noticed 
sepuately. 

The  pndie  artery  arises  from  the  anterior  division  of  the  internal  iliac, 
•ometiroes  by  a  trunk  common  to  it  and  the  Kciatic  artery.  Proceeding 
downwards,  it  passes  superficially  or  posteriorly  close  to  the  ischial  spine,  thos 
emeirging  from  the  pelvis  along  with  the  sciatic  artery,  through  the  great 
sacro-scistio  foramen.  Continuing  in  a  uniformly  carved  course,  it  re-enters 
the  pelTis  by  the  small  sacro-sciatic  foramen,  immediately  below  the  ischial 
^ine,  and  passes  forward  on  the  inner  side  of  the  tuber  ischii,  in  the  sub- 
stance of  the  obturator  fascia. 

X>i>tant  at  first  from  the  lower  margin  of  the  ischial  tnberosity  an  inch 
tx  an  inch  amd  a  hal4  it  approaches  the  surface  on  the  inner  margin  of  the 
pnbic  arch,  and  lies  subjacent  to  the  triangular  ligament  or  superficial  layer 
of  the  aat^mbic  Essoa.  Finally,  piercing  this  fanaa,  it  divides  below  the 
■abpnbio  arch  into  the  dorsal  artery  of  the  penis  and  the  artery  of  the 
oorpns  oTemnmuL 

In  the  first  part  of  its  course,  whilst  within  the  pelvis,  the  pndic  artery 
lies  to  the  outer  side  of  the  rectum,  and  in  front  of  the  pyrifoimis  muscle 
and  the  sacral  nerves.  Thence  onwards  it  is  accompanied  by  the  pudio 
norve  and  rein.  On  the  ischial  spine  it  is  covered  by  the  glntetu  masimns 
mnscle  cloae  to  its  origin.  In  the  obturator  fascia  it  lies  external  to  the 
iiwhjrt-wietal  fooa  and  internal  to  the  obturator  intemos  muscle,  and  beneath 
tb»  triaognl"  ligament  it  is  crossed  by  the  deep  truuverse  perineal 
tmada. 
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INTERNAL  II.IAC  ABTKRY. 


Bumuc?.— (nl  Tbc  iiifrtioT  or  n-Uniat  htrmnrrh-nJol  arlert«B,  Iwo  or  llirf*  Itt 
nninbcr,  Jnclino  inwiirJs  from  llic  piulio  nrtcry  as  it  ]iissei,  oiiUiUc  ilie  iEclib'trvul 
fcwa  Bhove  tlio  tuber  i^chii.  Thvsa  smnll  vi^iiielB  run  armss  Ihc  Urhio-reclal  Gmm, 
Uinmi;]!  tha  fnl  in  that  f.ft.n,  nnrt  arc  diitributcd  to  the  iphlncler  and  l«tmlortal 
tniuclra,  Bbd  (o  tho  porU  «arrauniljiig  (Im  anas. 

Fif.  293. 


Fig.  sna. — Trew  fiF  Tt!i!  PisTniTttmnn  n*  tub  Abtshtm  to  the  Ttfcmi  or  rut  Mttt 
Pklvis,  AB  iEB>  ON  THE  heuoviIL  ur  TUR  L^rr  O3  Inxouivatdh.  Ac  (rrum  IL  Qa&ia).   \ 

a,  loft  Pilt^rnnl  oliilqoe  tnitscle  of  tho  nhclotDeD  dtiiiled  ;  b,  intemBl  obliitae  ;  c>  tnu- 
rersalia  ;  d,  if,  tho  {pnrta  of  the  rccUiFt  niuwk  difiUcd  ami  MfArnt^iI ;  e,  pKOBM  ajjitrnm 
maEcle  diviilod  ;  /.  placed  an  the  left  auricular  snrfoec  of  the  mcmtD.  points  bj  ■  line  W 
the  Htcral  fil^ins  of  nerve*  ;  g.  pUcetl  no  tho  oi  pubis,  uinn  Ihtou^h  a  liltla  ta  the  left  tt 
the  ajraphyaifl,  points  lo  tbu  illvMed  epoiiniitie  cord  ;  h,  (he  eul  root  of  tbe  cru«  pcnii , 
I.  tha  bulb  of  the  urtthrn  ;  t.  ellijilical  sphincter  atii  niUKle  ;  /,  a  portion  of  the  iscluun 
near  tho  Hpinona  prcn^Rs,  to  which  is  attached  the  short  Gafrro-sciatia  ligamenl;  m,  ihtf 
parietal  peril/ineam  :  11,  the  upper  part  of  the  uriDarj  blodiler  ;  n',  a',  the  left  *M  ilafereai 
degcendJD);  towards  the  veaiuulu  seininalis ;  it",  the  Jcft  aiEte r  ;  o,  the  inletUnea  ;  1,  Ik* 
Pofnmon  ilino  at  the  j.hiee  of  its  division  into  uitemal  and  inlenial  ilinc  artcrica  ;  2,  left 
extomal  ilinc  nrlerj'  ;  S,  internal  ilinc  ;  4,  obliterated  hypogulrie  arterj.  oTer  Bklch  tie 
na  deferens  la  aena  paRsini;.  with  the  enpcrinr  vesical  Rrter;  tx'low  it  ;  5,  miildle  tnkal 
artery  ;  6,  iDferior  veair^al  aricry.  giving  bninchca  tn  the  bladder,  and  deHendinjE  w  tfaa 
protilate  glard  and  to  the  liaek  of  tlie  pubee  ;  7,  placed  on  the  ftLemI  pleiiia,  {x^Iqu  to  ibt 
coruinon  trunk  of  the  pudic  and  aeialic  arteries  :  close  above  7,  the  gluteal  itrtvTf  a  »•» 
cut  short ;  8,  iclatio  artery  eut  short  as  it  is  eacnping  froio  the  pelvis  ;  P,  placed  on  111* 
rectum,  points  to  the  pudie  arter;  aa  it  i>  about  to  pass  behind  the  spine  of  Ihe  Urlilan  ; 
ff.  OD  the  lower  part  of  the  tectum,  piiints  to  the  inferior  biemorrboidal  hnnchs ;  9*, 
on  the  perinienm,  indicates  the  enpcrficial  porinHal  branrhes ;  Q'".  pineed  on  the  |im»I»I'i 
ghtnd,  marks  the  pudic  nrteryas  it  giveij  nO"  the  arteries  of  tlie  bnlb  and  nf  the  cmsMsbi 
1 0,  placed  00  Ihe  middle  part  of  the  rectum,  indiottes  the  enpeiior  hsmorrhoidkl  WiMVi 
as  thej  deacend  upon  that  viicda. 


1 


(h)  The  ftipcrfrial  jirrinenl  srierj',  n  lonp,  ^lender,  hut  regular  tcsm),  tnfipIlM  ih* 
Berotum  and  the  upper  purl  of  the  pprlnmuni.  Given  off  from  (he  pudic  «rtefy  In 
front  of  the  liiemorrhciijal  hmnclic*,  it  lums  upivurds  parallel  with  the  [lublo  arrh. 
croBSBB  the  tranaverae  mttBcle  of  llio  pcrinKuiu,  and  runs  forwards  nnder  oovnr  o( 
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BRANCHES  OF  TUE  PUDIC  ABTEllV. 


*a 


suparGi'iftl  fim'is,  Iwlvtcen  tlio  croctor  ponU  anil  ««fltmlor  iiriiire  mii»i*1os.  Mipipljinj 
bnlli.  In  ihia  cuurso  Uie  irlcry  graJuallj  beconips  anpcrDclnl,  niui  la  finnUy  ilUtri- 
bulod  [0  the  ekiD  of  tba  Krotuoi  and  the  dsrtti*.  IL  not  Bofreqiiently  give*  ofT  Ibe 
following  branch. 


Pig.  3S3. 


Pig.  29S.  —  ris^BOTiON 
DTTHK  pKEtlmiaM  tK  A 
TbiiKii  Mile  Snuior, 
sniivtixa  tin   Blood- 

VRSSEUi,  iio.      4 

This  iJraning  it  moJe 
froDi  a  prepuratkn  i^pDn 
a  □ii>dtficnTion  of  tbe  plnn 
of  R,  Quaid's  61fct  ami 
63nJ  PInle*.  Tbo  rivM 
■iile  thnvi  a  suprrfidsl, 
tbe  left  B  J«epir  Tiew. 

a,  the  anui.  with  a 
part  of  tbe  ialfgnrikTt 
■  nrraurtJuig  it  \  f'^  b-Tt 
half  nf  tiie  bulb  of  the 
nntbra  etpoted  hj  (lie 
retni'T.-il  of  a  part  of  the 
LuLbo-citTcrDOAua  muwlc ; 
e,  Owwjri ;  d,  rl|ibt  lubc- 
Toritj  of  the  iarbiora  ;  r, 
t,  th«  anltriat  |«rt  of  the 
■U[«.>rlicml  [»rici«il  fiucin 
pasing  forwsr\l  u[kjii  the 
acrotarn,  anil  renjoved 
froni  the  lurfucs  of  tbe 
■nuBcIeeatnlitartdcctiunB 
into  the  ile«p  fucin  \  f, 

II  ^bt      tKhlQ-IHtAl     fo4Slk 

fnun  wliieh  the  fat  nnJ 

liucio  buTB  not  been  rt- 

moTpd  ;  17,  ^IntcUri  niani- 

iDun  niiiMl«  ;    1,   placed 

on  tbe  right  traDtreitui 

periniei  miTule,  polata  to 

Ibo    Hil^ierGcia]    y'triiical 

atteij  a3  it   einerfrai   ia 

fr<mt  (li  this  cue)  'if  the 

mawle;  1',  plocvJ  lathe 

left  liile  on  the  •ur(a«  uf 

the  triaatnlar   ligament 

near    its    rtflcctlua    in  la 

tlio  inperBelal  laacia,  poioti  la  th«  tupttdolal  Mrlnwl  artoix  «ill  (hnrt ;  II,  M  tiit  rlabl 

isubiu-eaterDoana  moaclc,  [I'luti  tu  lb*  aiiiMrlltUI  |Mr)l>wl  artortta  and  mrrfm  ftmMg 

furvard  ;  S',  tbe  eame  oa  tbo  left  inIc.  the  •itmmU  aad  aor***  fa*(lii(  Umn  ill>ld«l  tliaMt] 

3,  OB  the  triangalar  ligiuadnl  of  tb«  ri||ht  ililr,  fr:\u\»  Ut  tb*  tiaiuTi-rH  p«rlii*a1  bfaiitji 

of  the  mperficial  perioeal  irtfrj  ;  i,  on  tli*  1*11  tutoruall^  nf  th'  (■"bloni,  (n'^nia  <'i   iha 

pudic  arterj  <l»ep  ia  the  iii'hiO'r«i:lak  fuaa^  ;  A^  h\  lU*  UtUti"}    ■  .  1      .    >  .4 

iif  tJiV  pudiJ^  arterin  and  arrvaa  \  '^t  '^  ttia  jeft  #I'U»  plaiv^il  If,    '  .4 

tnoM^ular  tigato'nt  or  aol«tiur  liiar  of  lb*  ■vb-uihla  (aaria  ha*  l«"<  n-,, ii  •,,  •!..,.  •,!■ 

eontiooalioD  of  tLe  padie  ttUrj,  It*  bniufc  lo  (ia  bitlh,  Mtd  uMnf  ■ii«|i>r'>  alawU, 


(c)  The  Irannrftt  prrlvrnl  trUrj,  a   'try  •iiiall   tw*).  kUm  *Uhw  tnm  IIm 
pnd'ic  artery,  Mfrmi  (It*  aNiifrfldal  barktaal,  twar  iJi*  Itrnmntm  ' 

1 1  liaa  aerow  th«  parin— .  wi4  lanaioaU*  U  Muall  bfMolM*  sh 

to  the  uaomttM  Piawte,  aad  lo  tkt  fltU  InMaw  Ihi  aiMa  tui  ,..  ..j  ^m. 

ar«lhra. 

{it)  The  ortirv  of  (ha  bW/',  ta,  aai|M^  WHUm^  M  tlWItMil  f(wi     l(  I*  lUf 

r  * « 
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Bhnrt ;  nrieinp  from  tlip  jiudle  betweun  [he  layers  of  t.lie  mb-pnliir  riscU,  an6  pudllg 
tnin»vrr?Fl<r  innarilB,  Ihla  nrli^iTi'  rraoliu  the  bulli  a  Utile  in  front  or  the  centnl 
point  nf  ihe  periDWum,  nod  ramifies  la  the  eni«lile  titdue.  U  gina  a  brao<li  Ut 
Cnir|>pr'it  gliiii<l. 

(?)  The  nrtenj  of  Iho  corpus  eatKrno0um  fprorundn  penis),  one  of  llie  IrrmiiMl 
hntncho  of  tbe  internal  piitlic,  runs  a  short  di»lance  bclveen  the  cms  peiiia  nod  Ike 
rainiis  of  the  pulx-s,  and  then  continuing  forward  pcnelniies  Ibe  omt,  and  nmlfl« 
in  tlio  corpm  cnvernosum. 

(./)  The  doTKal  or'fry  of  (hf  pcnU  mns  Ijctweon  the  cttub  and  Ihe  pnbic  s^mphru*: 
havins;  plcrr^ed  the  RUB[H!n>>ary  ligament,  it  oiinlinaes  nloiig  tlic  dunoim  o!  llie  pcni* 
imineclinlGl)  hencath  the  ekin,  and  pBruiiel  "itli  llie  donul  cda,  u  well  n  wiili  Iha 
L'Krrej'pnndin^  .irtery  rif  the  opposite  fide.  It  euppties  lite  integnment  of  Ihe  penii, 
nnd  tUo  fibruUB  xlicuth  of  tlic  corpna  cavernoanm, auaHtomaiing  wilh  the  deeparlvriet; 
anil,  near  the  corona  glaadid,  dlridei  into  linuiches,  irhich  iDppljr  the  gbins  nnd  i]ie 
prepncc 

PECPtuwTtia — Oriijin.  The  pudic  arlerj  is  sometimes  small,  or  It  i«  defcctire  in 
one  oc  two,  or  even  three  of  it*  imial  hnnehc",  whii-h,  in  those  cirpum-ilance*,  are  mp- 
plicd  by  a  EDpplemGntal  vesr«l.  llie  *'  acasnijry  frinlic"  The  defect  most  freqnenMr 
■net  irilh  Is  that  in  which  the  piidie  ends  u  tlie  artery  of  the  bulb,  whibt  ihe  arlcriEt 
of  the  ecirpUB  cavemosam  and  the  dorsum  of  [he  penis  are  derived  from  Lhc  >ew 
aory  pttrlie.  Tint  all  the  three  arteries  of  the  penis  may  be  supplied  bj  Ibe  Bcceauiy 
puilio,  the  pnilic  itself  ending  as  tile  superfieial  perineal.  A  single  acccMocy  pijitie 
has  been  seen  to  eupply  liolh  cavenions  arteiiea.  whilst  the  padic  of  Uie  right  liih 
gave  bath  dorsal  arteries.  On  the  other  hand,  cases  have  ocearred  in  whieh  miIt 
D  sini-le  branch  woa  fumi-heil  by  Ihe  aceesnory  artery,  cither  to  lake  Ihe  plae«  of 
an  ordinary  branch  altogether  irinting.  or  to  aid  one  of  the  branchei  vl^ch  wu 
diminntiie  in  sice. 

The  "crrfmrn  ptiilic,  the  oceaslonal  arLerj  above  allnded  lo,  generally  arisM  ftvm 
the  padic  itself,  before  the  passage  of  that  vessel  from  iJic  saero-sciatic  foramen,  and 
descends  within  the  pelvis,  and  along  the  lower  part  of  the  urinary  bladder,  it  !■» 
on  the  upper  pari  of  the  prmitate  glund.  or  it  may  be.  for  a  short  space.  likewiM  na 
the  posterior  margin,  and  then  pmeeeding  forwaidn  nhove  Ihe  racmbranou*  part  of 
the  urethra,  reaches  the  perlDneum.  hy  piercing  the  fascia  of  the  suh-pubie  areli. 

The  Bccefsory  pudic  sometimes  arises  with  the  other  branehcs  from  lh«  internal 
iliac,  and  is  not  unfrequently  connected  with  the  prostatic  or  other  bnuieh  of  Ihe 
inferior  vesical  artery.  A  vessel  having  a  uimihir  distribution  may  spring  from  the 
exlCTnal  lliae,  through  an  irregular  obtunilor.  or  throngh  the  epigastric  irlery. 

Brnndirn.^  ArlfTij  qf  Hit  hulb.  This  vcsel  is  eometimes  small,  aom^tiines 
wanting  on  one  side,  and  oeoisioually  it  is  donble.  But  a  more  imporlaut  ileviatloa 
from  the  enramon  condition  is  one  sometimes  met  with,  in  which  the  vessel,  ariring 
earlier,  and  crossing  the  pcrinmum  farther  back  than  usual,  reaches  Ihe  balli  fmm 
Itehind,  In  surh  a  rate  there  is  eousidorablo  risk  of  dividing  the  arl«ry  In  performiiig 
the  [alerni  operation  for  stoue.  On  the  other  hand,  tvhcn  this  small  ve»icl  arises 
■n  accessory  pudic  artery,  it  lies  more  forward  than  usual,  and  out  of  danger  in 
of  operation. 

The  dorial  artery  of  the  penis  has  been  observed  lo  arise  from  (he  deep  femonl 
nrlery  ami  to  pass  obliquely  upwards  and  inwards  to  roach  the  Tool  of  ibe  peoia 
Tledemana  gives  a  drawing  of  this  variety. 


The   pwiie   artery    in   the  femaU. — In   tlie  fomalc  this   vessel   ia  mticli 
BTDallv  th&n  in  the  male.      Its  coumo  is  Bimilar,  and  it  gives  ths  folloviti)[ 

hranchts. 

The  niperHciul  pcrincril  brnncli  is  Jistribiited  to  the  InUa  pudenilL  Th« 
arUry  of  ihf  bulb  siippllea  the  maaa  of  erectile  tianiie  above  and  at  the  ddes 
of  tbo  GDtraneo  of  the  vagina,  uaiiioj  the  bulb  of  tba  vagina.  Whiiat  the 
twii  terminal  branchee,  oonx-sponding  to  the  artery  of  the  corpus  cavemosam 
anii  tlio  doi^  arterj  of  the  poiiix,  are  dialributod  to  the  cliloria,  «ni]  U« 
.ed  tbo  profniuiii  uid  doraal  orlerica. 


SCIATIC  AND  GLUTEAL  AETERIES.  42B 


V.    SCIATIC  ABTBBT. 

The  sciatic  srfauy,  the  largesl  branch  of  the  internal  iliao  trunk,  excepting 
the  gluteal,  is  distributed  to  the  musdeB  on  the  back  of  the  pelvis.  It 
descends  upon  the  pelvic  surface  of  the  pyriformis  muscle  and  the  sacral 
plexus  of  nerves  ;  and  turning  backwards  beneath  the  border  of  that  muscle, 
it  passes  between  it  and  the  superior  gemellus,  and  thus  escapes  from  the 
pelvis,  along  with  the  great  sciatic  nerve  and  the  pudio  arterjr,  at  the  lower 
part  of  the  great  sciatic  foramen.  Outside  the  pelvis,  this  artery  lies  in  the 
iuterval  betireeu  the  tuber  ischii  and  the  great  trochanter,  covered  b;  the 
gluteus  maiimuii. 

BsiscBSs.— The  stnatic  artery  gives  off  several  blanches  to  the  eitcnial  rotator 
raaacles  of  the  ihigh,  on  which  it  lies,  and  to  the  great  gluteus  by  which  it  is  con- 
cealed.    Two  others  have  received  special  nsuies,  vii.,  the  following  : — 

(a)  The  coccygeal,  iDclines  inwards,  and  pierdng  the  greal  sacro-scialic  ligament, 
reaches  the  posterior  surface  of  the  coccyx,  and  lamifies  in  tlie  (at  and  skin  about  that 
bone. 

{b)  The  other  named  branch,  eomtt  ntrm  uthiadici,  runs  downwards,  accompany- 
ing the  sciatic  nerve,  along  which  it  sends  a  slender  veaaeL 

Some  of  the  branches  of  this  artery  are  distributed  (o  Ihe  capsule  of  the  hip-joint ; 
whilst  others,  after  supplying  tlie  contiguous  muscles,  anastomoae  with  the  glutesl, 
the  internsl  circumflex,  and  the  snperioi  perfoiaUng  arteries  in  tlie  upper  part  of  the 
long  Bexor  muscles  of  the  thigh. 

VI.  GLDTBAL  ARTBKY. 
The  gluteal  artery,  the  largest  branch  of  the  internal  iliac,  is  distributed 
to  the  muscles  on  the  outside  of  the  pelvis.  It  inclines  downwards  to  the 
great  sacrosciatic  foramen,  and  escaping  from  the  cavity  of  the  pelvb, 
between  the  contiguous  borders  of  the  middle  gluteal  and  the  pyriform 
muscles,  divides  immediately  into  a  superficial  and  a  deep  branch, 

BaitscuES. — (n)  The  taperficiai  branch  running  between  the  glutens  moximus  and 
gluteus  mediua,  divides  into  ramiScations  which  are  moat  eopionily  distributed  to  the 
gluteus  maximuB,  and  anastomose  with  the  sciatic  and  posterior  sacisl  arteries. 

(&)  The  dup  branch,  situated  between  the  glnteus  medius  and  gluteus  minimus, 
runs  in  an  arched  direction  forwards,  and  divides  into  two  other  branches.  One  of 
these,  the  saperior  branch,  follows  the  upper  border  of  the  gluteus  minimus  beneath 
the  middle  gluteal  muscle  and  the  tensor  of  the  fascia  lata,  towards  the  anterior  Iliac 
spine,  and,  after  having  freely  supplied  the  muscles  between  wliieh  It  passes,  snasto- 
moses  with  the  circumflex  iliac  and  the  ascending  branches  of  the  eiteroal  circum- 
flex arteries.  The  second  or  inferior  bnmch  descends  towards  the  great  trochanter, 
supplies  the  gluteal  mosclei,  and  anastomoses  with  the  external  circumSei  and  the 
sciatic  arteries. 

(c)  A  nutrient  branch  enters  the  hip-bone  at  the  pUce  where  the  artery  emerges 
from  the  pelvis. 

VIL     ILIO-LUUBAK    ABTBBT. 

The  ilio-lnmbar  artery  resembles  in  a  great  measure  one  of  the  lambar 
arteries.  It  passes  outwards  beneath  the  psoas  muscle  and  the  external 
iliac  vessels,  to  reach  the  margin  of  the  iliao  fosHt)  where  it  separates  into  a 
Ivmbar  and  an  iliac  diviuon.  The  fiist  of  theso  nmifiei  iii  the  psoM  and 
quadratns  muscles,  oommnnicating  with  ths  Iwt  lombsz  artsiTi  and  ftn- 
nishing  branches  to  the  vertebral  cwoaL  Tlie  rweoud  oc  <Npa  dtfWua. 
turning  downwards  and  outwards,  nther  in  tba  JWlOTI  HbM" 
it  and  the  bone,  anastomoses  with  the  drcumflex  fliM  ait«^  f> 
the  external  branches  of  the  epigastrio. 
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tXTEKNAI.  ILIAC  iRTERV. 


PKCDLUUlTiia.^Tliu  iliu-luuilnir  artery  lonielimei  Krixct  from  t1i«  latcms^  iliM, 
lliovo  Llie  i)ir<«ion  of  Liuit  trunk  ;  nrid  more  tarcl]'  froin  the  uommon  iliac  Tbe  Uac 
ftoil  lumliitr  poiiioba  CDmcttmcH  arise  ftcparalclj  ttom  Ibe  ponul  Initifc. 


Fig.  SUI.  Fig.  3VI.— Abtuliu  or  td»  Bun 

or  TUB  Piii.ui  AUD  Uppki  P*mt 

OTTii£TuiGn(rtiiDjTie(leiPua).l 

a,  c™«t  of  (he  iliam  ;  6,  tnl^r- 
riiil;  of  tbe  Uoliiuui  Knd  l<<*er 
■tt-'iehment  of  I  lie  ethI  arm- 
Kialle  ligament  ;  e,  ^«t  in- 
cliOEiIer  ;  d,  intc^ameot  tdhuiI  die 
aiinH;  <,  great  Acia^c  nerte ;  1, 
Imok  of  Uie  glotail  aiiioy  m  it 
lataea  froin  ibe  great  aftcRrM'Alie 
funmen,  Ibe  anperfiettl  brui^bn 
cut  sbnrt,  tbe  deep  ireli  aeen  jmia- 
iag  round  on  the  Qp]«r  part  of 
tbe  gluteni  tnioinius  niiuctei  i, 
piim'ij  on  the  great  saov-ieutie 
ligiiiiKiit.  poinU  to  tb«  podieuleiT 
m  the  [du^o  wbera  it  winJi  era 
tlin  Imck  ijl  the  87.ine  of  the  iBtliinn  ; 
-'.  the  eoptitmntiDQ  of  tbe  (Uifrj 
tiwArdi  the  perinmin  nn  Xhr  in- 
tiliu  of  the  tDberoaii}  anil  ti<nat 
of  Ll^u  JKhinm ;  S,  3,  tbe  Ki^ti^ 
■iter;,  the  upper  Ggum  plaenJ  «ii 
the  pjrifuniiii  iDOwde,  the  luivc 
ou  the  grenl  seialic  nen-e;  *,  i', 
firit  peiforaling  arlerj  poanng 
through  tbe  upper  part  of  tbe  great 
adiluetot  muscle  ncJ  anaslannKing 
with  the  pf.il*rii)r  linnch  of  liie 
inlemaJ  citcuiBllex  arlctj,  irbifb 
npiienrs  hi'tuMD  the  quaiiista*  tai 
tlie  udducUir  oinEcle* ;  6  ami  (, 
port  uf  tbe  wcond  and  Uiifil  per- 
futaliiig  arlerin. 

When  the  lineal  of  the  lambar 
■rleriei  ia  wnnling  it  \t  replaced  b;  a  bnncli  from  the  ilio-lumbnr,  iihidi  is  tncreucil 
in  size,  Rnd  by  a  uaall  ulfdct  fioin  the  middle  ^cral  arlcry. 

Vlll     LATKKAL    HAOBAL    AKTBKIRS. 

The  laUral  saeral  arterieA  aro  usually  two  in  number  on  eKcli  tide,  Umh^ 

occnaioiiall.v  tbey  nrc;  uiiitoil  into  oiio.  Hie  two  arteriea  arise  close  togetliut 
from  tho  pOFtoridr  ilivi-iioii  of  the  intoriial  iliao.  One  U  distributed  upon 
tho  iippiT,  and  lUo  otliur  upon  tho  lower  part  of  the  sicrum. 

Both  arti^rica  piis.i  downwitrda,  at  tho  uiiue  time  iuclining  soiuovlial 
iuwunlfi,  in  front  of  tho  pjriform  muscle  and  liie  siicral  nerves,  which  tliejr 
Rupply  witii  twigB,  nnri  ronch  the  inner  tide  of  the  anterior  aacral  foramina. 
Continuiiijr  to  descend,  the  lower  one  approecliTB  the  middle  line,  and 
auaatomoBuB  with  tlie  middle  ancml  artery. 

Ihirsal  BrtiKflies. — The  liiteriil  nacral  iirterieB  jpvc  oH  n  cerica  of  branelins 
wliich  enter  tlio  anterior  Buorul  foniniinn,  £nch  of  these,  after  haviiij* 
furnished  ivitliin  iha  furainen  a  spinal  liraiich,  nhich  rnmiliea  ou  the  bouw 
ftud  membmuea  in  tho  interior  of  the  Batiid  canal,  escapes  by  tho  oor- 
rcspoudiDg  posterior  Bncral  fumuicii,  aiid  is  dittiibutaij  upon  tbe  dovMtl 
surface  of  the  Bauruiu. 


EXTEKNAL  ILUC  ABTKKY. 
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EXTERNAL   IUAC    ARTERY. 

The  eiUrua]  or  the  two  nrt«ne*  nsnlUog  from  the  dirttion  of  the  oommon 
iliu:  fomu  n  large  cantinuoas  tmiik,  which  exteuila  downvBrds  in  the  timb 
u  fur  Its  the  lower  bonjer  of  the  paplitens  miuule,  bul,  for  iwrn^uivDce  of 
dtsscriptiDii,  it  it  tuuned  in  aaeoetaive  pMts  of  its  coune  extenial  ilimo, 
femoral,  aod  poplit«*L 

The  eitertud  iliac  u'terjr,  liirger  tbaa  the  iatonial  ilino  urteiy,  is  pUoed 
within  (he  abdomen,  ftnd  o^tteuda  from  the  division  of  the  comuiou  tluu  to 
tlie  tonrer  bonier  of  Poapkrt'i  liguneat,  where  the  rea-'l  eutun  the  thigh, 
Btid  is  Darned  femoral.  Iteceiidius  obliqaelj-  oatwRrds,  ita  course  through 
the  nbdotiitunl  cavity  majr  be  inaiked  by  a  Hue  dmwu  Iroui  the  left  tide  of 
the  umbilicus  to  a  point  midway  between  the  DDtorior  Biipcrior  Bjnnooa 
process  of  the  ilium  and  the  tijmphf  sis  pubis.  This  lino  woulit  also  indicata 
the  direction  of  the  common  iliac  artery,  from  whieh  the  aztemal  iliac  is 
diri:ctly  continued. 

llie  Tesaet  is  covered  by  the  peritoneum  and  iutestinm.  It  li«t  along  the 
upper  margin  of  the  true  pelvis,  resting  upon  the  iiiiior  border  of  the  psoas 
muscle.      The  artery,  however,  is  eeparAted  from  the  mHa<^  by  tlM  fucia 
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Pig,    2S5.— ViKw    o» 

TOE   rKIIUFlL  Aa- 
TEBIU      AXD     III  EI  n 

Uivisiom   <i»    TUE 

llMUT     SlIlK     or     1 

Male  Feltih 

Pur  tbe  dclailed  dc- 
sctJ|'LiuD  of  this  Dgnnj 
nee  V\g.  a»S,  p.  iiy, 

3'.  tbtrieUeitctDal 
iliac  artery,  accDiDpa' 
sicil  li>  llie  corretjwdd- 
iug  vQiD  i't  i^asId^ 
bcluw  LDto  the  rcmorikL 
Vi^uclii  nudtr  Poupart'i 
ligament;  12.  t|ii- 
tuiiio  artcr;  viniliog 
to  the  iDiide  uf  *,  +, 
tlic  ipermatic  CJrd  ; 
the  epigulrie  arltrj  ia 
ont  Hhi^rt  superiorly ; 
lit,  cirtutpdti  iliac 
■i-t^rf  sniulDinniing 
wiUi  IC,  tinncbc*  of 
tlia  iUo'tamUir  ;  1 1, 
Bpenaiiic  arleiy  an  J 
Teiu  dacaudlDg  Wj-iin 
lliB  iptTiuatiu  eord; 
+  ,  vritlitn  llie  jjclvis, 
tlie  vu  dt<rvrDtiB  de. 
■ccddiEig  frouk  Ibc  cord 
lowarda  lUc  blailder, 


iliaco,  to  ivhiuh  it 

is  bound,  to;jctlior 

with  the  oxturuol  iliao  vein,  hf  the  sub-peri toneid  liBBUe. 


IL 
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KXTKHSAL  ILIAC  ARTEHY. 


Jlelatiuii  (u  I'ci'fjj,  tC'i: — ^The  exlomnl  iliac  vein  lie«  at  first  beliind  llii- 
nrtvry  with  an  iDulinitliuu  to  the  iiinor  side  ;  but  ai  both  vesteU  iip|)n»ch 
PoU|i»rt'ii  li[;aineut  at  tlie  tuie  pait  of  tho  pelvis,  the  Vuiti  ia  oii  ihij  sune 
plmio  with  the  artery  and  quite  to  the  inner  side,  being  borne  futwarUn  by 
the  bone.  At  a  abort  ilistnuca  from  its  lower  end  the  artejy  is  cnmwl  by 
the  draumllex  iliuo  vein. 


Fiis,  SHI. 


.r 


Kg.   S8fl,— Tiiir   nr   thm  DianitMTCo* 

iXD    AniSIOUOBIt    ur    TDK    KnUtlTWl« 
XVV      lUttVIAI.      HlMKtJlT      ARTMUn 

{Irani  Tiedcminii).     j 

For  ihs   deUilcd   dewriptlun   ef   Ihu 

figure,  Kt  Fig.  S(-S.  p.  Sr.l. 

7,  placed  OD  Ihe  tnuihcersBlii  Diiude 
aboie  the  iulvrmil  iiiguinaJ  ■[wrtoic  |>i>iiiu 
to  the  lul  pail  of  ths  eiletnal  iliac  aitsj 
at  the  [ilaoe  where  it  gitei  origin  to  £,  lh« 
epigMtrie  aud  0,  Ifae  eircumflex  jli^e  V' 
tery;  10,  u»ulonio»ii  of  iLa  r\iif%/tirtc 
nrtcry  and  the  nbdomiu^i)  branch  nf  ih*  io' 
Ii'iujl  uatuiuary  in  and  bthiail  Ihv  nctot 
muscle;  II,  ibe  ipeimatic  curd  rccciYiiij 
Lbe  exlerDAl  sjieriDnlic  brancii  froio  the 
epigHBlric  artirj;  12,  feoi'iral  arltr}  :  IS. 
lemvtal  tcid  :  It,  a  ijmphalji:  glaod 
duiiiut;  the  feoionl  tios. 

Large  hjmphatic  glaniU  vn  found 
ri^tiij);  upon  tho  ftont  Bod  iniuir  nde 
uf  Ibe  vessel ;  and  the  spenuktio 
\i    -In  descend   upon  it  near  its  tnt- 

i.jjiijtion.  &  branch  of  the  ytniio- 
I  rural  urrir  crosses  it  just  Above 
Poupart's  ligament. 

Bkakches.  —  The  external  iliM 
nrtory  supplies  Bomo  unall  brancha 
I"  I  hi.'  pBoos  uusale  and  the  Dfi);b- 
iK'UiiQg  lymphatiu  ghinds,  uid,  olote 
to  its  tenmnation,  two  other  brauchw 
i>r  t'r'ii-'itlerable  size,  named  the  epi- 
_;.!  .'i  hj  ml  the druuoi flex  iliac,  which 
iiri.'  dietiibuted  to  the  Walls  of  the 
abiluniou. 

I.    TbE     EFIUASTBIO     ABTSKT     (ill- 

fi^rior  epigastric)  ariica  from  the  fore- 
jiart  of  the  external  iliac  artery, 
viaiiftUy  n  few  linos  above  Poupart's 
ligament.  It  first  incliuea  down- 
wards, so  as  to  get  ou  a  level  with 
the  liguiueut,  and  then  passes  ob- 
liquely upwards  and  in  wauls  botweeo 
the  fasda  trausveraalis  knd  the 
peritoneum,  to  teach  the  rectus 
muscle  of  the  abdomen.  It  ascends 
almost  vertically  behind  the  ruolus, 
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BRAKCBES  OF  THH  EXTRBKAL  ILIAC.  Mi 

and  riiiiiig  within   the  aheatb,   is  placed  Iwtureen  it  ao'l   Uie   mtuelp,   am) 

ti'Tiuiuatea  at   some  distauce  above  thi*  ainbilicus  ID  offict*   which   iitliiifj 
ill  the  Bubitnuce  of  the  muaclu  uiid  nuistomusu  wilb  the  turiujual   brAUdie* 
of  the  internal  mammarj  and  iuferior  iiitercoBtal  HTterieB. 
■   1'he  epigafitrio  iirteiy  i^  accompaiiied  by  two   rtiiu,  which  unite  into  a 
■ingle  trunk  before  ending  iu  the  eiterual  iliac  vein. 

In  its  course  upwards  fram  Ponpart's  ligament  to  the  reotns  muscle,  the 
srt«rj  pusaes  cIosd  to  the  inner  siija  of  the  iuternol  abdimnimd  ring  ;  and 
the  rae  defcreiis,  entering  through  the  n^g,  tuma  Ueliind  thu  urteiy  in 
deaceudiug  into  the  pel  via. 


BunQBra.— These  aro  small,  but  numi^roiie. 

(<i)  The  crenuuilcric  lulcry.  a  Blender  bruucb.  accompanies  Ihe  Bpennatia  cord,  anil 
■Dpplfiag  the  cremantec  muscle  uad  other  corcringd  al  thu  cord,  aiiiuloin<i£«i  with  (he 
ipermatiu  arlct;. 

{b)  Several  iiiiiamJar  hrmchcs  ari^  from  esch  Ma  uf  ihc  cpigiulric  artery,  raniify 
in  the  rectus  muacle,  and  commuaicaLe  with  the  bniiichea  at  the  liitubut  aud  circnui- 
Aex  iliac  arteries. 

fc)  Huprr^uil  biantbea  perfciiale  the  abdomioal  moules.and  juLabeacalh  the  ikiu 
with  hraDcbca  of  the  superSi^isl  epigiiatriu  artcty. 

Icf)  The  pu/iic  is  a  »mall  hrauvli,  which  rnmi&cs  Iwbioil  tbo  piibes,  and  ooro- 
municatea  by  meaiu  of  one  or  more  dcaoondkug  twig«  wiLh  a  aimilar  branch  fnini  the 
obturator  arterj'. 


Pip-  2B7. — VntW  of   THB    REllTIilB  uw 

lUK  Vif-saELS  or  tiih  Uauifi  to  a 
FuiuiUL  Hekkia,  &C.  (rram  B. 
Qluunj.      4 


Fig.  207. 


Ill  the  upper  part  of  tbe  Ggare  a 
purtiun  ill  the  Hat  uiuulea  uf  the 
aliJumeii  iiia  bwu  ri'iuocinl,  dinidjiyiiie 
iu  |NLtb  the  trjLUHvirrsAJid  fuvriu  4ud 
pcrit^htieal  Uitiag  of  the  abdomt^n  ;  in 
the  lower  the  riwcia  lata  of  the  thi^b  ia 
in  {lart  remured  and  the  abeath  <>r  Ibo 
femurid  vc^u^U  o|<eiiud  :  tbu  auc  of  the 
femoral  Leruial  lumuar  bat  alto  beea 
opcnud. 

o.  luilfriur  sapcrior  spiDDUS  proccsa 
of  tbti  ilium  ;  b,  apaocuru^Ls  of  the  eX' 
toraal  obLique  moHclQ  above  the  uxttr- 
nal  iaguioal  apeitare  ;  C,  the  abdonii- 
nal  i>er]tei]euia  adiI  fawia  trnofl- 
Tervlia ;  d,  the  iliac  purtiou  of  llie 
fucia  lata  near  tbe  aapbtuic  opening; 
t,  laa  of  a  femdial  heroin ;  I,  |iuiiila 
to  tbfl  feiuural  arterj  ;  2,  feiaurul  leja 
at  Ibe  place  wbuie  it  is  juined  hy  Ihc 
BBplieoa  Ttin  ;  3,  epigaatrio  arturj  and 
Tsio  paflbiui;  up  tuwarJa  the  back  of 
the  iccliia  mur^lc  ;  *t  pla^ied  upon 
tbe  ufjjior  part  of  tlie  fcmural  v«ta 
cloee  belijw  the  commoa   trunk  of  tbe 

epigaitric  aud  an  alwrrant  obturator  arterj :  the  Utter  ntterj  la  HCd  in  UiU  caw 
doH  to  the  Teln  and  between  it  and  thu  ntick  of  the  heruiol  luinuur. 


to  plM 


2.   Tbe  I'iRCcrKrLBX  iliao  ajltbbt,   smaller  than   the   preceding  vessel, 
aiiaoB  from  the  outer  siJe  of  the  iliac  artery  near  Puupart'a  litjaniciit,  aud  i" 
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FEMUHaL  AKTEUY. 


directed  outHnxda  buliiud  Ibat  bnud  to  tlie  miteiioc  superiur  iliftc  tplue. 
Following  theiiee  the  crest  of  the  hii>-houe,  tha  ntterj  givoa  Wuiches  to  tLe 
Qiacut  muscle,  furuishes  others  which  are  ilistriliiitud  to  the  abdomiiiitl 
muBclcs,  aud  auostamofiea  with  theilio-lumbor  artery,  lu  itseouiseoiitvariU 
this  aitery  liuB  in  front  of  tliu  trauftveiTSJiUa  fkfuia,  at  tlie  juiietiou  of  thi* 
with  Uiu  fascia  iliAca. 

Two  rdiis  accDuipan]'  the  circumflex  iliac  arterj';  these  nuite  below  iiito 
&  KiDglu  veHftcI,  wbiuh  crooGes  the  cxteruol  iliuc  artery  about  an  iucJi  nbovo 
Puupiirt's  ligumout,  &ud  oaterB  thu  tucteniol  iliuc  vein. 

Tbo  titmnilar  brnutli  in  given  off  near  tha  ilioe  ctcsL,  and  a«cvaJ»  on  Lh«  forv-part 
or  llie  abdiiDicu  liplivccn  llio  imatvciviiliri  and  inlenuii  oliliigoe  nmai'lct ;  luring  tup- 
plied  Ihooc  mu&oJeBf  it  uiuLKtunioBua  nilh  L]ic  lumbar  and  (;t''E^^^i^  brlenca.  I'LU 
traacli  varies  much  llhsiie,  and  is  ouuailaimllj'  rcpbued  by  «cvera1  unikilei  uiutmUt 
oBwta. 

rcct-'LuaiTTEa. — Siie. — Id  those  rue  cases  in  vhich  tbn  prindpal  blood  vchmI  ■>( 
the  lower  limb  is  conLliiucd  fruin  the  ialGrnii]  illau  (p.  4jl).  ilic  cxlcnial  iliar  antrj 
U  corci^Bpondingly  dimiuUlied.  and  eaik  In  the  muiclea  of  the  trout  of  Uie  lliigli. 
Ittking  the  jilace  of  the  prornudn. 

Braiidteii.—'tbe  usual  iinrtihcr  of  two  principal  liranelics  of  the  extctn*!  iliac  arteiy 
maj  be  increased  by  ilic  wpnnil.iijn  of  tlin  circuoiilGX  iliBC  into  Ino  btanchea,  or  hj 
the  addition  of  u  biuDch  iitiuully  derived  from  snulher  aoutvu,  tacii  ai  the  iulcnul 
cirtumHei  artery  of  llio  Ihigli  or  the  oblumtor  aiicry. 

The  fjtiauttnc  urtery  octasiunaUy  arises  higber  than  u«ual,  aa  at  an  inch  and  a 
half,  or  even  two  iutbcs  and  u  liilf,  above  roui'art'n  ligarocnt ;  and  it  has  been  tttu 
to  arixe  below  tliat  llgatiient  from  the  femoral,  or  from  the  deep  feniotal  artery,  Tbe 
epigastric  frequpnilj  fiiniishca  llio  obturator  artetj'  '■  and  two  eiamplea  are  tecoidcd 
in  nhieh  the  epigastric  artery  arose  from  an  obturator  furnished  by  the  iulcnul  iliac 
artery.  (Monro,  "Morbid  Anatomy  of  the  lluinaa  Gullet,"  &c.,  p.  437.  A.  K.  )le«r1- 
baeh,  "Die  eidieiKle  Art  deg  Uruclisehnilles,"  ftc.)  In  a  dtiglc  iualance  the  tpi- 
gastrie  irlery  was  represented  by  two  branches,  one  nriaiug  from  tlie  eili-raal  ilUi^ 
and  the  olbcr  from  the  internal  iliac  artery.  (I,aulh,  in  "  Velf'Caa't  MtSiUdoe 
Upf  ralolre,"  v.  U  p.  i6'2.)  Some  eomtiiimtiuuB  of  the  epigastric  with  Ibe  tnlcnul  eir- 
vumflei.  or  wlUi  the  cireuinfiex  iliui.-.  or  with  both  Ihoie  vct»els,  have  been  nolriwl, 

The  circtiitijtcjc  iliac  arteiy  sumetimcii  deviates  from  its  ordinary  position, — ari*Lug 
nt  a  dislauee  not  exceeding  an  incb  bIhive  I'oupart'a  ligaiDBOl.  Ifcvialii-na  in  the 
oppoiile  direction  are  more  rarely  met  nilh  ;  it  hna  in  a  fen  L'atci  been  olncrtcd  10 
oiise  below  the  ligamcal,  from  the  femoral  artery. 


FEMORAL  ARTERY. 

Tbe  femoral  ortor;  is  that  portion  of  the  arterjr  of  the  lower  limb  which 
lies  in  the  upper  two-thiiyla  of  the  thtgh,~~ite  limits  being  morkiMl  abore  by 
Poupart'a  ligament,  and  below  by  the  opouiug  in  the  grekt  adductor  iniucle^ 
nftor  passing  through  which  the  artery  receirea  the  name  poplitonL 

A  general  iudicntion  of  the  direction  of  the  femoral  artvry  over  the  foie- 
port  and  inner  aide  of  the  thigh  b  given  by  a  liuo  reaching  from  a  jjoiut 
miilway  TjotHCou  the  anterior  anporior  iliac  spine  and  tho  symiJiywa  of  the 
pubes  to  the  inner  side  of  the  iutoruiU  condyle  of  the  femur.  At  tlitj  upper 
part  of  tho  thigh,  it  lioa  along  the  middle  of  a  doprcasiou  botwevii  lh« 
inuRcles  covering  the  femur  on  tho  outer  dido,  and  the  aJdiiutor  tiiusdes  uu 
the  inner  aide  of  the  linib,  and  nhich  is  known  hj  the  name  of  Scar]«'a 
triangle.  In  tliia  situation  tho  beating  of  the  artery  may  be  fuU,  and  the 
circulation  through  tlio  vcBscl  may  be  iiujet  ouaily  controlled  by  preeaure. 
Uolow  tho  upper  third  of  tho  thigh  it  ii  crossed  by  tho  uppur  and   inner 
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Pif.   998.  —  Airnninii   TiKw  ar  tre  A«- 

TIBIIta     or     TIIK       PlI.VIS,       TlllQII,       IMI 

Kmrs  (fivm  TicJeiaiLiip).      ^ 

a,  nnteriar  supiiriDr  iliac  apine  ;  A,  lensgt 
Taginoi  ruiDoria  muaolo  ;  e,  tnttns  ialtTDut ; 
d,  ieudoD  of  tbe  adJatitur  magauJi ;  e,  hu*. 
toriaft ;  f.  rcotua  moscli} ;  17,  tliir  oi>lou  lyiug 
u|iau  tbe  left  iliiio  iirtei-j  ;  A,  otinory  bloJ- 
dcr ;  1,  lover  pari  of  tlifl  uUlumiaal  norU 
diTiiling  intii  Iba  mmiDoa  lliu)  nrlerim  ;  1', 
midillo  S'lcr^U  nrtcr;  i  2,  left  nomigDa  iliac 
krter; ;  3,  aitcniBt  iliaB ;  0'.  dsap  olroaui' 
flai  ilijka  braacb  ;  3",  0|iigaatriD  wlaJiog  to 
tba  insiclQ  of  tbe  apennitio  cord.  UDil  giving 
oS  3"',  iu  crpin[LdLorii!  braucb  ;  4,  f*^i]iar:il 
>rl«ry.  on  tbs  rigbl  aiJt;  sliowa  in  Soana'a 
trisDjIu,  OD  Ibc  left  eipdied  as  fnr  lui 
U-aulet't  cMini ;  4',  tnpurlicijtl  circumBei 
ilina  kqJ  epigutrio  (if  tbe  rigbt  Me  ;  4'', 
luperScial  puJio  Aai  iagniuul  braacbci ;  6, 
prifuniln  riimoris  artcrjr,  descending  on  tbe 
left  aide  behioil  tbe  odJaotor  Inngiia  ;  13, 
exUrani  oiroaoiSei ;  6',  ils  a^oendiog  or 
glnlcul  brancbes ;  G",  its  Jeaoeading  branches; 
7,  T,  inlcmi!  circuoiflax  arter;  ;  S,  auparior 
ptrforating  ;  B',  aocond  perf  jrnting  trantb  ; 
9,  9,  lauscukr  brancbea  of  tbe  femonU  nr- 
Inrj  ;  9',  anaitimntlc  bmnch  ;  10,  internal 
■up? rinr  arlicuUr  bnni^b  of  tbo  poptil#al  ;  Iff,  inferior  bran«b , 

bordor  of  the  eartjrins  muaolu  whbli  forms  the  outer  wnll  of  the  tri-ingle, 
and  wliich  couceals  tlio  Teasel  in  tlio  roiaaiuder  of  Jta  oounte.      In  tbe  first 
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piirt  of  its  course  tlie  femora!  urtery  is  covered  only  by  the  sJiiu  and  fascia 
titta,  and  by  the  sli^utb  wliiuU  iuvedtsboth  the  artery  aud  vciu,  viz.,  thecnual 
alieath  (p.  'J93).  la  tho  lowtr  part  of  its  couise  it  is  deeply  |ilacf^,  being 
covered  not  only  by  the  enrtorius  muHcle,  but  by  a  dooite  itntuiit  of 
Sbroua  structure,  wbiuli  stretelies  across  from  the  tendoua  of  the  long  and 
great  mlductors  to  tUc  vaatua  iutoruus  muscle,  uid  endoaes  the  space  called 
Quitter's  cutuif,  iii  which  the  ve^s«'la  lie. 

The  nrlory  rests  succeaaively  upou  tlia  following  parts.  First,  upon  the 
psoas  muscle,  liy  which  it  ia  separated  from  the  niargiii  of  tlie  pelvis  aud  the 
ciipBule  of  the  liip-joiiit  j  neit,  it  is  placed  in  frout  of  the  jifctiueuB  idu«U^ 
the  deep  foinoriil  artery  aud  vein  being  iuterijosed  ;  aficrniirds,  it  liia  ujioa 
the  loug  adductor  muscle  ;  and  lastly,  upon  tho  temlou  of  the  great  adductor, 
the  feuiorul  vciu  being  placed  betwuan  the  tendon  and  the  artery.  At  the 
lower  part  of  its  course,  it  hiis  immediately  on  it«  outer  side  the  vostoa 
iuterniis  muscle,  wUivh  interveuea  between  it  and  the  inner  aide  of  the 
femur. 

At  the  groin  tho  artery,  after  having  paased  over  the  margin  of  the 
pelvis,  ia  pl;ici)d  sli^'htly  iu  frout  of  or  ititeruol  to  the  heud  of  tbe  femur  ; 
and  at  its  lower  eud,  the  vessel  lies  close  to  Uie  iuuer  side  of  the  Bhafi  of 
the  bone  ;  but  iu  the  iutcrveDiug  sp.-ioo,  in  coniiequutice  of  the  projection 
of  the  neck  aud  shuft  of  the  femur  outwards,  while  the  artery  holds  a 
Btroight  course,  it  is  sepiirutod  Iroui  the  bone  by  a  cousiderable  iuterval. 


Fig.  2D9. 


Pis.   2BB.— Visw    ur    tbe    Fiiobii.  Vb- 

BELS,     WITH     TllSlR     5IHLI.EII    Sll'tlirilHH 
DlUXDBlES   IN    TUE   BtOUT   Ukuis    t^uiu  B, 

UdsIh).     1 

a,  ibe  inlcgomeot  of  Ihe  nb-lomen;  Ii,  the 
sttperfioial  ulidomiual  fascui  ;  b',  %he  ihrt 
d«HWDdli>g  au  ibe  iperniitic  mnl  i  c,  i^  tbc 
HjiDDi^DroBis  (jf  the  eitcnul  oblique  mniclc; 
r',  llie  sainu  ncnr  Uie  eiteraal  abdanuul 
ling;  if,  lie  inuer  pillar  af  Ihc  rinii  ;  d,  ibe 
Uiau  [wrl  <jf  thi  bicut  Isla ;  d',  tiie  puljic 
liul ;  t,  r,  Ihi'  ahcBtb  o!  tbe  ff  manJ  vtsala 
laid  upcr,  Llie  upper  Idtlcr  ii  itnmRli»t«lj 
DTer  Ibe  crnial  Bp«rtuni ;  if,  placed  on  iIm 
Eartariaa  mufele  partinllr  ci|>c«ed,  poiaU  ta 
tbi?  uiru^io  of  tlie  taphcuic  opening ;  1^ 
iejiiora}  ajtety,  having  Uie  feiuDral  rein  2, 
to  it»  inuer  siije,  luid  the  Hplnm  o(  the 
ehenth  shuwii  betwi'eii  lie  two  reaeeli ;  3,  tbi 
priDcijial  sapboDoui  van ;  S',  its  anlcriat 
bisnchtg ;  4,  Ihe  ■uperSriiU  cinninflei  iliu 
vi'iD  and  arlensl  branchea  to  the  gl.indg  u( 
tbe  (puin  ;  5,  the  auperfioiil  iipigiistric  rein  ; 
B,  lh«  external  pndic  arlfriea  anj  vtin*  ;  7 
to  3,  BLinie  or  the  lower  iDeiiianl  t'tnuJa  re- 
ceiviuB  twigs  rn.ni  the  vi*:els;  u,  intemul, 
IU,  middle.  Mid  11,  eiteiW  OBtaucoas 
DetviM. 


I  RtUiUon    to    Veins. — ^The     femonO 

vein  is  veiy  olose  to  the  arti'iy,  both,  being  ouoloaed  in  the  siuue  slii-jilh  and 
BepamtoJ  from  cftoh  other  only  by  a  thin  partition  of  Gbrous  niembrmio. 
At  the  groiu  the  vein  lies  iu  the  sumo  plaue  as  the  artery,  and  on  tho  inner 
aide  ;    but  gradually  lucUuiiig  backwards,  it  is  phued  baliuui  it,  at  tb» 
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lower  end  of  Scarp&'s  apace,  and  aftenrsTds  gats  somewh&t  to  tbe  outer 
side.  The  deep  femoral  vein,  near  its  termination,  croBfies  behind  the 
femoral  artery  ;  and  the  long  naphenoua  vain,  as  it  nscendB  on  the  fore  part 
of  the  limb,  lies  to  the  inner  aide  ;  but  it  not  nnfr«quentl]r  happens  that  a 
snperfidal  vein  of  considerable  size  ascands  for  Bome  space  directly  over  the 
artery. 

Rtlation  lo  Nerva. — At  the  groin  the  anterior  erurtd  ti«rre  lies  a  little  ta 
the  outer  side  of  the  femoral  arteiy  (about  a  quarter  of  an  inch),  nepant-ed 
from  the  vessel  by  some  fibres  of  the  psoas  musale  and  by  the  sheath  and 
iascia.  Lower  down  in  the  thigh,  the  t<mg  laphenovs  nerve  accompanies  the 
artery  nutil  this  vessel  perforates  the  adductor  magnus.  There  ore  likewise 
Bmall  cntaneouB  nerves  which  cross  the  artery. 

Bkakches. — The  femoral  artery  gives  off  the  following  branches  : — some 
small  and  superficial,  which  are  distributed  to  the  integument  and  glands 
of  the  groin  and  ramify  on  the  lower  part  of  the  abdomen,  viz.,  the  ex- 
temol  pudic  (superior  and  inferior),  the  superficial  epigastric,  and  the  super- 
ficial circumflex  iliac  ;  the  great  nutrient  artery  of  the  muscles  of  the  thigh, 
named  the  deep  femoral ;  several  muscular  branches  ;  and  lastly,  the  anasto- 
motic artery,  which  descends  on  the  inner  ude  of  the  knee-joint. 

The  portion  of  the  femoral  artery  eitendtng  from  its  commencement  to  the  origin 
of  the  deep  femomi,  a  part  varying  from  sn  inch  to  two  inches  in  length,  is  some- 
timei  diitiDgaiahed  by  surgicnt  writers  as  the  comniDn  ftmoral,  and  described  as 
dividing  into  Ibe  taperfieial  and  deep  femoral  arteries, 

L  SoPEByioiAL  HfOUINAI.  BRAJfCHEB. — The  crfemol  pttdie  orlerUt  arise 
either  separately  or  by  a  common  trunk  from  the  inner  side  of  the  femoral 
Bi^ry.  The  ruperior,  the  more  superficial  branch,  courses  upwards  and  in* 
wanls  to  the  pubic  spine,  crosses  the  externa]  abdominal  ring,  passing  in  the 
male  over  the  spermatic  cord,  and  is  distributed  to  the  integuments  on  the 
lower  part  of  the  abdomen,  and  on  the  external  organs  of  generation.  The 
tn/irior  branch,  more  deeply  seated,  extends  inwards,  resting  on  the  peo* 
tineuB  muscle,  and  covered  by  the  fascia  lata,  which  it  pierces  on  reaching 
the  inner  border  of  the  thigh,  and  is  distributed  to  the  scrotum  in  the  male, 
or  to  the  labium  in  the  female,  its  bianebes  inosculating  with  those  of  the 
superficial  perineal  artery. 

The  tuptrjieial  epigaitric  artery,  arising  tmm  the  femoral  vessel,  about 
half  an  inch  below  Poapart'a  ligament,  passes  forwards  through  the  fascia 
lata,  and  runs  upwards  on  the  abdomen  in  the  superficial  fascia  covering 
the  external  oblique  muscle.  Its  branches,  ascending  nearly  as  high  as  the 
umbilicus,  anastomose  with  superficial  branchee  of  the  epigastric  and  internal 
mammary  arteries. 

The  auperjicial  eireumjlac  Utae  artery  runs  outwards  in  the  direction  of 
Foupart's  ligament  towards  the  iliac  spine,  across  the  psoas  and  iliacus 
muscles  :  to  both  of  these  it  gives  small  branches,  as  also  some  others  which 
pierce  the  fascia  lata  ;   it  is  distributed  to  the  integument. 

All  the  preceding  arteries  give  small  branches  to  the  lymphatic  glands  in 
the  groin. 

II.  Tbb  bbbp  FEMOBiL  ABTBBT — (profunda  femoris)  the  principal  nutri- 
tious vessel  of  the  thigh,  iS  an  artery  of  conraderable  calibre,  being  nearly 
equtl  in  sif^e  to  the  cotitinuatiou  of  the  femoral  after  the  origin  of  this  great 
branch.  It  usually  arises  from  the  outer  and  bock  part  of  the  femoral 
artery,  between  an  inch  and  two  inches  below  Foupart's  ligament,     At  its 
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O'uiujctiucmeut,  it  iiidiiiea  otihruds  iii  Itoul  of  tlio  iliaciis  muscle,  to  mch  an 
«Ktt:iit  OS  to  be  visililu  fur  a  short  dUtajice  exteruiil  to  the  fmuotol  oiterj  i  it 
then  runs  downwoi-ils  AaU  backwanls  bchiud  tbiib  vessel,  and  poceing  bdiiod 
the  loug  ftdductur  iuurcIo,  botwui'ti  it  iiDil  tlie  gn-at  aJiluctor,  neur  their 
femoral  utlnchmcDts,  iliviiles  luto  terrairinl  branches,  which  pierce  thA  gtnt 
■dduetor,   auU   ramify  In   the  iniuclua  at  tbo  bai^k  and  out«T  pnrt  of  the 

thigh. 


Pig,  300. 


Fig,  StlO.  — Dbb?  TiKwo»Tn«  Fino- 
I1*L  AhTKIIV  isli  ITS  lliuitm**  o» 
THE  Leit  Sikb  (from  K.  Qiuint.   i 

The  Rurtoiiiis  miucU  has  bNo  re- 
innTc4  iQ  piTt,  BO  Ha  to  «ip<-ce  lb« 
tttcrj  iu  the  miildle  Ihird  of  lit  Ihigk. 
o,  tlie  Bnlcrior  enperior  iliac  aiiins;  ^ 
ibs  BpoiiFuioais  of  tlie  external  obtu|iie 
muide  n^tu-  tbo  uater  atxltinunal  liof. 
froin  wbieb  Ibi!  ipcimilic  Mrd  u  1(01 
f^cHCcndiog  lovnnli  tb«  aeratum ;  4 
tbe  upper  |WTt  of  the  rwloa  loBvrit 
DiDEcIo  ;  d,  i/ldurtor  longua  ;  t,  fliirjiii 
ebenth  of  Ilunter's  anal  coTeiiog  ihr 
arterj' ;  1,  femoral  nrUry;  1',  fcincml 
Tern  iJiTicteil  and  Hed  clom  brio*  Fod- 
]'[n't'B  liiramenl ;  2,  piofnntla  feow™ 
arlcrv;  3,  anteriar  eniral  Dorrn;  4, 
inltrnal  firoiinillex  branob  ;  fi,  lupet- 
liciil  public  bmnrbe*  ;  6,  external  cii- 
cuinflei  bruiicb,  «ith  its  aKmdlDg 
tranaTt<rf<e  nn^l  dcacfadinj  branebei 
i7|«niliiig  frum  it ;  >f.  twiga  14  the 
ret^lni  iDUEcle ;  7,  braodiH  Ui  tlu 
vimLuB  iiilrirnUfi  niDacle ;  fll»  ond  0, 
wiin«  (if  tbfl  mBaciilar  branofacs  of  tb« 
femoral. 


This  artpty  lie»  snocewiTctr  in 
front  of  the  iliaoiu,  pectinciir, 
niUliictor  brovia  ftnd  ailductor 
mil  gnus  musclei.  The  fcmrind 
ami  [irofuudR  t^ids  and  the  Icmg 
nddnctor  muscle  are  interposed 
between  it  aud  the  femorul  tnink. 
The  named  brauchcs  of  the 
dmip  femoral  artery  are  the  tt- 
ternal  nnd  the  internal  circmuSol, 
and  the  perforating  nrtcirie*. 

1.  The  nlenial  dr<vmfltx  U- 
tery,  a  bmnob  of  oonsideraUe 
iizo,  arii^ea  from  the  out«r  Hde  of 
the  profunda  near  its  origin,  and 
passing  outwards  for  n  thiitt  dia- 
tMioo  benOBth  the  Bortorius  and  rectus  muades,  aad  tlirough  the  dirinios*_ 
of  the  anterior  crural  nervo,  divides  into  three  sets  of  braiiches. 

(ij)   Trtiutrn-nr  liniiipbc"  pass  oiilwnnln  over  lliu  fnirciis  niujcle,  pierce  lh«  rw 
oxtvnius,  DO  as  In  get  between  il  and  tbo  femur.juil  below  tbe  great  lToehaiil«r,i 
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nach  the  back  part  of  the  thigh,  where  the;  aoutomme  with  the  Lat«nMl  circomflez 
sncl  the  petfonliog  braachee  of  the  deep  femonl,  and  with  the  gtnt«il  uid  iciatie 
bnnchea  of  the  iatcmal  iliac 

(fi)  A»cradi7iy  brancbei,  directed  apwirds  beneath  Uie  nrtorius  and  recliu,  aod 
aflerwards  nncler  the  teiuor  mascle  at  the  fascia  lata,  communicate  with  the  tenninal 
branches  of  the  gluteal,  and  with  aome  of  the  eitenisl  dewendiog  branchei  of  the 
drcamfleT  iliac  arlaiy. 

(c)  DoKeadiag  branches  incline  oatwardi  tod  downwards  npon  the  eilensor 
miMcles  of  the  knee,  covered  bj-  the  recLna  muscle.  They  are  omallj  three  or  four  in 
Damber,  wme  being  of  considerable  siie ;  most  of  them  are  dialribat«d  to  the 
muBeles  on  the  fore-part  of  the  thigh,  bat  ana  or  two  can  be  traced  beneath  iha 
raatus  eitcmos  mniicle  aa  fiu  aa  the  knee,  where  tbej  anastomose  with  the  arterial 
branches  Buiroandiag  that  joint. 

2.  The  inieTivd  nrewnfltx  artery,  smaller  than  the  extenial  circumSez, 
aruies  close  to  that  branch  from  tha  inner  and  hinder  piirt  of  the  deep 
femoral  artery,  and  is  directed  backwards  between  the  pectineiia  and  the 
psoas  mnscle  to  the  inner  aide  of  the  femur,  so  that  only  a  small  put  of  it 
can  be  seen  without  displadng  these  muscles.  On  reaching  the  tendon  of 
the  external  obturator,  along  which  the  veesel  passes  to  the  bock  of  the 
thigh,  it  divides  into  two  principal  branches. 

(a)  The  a»ceiuUag  branch  in  distributed  parti;  to  the  oddnctar  breris  and  gracilis, 
and  parti;  to  the  external  obturator  muscle,  near  which  it  anastomoses  with  the 
obturator  artery. 

(6)  The  (mnnvrw  branch  passes  backwards  above  the  small  trochanter,  and 
appears  on  the  back  of  the  limb,  l>etween  the  qoadratus  femoria  and  great  adductor 
muscles,  where  it  supplies  the  hamstring  musclea,  and  anastomoses  with  the  seialte 
arter;  and  with  the  superior  perforating  branches  of  the  deep  Temoral  artery. 

(c)  An  articulaT  Tessel,  arising  from  the  transTerse  branch  opposite  the  hip-joint, 
enters  the  joint  through  the  notch  in  the  acetabulum,  beneath  the  traniverse 
ligament,  and  supplies  the  adipose  lissne  and  the  sjnoTtal  membrane  in  that 
articulaUon.  Some  ofiseta  are  guided  to  the  head  of  the  femur  by  the  round  liga- 
ment. In  some  ioslaaces  the  articalar  branch  is  derived  from  the  obtniator  arlety ; 
aod  sometimes  the  joint  receives  a  branch  from  both  soarcea 

3.  The  jir.rforating  arteries  (perforantes)  are  branches  which  reach  the 
back  of  the  thigh  hj  perforating  the  adductor  brevis  and  adductor  magnns 
muscles  ;  the;  are  four  in  number,  including  the  terminal  branch  of  the 

parent  vessel. 

{a)  The  jirfl  per/orrding  arter;  passes  backwards  below  the  pectinens  muscle, 
through  the  fibres  of  the  adductor  brevis  and  magnns,  and  is  distributed  to  both 
those  adductor  muscles,  lo  the  biceps  and  great  gluteal  muscle,  and  communteates 
with  the  sciatic  and  internal  circnmflex  arteries. 

(A)  The  second  perfomling  artery,  considerably  larger  than  the  first,  passes 
through  the  adductor  brevis  and  magnns;  after  which  it  divides  into  ascending  and 
descending  branches,  which  ramif;  in  the  hamstring  muscles,  and  commnnicale  with 
the  other  perforating  branches  :  an  offset  from  It,  named  the  nMritat  arUry  of  the 
femur,  enters  the  medolUiy  foramen  of  that  bone. 

(c)  The  third  perforating  arter;  pierces  the  adductor  magnns  muscle,  below  the 
insertion  of  the  adductor  longos,  and  is  distributed  in  a  manner  simiUr  to  the  second 
perforating  artery. 

(d)  The  fuurth  ptrforaling  artery,  the  termination  of  the  deep  femoral  artery, 
passing  Imckwards  close  to  the  linea  ospera,  is  distributed  to  the  short  head  of  the 
biceps  and  to  the  other  hamstring  muscles,  and  commanicates  with  branches  of  the 
popliteal  artery,  and  with  the  lower  perforating  arteries. 

III.  Mu)iciJi.AK  BRANCHER  OF  TBE  riHOKAL  ARTBRT.— In  its  course  alon^ 
the  thigh,  the  femoral  arter;  give*  off  several  branches  to  the  cootigtu 
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moHclen.      They  rnry   in   mimber  from    two  to   aeyetk.       They   ■it]^l]r   Uw 
mrtoriu*  aiid  tliu  vMtas  intemus,   with  otbor  mnEctes  which   am   close  to 


PiL'.  SOI. 


fibres    ut    tho   rnstuB   iulcmiis   luusclu  ;    it 


Pi(!.  301.— Pnarmios  Vim  or 
THK  Aktskie*  or  TnE  rcLtifs 
Tiiiuii,    mo   Port-iTiiAi,  Srxa 

(from  TieilrmMin).     {. 

o,  the  ilise  rraC  ;  h,  the  groU 
HKro-tr^ti^  ligamiTDt  kt'Mb*4  lo 
llie  iDbcrMitT  i^f  tbe  ubcliiiim  :  f, 
(trwit  tipchnnter;  (/.  tht  IntPgo- 
inent  clt-ae  to  the  ■noii ;  f,  tT•t^ 
soinlic  nerve  ;  /,  the  line  frnin  lUii 
letter  CFIIIK9  the  tvodotia  of  thf 
ibnpr  b&iuilrJDg  moAiilea;  ,7.  bcail 
of  Iha  fibula  ;  1.  gliittfll  iricri ;  ^ 
pudiV ;  3,  dcmlic  Ailrry,  ^i^in^ 
its  hnnehea  to  the  shurt  aiUnial 
rotator  mascle!!,  to  UiC  ndUiT 
nerif,  nnil  In  ibe  ujiptt  |iarl  at 
the  b>D|;  flexor  iddvIi'i  ;  1,  Ant 
perfar&Ung  ulei^  ;  I'l  its  l>niivKM 
In  Uie  lleior  moKla  ;  R,  bnuidiia 
af  the  secoad  perfontiug ;  <l, 
hniD(^b«  ur  the  thirl  parfenitJDgi 
T,  iioii)il»t  nrtery,  oeu  tliii  ti« 
origin  nf  the  nperiur  miiaCBlar 
brftTfchei ;  S,  placed  on  tba  ttn- 
>l'<n  dF  tbe  vliluctoi  nu^ii*  nmu 
I  li  -  origin  af  the>oprrior  artirslu 
IrniR-lim  ;  9,  the  anutomou*  of 
Ibe^  eitemnl  BUpcrior  irlicqUr 
» lib  oilier  bran cbos  i  )0,  thetuial 
brani-ba;  11,  the  ncajrtDl  of 
the  uilcriot  tibial  artery. 


the  fomoml  Artary  :  ttieir  iuz» 
npjiears  to  bear  &ii  Urnn* 
[>r(ipurti(>a  to  thnt  of  tho  do- 
eceodiiig  branches  of  Uie 
external  ciroumtlei  artery. 

IV.    AkABTOMOTIO  ABTBiV. 

— Cloae  to  ltd  tDmibiation 
the  femoral  nrtcry  give*  olf 
a  hranch,  coostAut  bat  of 
moderate  uxe.  Domed  tbo 
anatlomotic  aiitry  (ii(iaili>> 
motira  imiinia),  whichdeMendi 
ill  the  g&me  line  as  the  fenotal 
artery  itself  (see  fig.  2!>8> 
Arising  from  that  vessel  whnn 
about  to  enter  the  poplilr«I 
space,  itdsBcendi)  iijwn  the  ten- 
don of  the  ftdtiuctor  magiiiis  to 
tlic  inner  condyle  of  the  ft'iuur, 
giving  off  soveml  brnnvhu*, 
nud  covBred  by  Bomo  of  tlia 
linally   lUiastoniOEes   with     llie 
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intern*!  artiouUr  arteriep,  uid  with  the  recurreot  branch  of  the  anterior 
tibial  ut«T7. 

(o)  A  mperjieial  branch  seeonipanEei  the  Baphenous  UErre  beneath  tha  Miriorini 
muscle  to  the  internment  on  the  inner  aide  of  the  knee. 

(6)  The  exlemal  branch,  ariaing  from  the  lower  part  of  the  vessel,  crosaes  orer  the 
femur,  gnpplies  oflaeta  to  the  knee-joint,  and  fonns  an  arch  a  little  above  the  articular 
mrface,  b;  anastomosing  with  the  superior  eitenutl  articular  artct?. 

PiooLiABiiraB  or  thb  Pikoihl  AiTttir  lira  Bk*wobm.— 5'™ni.— Four  inetancet 
have  been  recorded  of  diriiton  of  the  femoral  artery  below  the  origin  of  the  profunda 
into  two  vessela,  which  aobieqnentlj  were  reunited  near  the  opening  of  the  adductor 
inagnua  u  a«  to  form  a  single  popliteal  artery.  In  all  theae  casea,  the  arrangement 
of  the  veaaets  appears  to  have  been  similar.  To  one  of  them  (that  first  observed) 
■pecial  interest  is  attached,  inasmuch  as  it  was  met  with  in  a  patient  operated  apoo 
for  popliteal  aneurism,  {This  case  was  treated  by  Charles  Bell,  and  recorded  in  "The 
London  Medical  and  PhystcalJoumal,"  vol.  IvL  p.  134.     London,  1826.) 

The  femoral  artery  in  occasionally  replaced  at  the  back  of  the  tliigh  by  a  trunk 
continuous  with  the  internal  iliac  Having  passed  from  the  pelvis  throagh  the 
large  sacra-scisttc  notch,  this  trunk  accompanies  tbe  great  sciatic  nerve  along  the 
back  of  the  thigh  to  the  popliteal  space,  where  its  connections  and  termination  become 
similar  to  those  of  the  vessel  presenting  the  usual  arrangement.  Four  examples  of 
this  deviation  from  the  common  state  of  the  blood-vessel  have  tieen  recorded.  Refe- 
rence is  made  to  these  in  a  Paper  in  vol.  36  of  the  Medico-Chimrgical  Transactiona, 
giving  an  account  of  a  specimen  of  remarkable  deformity  of  the  lower  limbe  of  e 
man  in  whom  the  artery  was  so  transposed  on  both  sides. 

Branchti. — The  deep  femoral  is  occasionally  pven  off  from  tbe  inner  side  of  the 
parent  trunk,  and  more  rarely  from  tbe  back  part  of  the  vessel.  Occasionally  it 
arises  at  a  distance  of  less  than  an  fnch,  and  sometimes  of  more  than  two  inches, 
below  Pouporl's  ligament  It  was  even  found  by  Richard  Quain  arising,  in  one 
instance,  above  Poupart's  ligament,  and  in  another  four  inches  belovr  IL ;  but  in  the 
Utter  instance  tbe  iatemal  and  external  circumSei  arteries  did  not  arise  from  the 
profunda. 

The  external  circumfia  branch  sometimes  arises  directly  from  tbe  femoral  artery ; 
or  it  may  be  repreaenled  by  two  branches,  of  which.  Id  most  cases,  one  proceeds  from 
tbe  femoral,  and  one  Rrom  the  deep  femora! :  both  branches,  hovrever,  have  been 
seen  to  arise  from  the  deep  femoral,  and  mneh  more  rarely,  both  from  the  femoral 
artery. 

The  inlental  circamflfx  branch  nay  be  tranaferred  to  the  femoral  artery  above  tbe 
origin  of  the  profunda.  Examples  have  also  been  met  with  in  which  Uie  internal 
circnniflei  arose  from  the  epigastric,  from  the  circamSex  ilia<^  or  firom  the  external 
iliac  artery. 


TOPLITEAL  ARTERY. 

The  popliteal  artery,  placed  at  the  back  of  the  knee-joint,  extendi  along 
the  lower  third  of  the  thigh  and  the  upper  part  of  the  leg,  reaching  from  the 
opening  in  the  great  adductor  to  tbe  lower  border  of  the  popliteua  muscle. 
It  is  continuoUH  above  with  the  femoral,  and  divides  at  the  lower  end  imto 
the  anterior  and  posterior  tibial  arteries. 

This  artery  at  first  inclines  fh)m  the  inner  side  of  the  limb  to  reach  a 
point  behind  the  middle  of  the  knee-joint,  and  thence  continues  to  descend 
vertically  to  its  lower  end.  Lying  deeply  in  its  whole  oonrse,  it  is  covered 
for  some  distance  at  ttn  upper  end  by  the  semi-membranoBas  muscle  ;  a  little 
above  the  knee  it  is  placed  in  the  popUteal  space  ;  inferiorly  it  is  covered 
fbr  a  ooDsideiable  distance  by  the  gastavcnemins  mnscle,  and  at  its  termi- 
nation by  the  npper  margin  of  the  ioleue  muscle. 

At  first  the  artery  Ilea  close  to  the  inner  nde  of  the  femur  ;  in  descending. 
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it  i»  MpnrBlod  by  an  interval  Trum  llie  flat  or  Bonn-whst  hollowed  triangular 
BMrfiica  at  tlie  lower  eud  of  tliu  bone  ;  it  then  rests  on  tho  posterior  ligiuueat 
of  the  knee-joint,  anti  afterwnrds  on  the  popliteus  muscle. 

Jtrtaliui  111  Vtiua. — The  popliteal  vpin  lias  close  to  Oie  Mtery,  bebinj 
and  somowlint  to  the  outer  side  till  nearitsterminiition.  whore  it  cross«a  the 
Brt«ry  ami  is  placed  somowhot  ou  the  inner  side.  The  vein  is  frequentlj 
double  along  the  lower  part  of  the  artery,  and,  more  mrely,  »lao  nt  the 
upper  part.  Tho  short  aaphetioiis  vein,  ascending  into  the  poplit«nl  «p«K» 
over  the  gastrooiiemiiis  musolo,  approaches  the  wtery  as  it  ia  about  to  ler- 
ininato  iu  the  popliteal  vein. 

Hrh'lioii,  III  tUr  Ncree. — The  intenud  pnpUteal  noire  liei  at  first  to  the 
ontuc  side  of  tho  artory,  but  much  nearur  to  the  surface  than  thp  veaoel : 
the  nerve  aflerwards  cros»i.'s  over  the  artery,  aud  is  placed  bchiotl  u>d  to 
the  inner  side  hfluw  the  joint 

Brjlnihibh. — The  branches  of  the  popliteal  artery  may  bo  arranged  in  two 
teta,  viz.,  the  mii-icular  and  the  wtioular. 

1.  Tho  nitucttlar  branehte  are  divided  into  a  Bi]x>erior  and  an  inferioi 
group. 

^ii)  The  fvperhr  branches,  three  or  four  in  number,  are  diilnlinted  to  the  lovri 
cade  of  the  bamaLring  muaclM,  and  alto  to  the  vuLi  muKles,  and  uuulomoee  with  tlit 
parforollng  and  atUcular  arteries. 


Tig.  803. 


Fig.  3D2~ViEW  ai  Tnx  PupLrrsii,  Autbkt   hd  trt 
B1UKOUIE9  :ic  TUR  KioiiT  Lku  (rrom  Tiedemaiui}.     1 

n,   hioepa  nmscle ;    b,   nimi-membraiicn)B ;    e,   Mtni- 

tendiuoaus;  1,  tbe  t><i|i1It«iil  nctiirf ;  2,  3,  tlie  caiirrfiuLd 
sural  br.-indivB  :  1,  tlie  enter,  5,  the  junet  luicnur 
artimlar  branrli  ;  f<,  the  lUperior  nuKular  ;  T,  lb< 
iurerioT  muscalu-  or  deep  miral  branches. 

('1)  The  i»/trior  micculnr  branche*,  or  imral  artcrie*, 
iHuallj  two  in  number,  uU'i  of  considerable  aim.  aritc 
frnm  l.he  back  of  llie  pojililcal  arlcrj,  o|i)>a>lte  lb< 
knee-joint,  and  wilcr,  one  tbo  onter  and  the  other  ihe 
inner  head  of  tbe  gastrootiemlaa  niu«cle.  which  Ihey 
su|>|i1y,  an  well  aa  tbo  fleeli;  part  of  tlie  plantarii 
miiBcle. 

<Jvi:r  the  aurfaee  of  the  gantraenemTug  wilt  be  faqad 
at  each  bide,  and  iu  tbc  middle  of  Ihc  limb,  ■] 
braucbea,  nhieb  descend,  a  cou'iiderBble  di«ianM 
the  calf  of  llie  leg,  and  end  iu  llie  integument, 
^mnll  ve^cla  (auperliuial  sural)  ariac  separately  from 
llie  popliteal  artery,  or  Erom  some  of  ila  braudiet. 


faqad 


2.   Tho  artieu'ar  arttrin.     Two  of  theae  pwa 
off  nearly   at    right  angles  from    tho    poptitatl 
artery,   one  to  each  aide,    above  the  llniira  of 
tbo  joint,   whilst   two   have  a   sjinilar  anangV' 
ment  bolow  it,  and  a  fifth  posses  from  behind  Into  thi>  centre  of  the  joint. 

(a)  Tlie  Hpjier  iuUnitil  articular  artery  winds  round  the  femur  just  ttbon 

the  iuner  condyle  ;  and,  passing  under  the  tendon  of  the  great  adductor  and 

the  vastus  iiitemuR,  divides  into  two  brancbeR  :  one  of  these,  conijwratirni/ 

sux>erGcinl,  enters  the  aubstanco  of  tho  roetns,  and  Jnoxculates  with  tho  aoM- 

'motic  braiioli  of  the  femoral,  and  with  the  lower  internal  artiouUr  witrj. 


M 


BRANCHES  OF  THE  POPLITEAL  AETEEY. 


ta 


Tho  othor  tinuich  mnB  elose  to  the  feioiir,  nmiGea  upon  it,  and  also  on 

the  linee-jfjiijt,  noil  commuiiicateB  with  the  upper  ext(im»l  nrliculur  artery. 

('')  Tha  npjier  (Xternal  articular  artery  paases  outwarJs  a  littlo  abovs 
the  ontor  condyle  of  tlio  femur,  under  cover  of  the  biceps  inusolo,  and, 
after  perfurating  the  iotenmiBoitlar  Beptum,  divides  iiito  n  Bupurfii^ial  and  a 
deep  bniDch.  Tlie  latter,  lyinj  close  upon  the  fenmr,  sprends  hnmclios 
upon  it  and  the  articulitioo,  and  commumcates  with  tLo  prcceilin;;  vessel, 
with  the  ana.stoniotio  of  the  femoral,  and  with  the  lower  external  articular 
artery  ;  the  anperficial  branch  desoenda  throiifili  the  vnatux  to  tho  patella, 
auastomo^!^g  with  other  branahos  anil  assisting  ia  tho  Giip|<1y  of  the  joint. 

(r')  Tho  linpcr  inltni'd  nrtkiitiir  artery  piuaes  dowuutaniB  below  tho 
internal  tuberosity  of  the  tibia,  Ij'iug;  betweau  the  bone  and  the  iiitertjal 
lateral  ligament  ;  its  Viranchcs  ramify  on  the  front  and  iuutr  part  of  the 
joint,  aa  far  as  the  pntella  and  its  ligament, 

(li)  Tho  laieer  rxlrninl  arlkiilar  artery  t\ke3  its  course  outwards,  under 
cover  of  the  outer  head  of  the  gastrocnemina  in  tho  first  instance,  Bnd 
afterwards  under  the  external  lateral  ligament  of  the  kuee  and  the  tendon 
of  the  bioepa  muaclo,  passing  above  the  head  of  the  fibula.  Having  reached 
the  fore  pwrt  of  the  joint,  it  divides  near  tho  pati-lla  into  branches,  some  of 
which  eommiinicato  with  tho  lower  articular  artery  of  tho  opposite  side,  and 
with  the  recurrent  br.inch  from  the  anterior  tibi.il ;  whilnt  others  rwcend, 
and  anastomose  with  tho  upper  atticnlnr  artericH. 

In  this  manner  the  four  articular  branches  form  at  the  front  and  lodes  of 
the  knee-joint  a  close  network  of  vesaela. 


Vi$,   303.  —  AsrxHiiia    view   of    tub    Dbep   Aktkrui 
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A»JiST'Jii09Es  (ffora  Tii:deiniinnt.      \ 

a,  the  patr  liar  srticnJiir  Buifnto  of  tbe  femur ;  li.  t^e 
pOBlcrior  or  cartilnglRnas  siirrncc  of  ihc  palella  wbicli, 
wilh  the  lignmcntiim  putolliE,  has  Iwen  tumid  dnwn  ;  e, 
the  bead  of  Ihc  fibula;  ],  and  2,  braiiFhi?a  of  tbe  iolerasl 
vnperiar  arliculu  brojif^h  of  the  popfileal  nunifjing  on 
the  perioateum,  auil  nuBitninoiiing  Kitb  the  eitemal 
luperior  srticnlnr  branch  %  and  with  uthef  arteries 
within  and  belov  Ibe  jnint ;  i,  hmiinhe)  of  the  iuteraal 
ioreriiir  arlicalar;  6,  eitetnnl  iafifrior  nrtlt'Dlui  0,  re- 
correat  of  (ho  aaterior  tibial  aiitry. 

(t)  The  mhlinc  or  mijgot  nrticiilnr  artery,  is  a 
small  branch  which  arises  opposite  tha  flejinre  of 
the  joint,  and,  piercing  the  posterior  lig.iraent, 
supplies  tho  crucial  ligaments  and  other  structurea 
within  tbe  artioulntiou. 


Pig.  SOS. 


PiontuniTUB— Deviatinni  from  the  ordinary  codiU- 
licn  of  Ihc  popliteal  artery  are  not  fre'iuenlly  met  Kith. 
The  principal  doiiariure  from  Uie  ordinnrj  orrnagement 
contists  in  its  high  dirlitiou  tn(a  (ermiaal  lirunehee. 
Such  an  early  diviaion  has  hccn  fomnj  to  take  place  most 
frequently  opposite  the  flcioro  of  the  kae&jaiut,  and  not  higher. 

In  a  few  instances,  the  popliteal  artery  has  been  aeon  to  divitle  into  llie  anterior  tibial 
•nd  peroneal  arlcries— the  pniterior  tibial  being  small  or  abnrnt.  In  a  iiinglc  case, 
tbe  i)opti(cnl  artflti  was  found  (a  diviJe  at  onec  into  three  terminal  YDsseU,  vit,,  llie 
pernneul  anil  the  anterior  and  po»terior  tibial  arteries. 

The  ozyjot  artiadur  branch  trcqnenlly   arises  from  one  of  the  othtr  ^•^\—^^tr 
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bmnclifn.  cepccmlly  frnm   ihs  oyper  aud  exUnuJ  bnneb.    Tbere  arc  Mmelina 

eereral  euiuU  niiddlo  arliuulur  braoclioi. 


POSTEEIOR  TIBIAL  ARTERY. 

The  posterior  tibiiU  artery  b  situated  along  the  back  part  of  the  Iq, 
betwoea  the  superficial  and  deep  Inyera  of  luiiBcles,  and  is  finulj'  bound 
down  to  tho  deep  rouBclaa  by  the  fascia  which  corera  them.  It  extends 
from  tha  lower  border  of  tbe  poplit^us  muscle,  where  it  is  coDtiouous  vitb 
tho  popliteal  artery,  down  to  tho  inner  side  of  the  calcaueum,  where  it 
terminates  beneath  tbe  origin  of  tbe  abductor  polliois  muscle  by  diriding 
into  the  external  and  internal  plantar  arteries. 

Plaood  at  its  origin  opposite  the  interval  between  the  tibia  and  fibnl^ 
it  approaches  the  inner  side  of  tbo  leg  as  it  desiMuds,  and  lies  beliiod  the 
tibia  ;  at  its  lower  end  it  is  placed  midway  between  the  inner  m&UuoIia 
and  tbe  promiuooce  of  tho  heol.  Very  deeply  seated  at  tbe  upper  part, 
where  it  is  covered  by  tho  fleshy  portion  of  the  gastrooneraius  and  toleiu 
nuBoles,  it  becomes  comparativoly  suporGcial  towards  the  lower  part,  Inniig 
there  oovered  only  by  tho  iutogumont  and  two  layers  of  fascia,  and  by  the 
annnlar  ligauietit  behind  the  inner  malleolus.  It  lies  succc<)(sively  upon  tb« 
tibialis  posticus,  tbe  flexor  longua  digitorum,  and,  at  its  lower  end,  directly 
on  tbe  tibia  nnd  tbe  ankle-joint.  Behind  tbo  ankle,  the  tendons  of  tbe  tihialis 
posticus  and  flexor  longus  digitornm  U«  between  tho  nrtt^ry  and  the  inlmnal 
malleolus  ;  whilst  the  tondon  of  the  flexor  longus  polUcis  ia  to  the  outet 
aide  of  tbe  artery. 

Rdaiion  to  thr.  Vein)  and  Nerve. — The  posterior  tiWol  arteiy,  like  Uw 
other  arteries  below  the  knee,  is  accompanied  by  two  vunw  comitca.  The 
pn^ierioT  tibial  ncree  is  at  first  on  the  inner  side  of  the  artery,  but  in  th« 
grenter  part  of  its  course  tbe  norve  is  close  to  the  outer  eide  of  the  veasol. 

Branl^b^ — Tho  ponterior  tibia!  artery  fiu'niahea  uumcrous  small  brsncbea, 
and  one  large  bnuich — the  peroneal  artery. 

Skill  linjiiciiEf.—<a)  Several  muf<:vlar  branches  n rise  frnm  tbe  posterior  libit) 
arter)-,  nnd  nre  distribiitfld  prindimll)'  lo  the  dcqi -seated  niQecles  iu  ila  rl-IiiIiIkhw- 
bood.  bcaides  oatt  or  tno  of  cans  id  arable  sizi'  lo  the  Inner  port  of  I  he  nolcus  niawU. 

(6)  Tho  nFi/rf*nf  nrtn-;/ pf  [he  libia,  which  is  Ibe  Urgent  of  its  kind  in  the  bojy, 
arises  from  llic  po«lerior  tibial  artery  near  the  comiaencemcDl,  and.  after  giring 
small  bniDclies  to  tbo  inu.'<cles,  onters  the  nalrien'.  faramr?n  ia  tbo  linne.  and  nuniGn 
on  tbe  medullary  mcnibrsiio.  This  vessel  not  DDfrcqiieatly  arises  from  Lhe  auterioi 
tibial  arlerj-. 

(f)  A  ciiJiimuHicalitig  branch  from  tho  peroneal  artery,  passing  Inuuversety,  joiju 
tbe  posterior  tibia!  about  t«o  invhes  above  the  anklc-joiot. 

The  Peroneal  Arterf  lies  deeply  along  the  back  part  of  tbe  leg,  dow 
to  the  fibula.  Arising  from  the  posterior  tibial  artery  abont  an  inch  beloir 
tbe  lower  bonier  of  tbe  popliteus  muscle,  it  inclines  at  first  obliquely 
towards  the  fibula,  and  then  descends  nearly  perpendicularly  along  that  l>0De 
and  behind  the  outer  ankle,  to  reach  the  side  nf  the  os  calcla.  In  tbe 
uppor  part  of  its  course,  this  artery  is  covered  by  tbe  solens  iuubcIc  and  the 
deep  fascia,  and  afterwards  by  tbe  flexor  longus  potUcis,  which  is  placed  o>w 
it  as  far  as  tho  outer  malleolus  ;  below  this  point,  the  vessel  ia  covered  oiiIt 
by  the  common  integument  and  the  fascia.  Tbe  peroneal  artery  mt«  »t 
first  against  the  upper  part  of  tbo  tibialis  posticus  muscle,  and  afterw«ida  in 
the  greater  part  of  its  course,  it  is  furronndeil  by  fibres  of  the  Roxor  longtu 
>Uiais,  lying  close  iuaide  the  projecting  posterior  ridgo  of  the  fibula,     De- 
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Bcsaitiug  boy oDd  tho  outer  malleolus,  it  termiiuiteB  in  bnuiohei  OD  tiie  outer 
surface  nud  hack,  of  tho  os  calcia. 


* 


I 
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Fig.  304.— DeIP    M3TRR10E    HBW    0»   IDB   AlTIBlJU   UF  Pig.   S0(. 

tut  Lis  (frniQ  Tiedemuiii;.      1 

a,  meertioa  of  (be  ncldiiftor  iDognUH  muAcle  ;  b,  nrijria 
af  tbe  itiaer  Lieml  of  the  gaatroniitmlDa ;  r,  outer  faend 
and  pljitilaris ;  f/,  U^nJuii  of  the  s<.'iaiLUcrpbriinr>fiuA 
mnsole;  e,  po()lit<^Di;  /.  iipier  |>art  of  tile  aoleua  divided 
bcluir  iu  origin  from  the  bead  of  lbs  fibuU  ;  s,  pemiiGug 
loagus;  A,  6ex.or  luDgus  ptilljcie  ;  J,  Seiot  coiuiDuiiis 
rum  ;  1,  uppsr  part  of  Lbs  iHiplilenl  arCetj  ;  2, 
of  the  Biijitirior  articolar  bmni;hci ;  3,  on^io  of 
Uh  lofFrior  nrticiitBT  bfiuicbofl ;  the  middle  or  mjgtx 
brauok  in  eeeu  bc'twoeu  thcAe  Jiuiabera ;  4,  diriaiua  of 
the  popllttikl  artery  ioto  aoteriar  and  ponlerior  tibint 
fttteriei  ;  6,  6",  putlcHur  tibial ;    6,  peroneal  artery;  6',  I  /  I'tT" 

its  coutinuili'jo   as   [Hjaterior  peroneal ;  between  6',  and  *   v    j 

6',  tha  coTDUiunioiting  btsugli;  7,  caliitmal  branchta;  H, 
eiternal  Lraacbea  uf  tbe  melulArial  of  lliu  donalia  pedia 
krtcr;. 

The  peroneal  Br  Lory  gives  off  tbo  following 
tniniiliea  ;^ 

(a)  Mufcvlar  bmnehes  from  the  upper  part  of  Ibe 
perineal  artci^  paa^  to  the  eolens,  tlie  LibJalia  poBliciu, 
the  Seior  lougu^  poUicia.  and  the  pi-ronel  muaelea. 

(i)  A  niitn'enl  artery  enters  the  fibula. 

(c)  The  aatrrior  prroneal  artery  arifes  abont  tiro 
incbsa  above  Iho  oalcr  maUenlus,  and  imniediaLely 
pioroin^  the  inlcroueoua  membrane,  deaecmia  along 
the  front  of  the  filiubi,  eorered  by  (lie  pcroneiia  turtius 
mnsole,  and  dividing  into  bjunchea,  reacbi.'a  the  outer 
ankle,  and  aniutnuiores  nilh  the  external  malleolar 
branch  of  the  anterior  libiil  artery,  it  supplict  vceaels 
to  tho  snkle  joint,  and  ramifies  on  the  front  und  outer 
Bide  of  the  lanua,  iaoscuhtltag  mora  or  leu  freely  with 
the  toriuil  arteries. 

{il)  The  tmninnl  brsnchel  snaatomoio  with  the 
external  malleolar  and  with  the  tannl  arteries  on  tlio 
outer  aide  of  llie  foot ;  and  behind  (he  ob  calcLi  with 
nmifii-alionii  of  (lie  posterior  tibial  artery. 

(<}  Tho  tuTnmumeatiH'j  braacli,  Ijlng  i^lotc  behind 
the  Ubla,  about  tiro  inchea  from  its  lower  end,  ia  a 
tmnsveree  lirancli  situated  eloae  to  tlio  boncH,  which 
connecta  (be  peroneal  with  the  posterior  liliial  artery. 

PKcuLiiniTiBs.— Tbe  poalrrior  lihial  »rlery,  aa  well 
is  the  unlerior  tibial,  is  lengthened  In  tbono  inatanccs 
Id  whieh  the  popliteal  artery  divided  higher  up  tbun 
usual.  Not  unfrequenlly  tho  poMcrior  tibial  artery  is 
dioiiuiehcd  En  size,  and  ia  sub«c(|uently  rclnforeed 
either  by  a  transteme  branch  from  the  peroneal  in  tho 
lover  part  of  the  leg.  or  in  rare  inBtanees,  by  two  trana- 
Terae  vcs^ela,  one  croasing  cloio  to  tho  bone,  And  one 
ovetthe  deep  mincles.  In  other  inatanees  the  postcrli^r 
tibial  may  eilHt  only  as  a  abort  mutcular  trunk  La  Ibo 
upper  part  of  the  leg,  while  ail  enlarged  peroneal 
artery  lakes  its  pluee  from  above  the  ankle  duniiwarda  into  the  foot. 
The  peroneal  itrtcr;  has  b«ea  found  to  arise  lower  down  than  naual,  abouL  Ibti 
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indm  >ielo<r  llie  po|i1iican  iti<i»?lc ;  >□>!,  oii  Lbc  coulnu;.  It  somclime*  eoDnmeacw 
higher  lip  froru  llic  ]<OBUriar  libial.  or  even  from  Hit  pnpi'AaA  srlcrj  iIhU.  In 
Mmc  cu^ea  of  high  divLiiiin  of  Uic  popliieal  arlery,  tho  peroneal  utcry  ia  limiu 
femil  to  tho  anlerior  tihiaL  It  mirii  fip'i neatly  cicecds  than  falU  ihorl  of  the 
□Tdinurr  dimen^jana,  being  cnlvged  to  reiurorce  the  poateriQT  tiLinl.  Id  tbou  nr« 
iiialiuitt»  in  which  it  in  lost  berorD  reaching  Llic  lower  part  of  Ibe  i^.  a  braiivU  of  ibi 
poilerior  lihial  taken  ita  ploco.  Tiie  intBrior  peroneal  hrmioh  is  f oineliaw*  onliirgvil  t« 
ooupenEUte  for  tho  suull  vixe  of  the  anlerior  tibial  artery  in  tliD  lower  put  of  the 
leg,  or  torapplj-  the  pincc  of  that  artery  on  the  dorsum  of  (he  fijot;  or  it  ni»»  be 
nbniriit  and  be  replueeil  by  the  aatcrior  tibial.  In  a  &LGgulur  coiie,  reoorilcd  1it  Ultd, 
lie  peroneal  artery  wM  whullj  wanting. 


PLANTAR  ARTERIES. 

Tbo  oxtemni  nn<l  internal  plautor  arterio>«  atB  the  bnuicbt^  into  which 
posterior  tibial  tlivides  iii  the  hoiluw  of  tlie  calcancuin,  trhere  it  is  oo' 
b;  tho  origiu  of  tlio  abJuctor  poUicis. 


Fig  305.  Fi|2.   30o— SuFBRrioiii.  iteit   or   tur  AitTKiUEa  n 

THE  Sols  or  thk  RiiIHT  Fi-orffrom  TieJeinann).    | 

o,  tuberi>stty  of  the  rnlcuneDm  elose  to  the  eri^in  b( 
the  Bexar  bntla  di^itornm  (oat  sbortl  anil  Ibolo 
dnf^tur  pollicii,  of  >hich  a  ptrl  U  reinaved  t»  ulio* 
the  long  flexor  lendoiin  uud  phintnr  artirrieB  :  t,  ab- 
duolor  p<illicis  ;  e.  nbduclor  niiniuii  digilj ;  it,  IcDilsn 
of  tho  ik](or  polliciH  ioDgus ;  e,  tendon  of  the  flttor 
couiiiiuuis  lougu^  ;  e\  its  foar  ilip^  clow  1o  the  IciRi' 
brica^oa  tuubuI^b.  iiauiag  oo  to  perorate  the  teodov 
(•(  the  flL'X4.4r  bravia  ;  f,  dp'xor  necesaorim  ;  jr,  deior 
brcvis  minimi  digiti  :  1,  posterior  tiUul  divi^ling  iota 
the  pUi>tar  arterioa ;  S,  2',  extemnl  planlat ;  3,  ia- 
tvrnitl  plantar  ;  3',  the  ume  pauing  fonrard  to  taia- 
manieate  with  4,  the  internal  pluit4r  diginl  bnuch 
fiir  the  great  toe  ;  5,  Gret  digital  or  eitTmal  pUolir 
hraucb  to  the  UFth  ton ;  0,  iilaced  rn  the  augl* 
of  dirbion  of  the  oecLiod  T'b^nt&r  digiiAl  atciT, 
between  the  fomCli  nnj  fifiii  b>e< ;  7,  the  third 
pliintar  digiul  artery  dividing  aiinilarl;  belwsni  the 
third  and  fourth  loes ;  S,  the  fvurlh  plwilar  digits) 
artery  Jjvidinijalmilnrlj  l)-l"teen  the  KoiMrd  aud  third 
tuos;  9,  the  ptnu tut  digital  artery  diviiliag  sinaiiafl; 
between  the  Rrxt  and  esMind  loes;  10,  internal ]>Unttr 
artery  of  the  great  toe  ;  11,  cailenneal  braiiPbes  ef  the 
pliLntar  arteries,  aaaatomo?ii>^'  with  13,  the  CblcasriJ 
branches  of  the  poalerior  peroneal  artery. 

The  inlenial  plantar  artfr^,  mnob  amaller 
tbau  the  cxtcriml,  is  dirented  forvrarde,  aloDg 
tlie  iuner  aida  of  tba  foot.  Placed  *t  fint 
under  cover  of  thu  abductor  poUida,  it  {mmmt 
forwards  in  thu  groove  bctAreeo  that  miuolv 
and  the  Bbort  fleior  of  tho  toes,  near  the  lino  separating  the  miditle  frnm 
tho  iuiior  portion  of  tlie  plniitiir  fasoio,  and  on  reaching  the  oiiremitj"  o( 
the  first  metataraiU  boue,  couBidcrably  dimiiiiahcil  iu  biko,  it  terminoto  hf 
mailing  along  the  iuuor  border  of  tLe  great  toe,  auastomoaiug  with  Uw 
dij{ila]  bnuicliea,  ™ 

BiUK CUES.— The  inlemal  plantar  artery  giiea  off  namoroui  anjgll   twifi*.  «lil«|^ 
be  diitingoiahed  in  teU  an  follows :— ^")  muK-ulnc   branchea  to  the  aliilacM' 
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poHiaU  anil  flmor  lirerU  fii({Ll«rnm  :  {h)  offieU  wbi*h  irnJine  lownrili  llie  inner 
burilcr  of  the  Tool,  aud  comniQaicatb  with  brnncliCB  of  tlis  ilonutl  artcriei  ; 
and  (f)  uut^meaai  offkctj  wbiuU  appear  in  the  furTon  lictneea  lUo  midille  «jid  tuner 
purtioos  of  ibe  jihintur  fitsuio. 

The  eztemul  jilanlar  artery,  of  conaiderHble  siee,  at  first  inoljiies  outirardB 
and  tbcD  forwarda,  to  reach  the  baao  of  the  lifth  mctataruil  bone  :  it  then 
turns  obliquely  tuwarda  itoroes  the  foot,  to  gain  the  iittenal  botnceo  the 
bases  of  the  first  niid  sccotid  metatarsal  bones,  where  it  joina,  by  a  coin- 
niuiiicatiag  branch,  with  the  dorsal  artery  of  the  foot ;  and  thus  is  com- 
[ileted  the  jilanlar  circJi,  the  convexity  of  which  is  tiiriioil  forward.  At 
first  the  artery  is  plaoed,  together  with  the  eiteruiJ  plantar  nerve,  between 
the  calcwiuum  and  the  abdnctor  poUicis  ;  further  on  it  lies  botweeu  the 
floxoi  brevig  Jiyitomm  and  flexor  ttcceaaorius.  As  it  tnrns  forwards  it  boa 
in  the  iiilorval  between  the  short  flexor  of  the  toes  and  the  abductor  of  tiie 
little  toe,  being  placed  along  the  line  separating  the  middle  from  the  external 
portion  of  the  plantar  fascia,  and  covered  by  that  membrane.  The  re- 
mainder of  the  artery,  which  turns  inwards  and  forms  the  pluntar  arch,  ia 
placed  deeply  against  the  interosseous  muscles,  and  is  covered  by  the  fieiora 
of  the  toes  and  the  lumbricalea  muaclea. 

Brincqeh. — 

A.  Jii  iU  amrae  to  Ike  ji/lh  mslnairjMtl  hone  the  BiWrnal  iilanlar  nrtiirf  girci 
olT  {a)  hmnchcB  to  the  akin  ef  tho  heel ;  {li)  numurouj  muscutar  lirnniihce ;  (c)  ^msll 
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Fig,  SOG.^Ueep  riEic  i-r  toe  Arteries  in  tdi  Soli 
or  lua  KiouT  Foot  (from  TieilEmiuin|.      ^ 

All  Ibo  Diuictea  hare  been  remove'l.  a,  tbc  cBloaaenl 
tuberneil} ;  b.  the  Bcaphoid  bone  anii  cud  or  tUe  ealmaeo- 
Bcapbuld  ligaincut ;  c,  tn  a,  cat<^Buca-caboiil  ligaioeat; 
li,  its  Atrp  pnrt ;  t,  scapLaidu-cuiioifona  ligament ;  /, 
<xuc  of  tbe  staamolil  bcDi^s  of  tbo  grt^tit  toe  ;  J.  i^oaterior 
tibiftl  arlf^ty  di^idin^  into  the  plantar  arteries  ^  2,  2', 
eslern*!  |iUutar  artery  ;  'J',  ^,  di'ip  plunliif  nrcli  lornii- 
naling  h;  CBinmuuiailloD  wilb  the  dorul  artery  of  Iba 
foot ;  3,  3',  ifltemul  jdantsc  artery ;  il",  it«  iMim- 
mnnicfitian  wilb  the  iaternal  digitnl  of  tlio  great  tos ;  1, 
LruiL-bm  of  the  internni  plantar  to  the  iiuUle  of  Ibe  foot; 
fi,  G',  fint  digital  or  eiteroid  pliinlnr  branch  of  the  Hfth 
toe  ;  fl|  eec4<nd  plantar  di^ilal  arl4.'r7  ;  G't  interval  uf  tlie 
division  of  tbe  aain^  between  lbs  fourth  and  fifth  Iwa; 
7.  lliird  idanlvir  dijiitul ;  "',  its  distribution  to  Ibe  third 
and  fourth  tou«;  8,  fnurth  pinalar  digital;  8',  ita  dia- 
tribntinn  to  tbo  teonnd  and  third  toei  ;  9,  fifth  plantar 
digital  ;  S',  its  ilistril><itiun  la  tlie  Bret  and  seoonj  toei  ; 
lU,  internal  plantar  digital  branab  uf  the  gtuit  toe ; 
at  tbe  nppcr  numbors.  li,  7,  and  8,  the  posterior  per- 
forating bmnchea  of  tbo  iiitcTosseoua  arterie*  are  par- 
tially indicated  ;  nt  S",  tbe  large  camiannicatiuii  between 
the  (ilantar  arch  and  tbo  doraalis  pedis  artery ;  abore 
S',  T',  and  b',  are  altnatcd  Lbs  anlerii>r  perforatme 
arlerieg,  not  represented  In  tbe  bgure ;  11.  mid  13, 
caloRneal  biaacheg  uf  tbe  plantar  aud  posterior  peroneal 
art«rin. 


olTsct"  which  ran  oulwards  over  the  border  of  tho  foot, 

and  anafitoinose  with  the  dorsal  arteries ;  anil  (.f)  others 

whioh  appear  in  the  forroir  between  Ibe  middle  and  oater  divisions  of  the  plantar 

fiucia. 


as 
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B.  From  Mm  plantar  aidi  ure  giTon  olT  tho  following  more  unporUnt 
brail  cheB  ;— 

(»)  Tho  poaUrior  pei/orcifiiiff  biunflheB,  three  io  number,  p»M  npward» 
through  the  bank  pnrt  of  the  throe  outer  interosseous  spacsi,  betwewi  Uie 
heads  of  the  doi-Biil  iiituroHseous  miuides,  and  on  reaching  the  donmm  of  the 
foot  inosciiliitB  with  tUu  interosBuous  branches  of  tho  metatarsal  aiteey. 

(6)  The  digital  brauohes  are  four  in  uumber.  Thejiril  digital  hraadi 
incUneB  outwards  from  tile  outermoat  part  of  the  plantar  arch,  opposita  Iha 
end  of  the  fourth  uietutarsal  space,  crofisca  under  cover  of  the  nbductut 
piiiiinii  digiti,  and  runs  along  tlie  outer  botJur  of  the  phalanges  of  the  little 
too,  Tho  McoiuJ  digital  branch  pasaea  furwarda  -ilong  the  founh  metatarejJ 
■pace,  and  near  tho  cloft  between  the  fourth  ami  fifth  toes  divide*  into  two 
veBsels,  which  course  along  the  ooutiguous  bonlera  of  those  toes,  and  eiid  on 
tho  hist  phalanges.  Tho  Ci-ird  digital  hranch  is  similurly  disposed  of  on  the 
fourth  and  third  toea.  The  fuuith,  ends  in  like  muuuer  on  tho  third  and 
•ecoiid  toea. 

The  digital  artery  wbioh  supplies  the  opposed  sides  of  the  Qrst  and  seoantl 
toes,  and  that  whiuh  runs  ou  tho  inner  side  of  the  Sat  toe,  arise  dt>eplf 
betwecu  the  Qrst  and  second  metatarsal  bones,  usually  from  that  part  of  the 
arch  which  is  foniiud  by  the  end  of  tho  dorsal  artery  of  the  foot. 

Thus,  as  in  thu  fingers,  (oUaleial  arteries  pasa  along  the  sides  of  the  fiexot 
Burface  of  each  of  the  toes.  Near  the  base  of  the  last  pholani.  these 
iuosvulate  so  as  to  form  an  arch,  from  the  convexity  of  which  minute  vefoeU 
pass  forvrarda  to  tho  extremity  of  the  toe,  and  to  the  matrix  of  the  niuL 

Au  anlrrior  pfr/iiraliHg  bmnah  ia  scat  upwards  bf  each  at  the  distal  arteri« 
of  tUo  three  ou'er  iutcrspnccB  near  its  bifuicsitiDii,  to  cammuaicate  with  the  eofrc- 
spDUiJiiig  digital  lirancL  ot  tbc  metatareal  artery  of  the  doraum  of  the  foot. 

PecoLUEiTiis. — Tbe  posleriar  perforating  hranclica,  nhich  ar«  tuuollj  icry  ■mill 
Teesela,  are  sometimes  enlarged,  and  furnUli  llic  iutcrosaenus  artcricii  on  the  Dppcr 
surfacD  of  tlie  foot ;  the  mtitatariuil  braiicb  of  the  liijr^l  artery,  from  which  tbe  inter* 
OGacoua  arteries  ore  usually  derivcil,  bctug  in  that  ioio  lery  small. 


ANTERIOR  TIBIAL  ARTERY. 

Tbe  anterior  tibial  artery,  placed  along  the  fore  part  of  the  log,  ia  at  first 

deeply  ncntod,  but  gradually  approaches  nearer  to  tbe  surface  as  it  deecea<la. 
It  extends  from  tho  ditision  of  the  popliteal  artery  to  the  beud  of  the 
ankle  ;  wbeuco  it  ia  aftorwurda  prolonged  to  the  iutcn-al  betwet-u  ilie  fiisl 
and  second  nietatirsal  bones,  under  thu  name  of  ((oraii;  aricnj  of  tbe  foot. 

The  anterior  tibial  artery  is  at  first  directed  forwards  to  reanh  the  anterior 
Burfnco  of  the  interosaeoiia  ligament,  passing  through  the  divided  upper  end 
of  the  tibialis  posticus,  and  through  tho  interval  loft  uuoccupied  by  Uio  io- 
teroBSoous  ligament.  It  then  eiteuJa  obliquely  downwards  to  the  middle  of 
the  ankle-Joint,  in  a  direction  which  may  be  nearly  indicated  by  u  !iuo 
drawu  from  tho  inner  side  of  the  heod  of  the  fibula  to  midway  between  ihe 
two  malleoli.  Lying  with  tho  tibialis  antious  on  ita  inner  aide,  and  buying 
the  extensor  commiiuis  digitonim  and,  lower  down,  the  eiteusor  propriua 
poUioia  on  its  outer  aide,  the  vessel  ia  deeply  placed  at  tbe  upper  p»rt  of 
tho  leg,  whore  those  muaclos  are  fleshy  j  but  it  is  comparatively  sujierticUl 
below,  between  their  tendons,  and  comes  fonvard  upon  the  tibia.  At  tho 
bend  of  the  auklo  it  is  covered  by  the  annular  ligament,  and  is  crusod  from 
'without   tawards   by  tho   tendon  of  the  extousor  propiius  ^lollicis.      lii  ita 


BRANCnES  OF  THE  ANTEKIUK  TIBIAL  i41> 

oblique  courao  dowuwikrdB  the  anlarior  tibiul  lutery  hei  at  iirat  olOM  to  tllw 


Kg.  307.— AiTTUiipJii  viBir  OP  tna  AaTsnrra  ov  rna 
Lw)  Aau  DuusDK  or  tiik  Puut  (fniiu  'i'iedciiiaDnj  1 
Tbti  titfialiB  iknLicutL  muAcIf?  La  drawn  tuwarxjfi  l\ie  inner 
1  AO  a£  tu  bring  lUe  auLci'ior  libJal  ort^jiy  inlo  viw, 
I  BXteDior  piupciut  pulliciii,  tbc  long  cumiuoa  Mlfiisur 
tpf  tliB  Uiea,  mill  tUe  [>«i-iju«kid  Miliue  loiuulea  iu  their 
Flottcr  part,  aud  Uis  ■iliL>le  oS  tlio  citenaor  coiuinunis 
bn^via,  have  Leea  rmuuVuiL  1,  eXLvnuht  superior  drticuUr 
bniucU  uf  tbk-  ftLtptilcal  artery,  ramifying  du  the  pmia 
feurfLruiiilLiig  lliu  knuti  ',  and  li^juaUjinuBiug  wiiZi  tUv  uihvT 
arlioulnr  biDiiubta  und  witb  'J,  Uie  tecucicut  bniuuli  uf 
the  luttcciiir  tibial  urury  i  >t,  'i,  antcrioi  Libial,  {-ivinji  uff 
UOEUuliir  hr.UH:bei  on  EMb  uilb  ;  4,  iluml  arturj  of 
Ihe  fuut ;  ^,  external  anteriur  [ualkolur  ailerj  liuuiioj 
off  fium  the  onttrtur  Liliai,  and  anoHtooiLiAiug  witb 
tho  aiiUrior  pttkiuejil  arh^ij  wbkb  i«  a^n  dcBCi^ridLjig 
opoa  the  luirtr  [jmt  of  [ba  fibula  ;  tbe  inltrrial  iiiallculur 
ii  ic{ireKDMil  jnucaeiiing  from  tlie  utbur  udu  uf  tbe 
kulFrior  tibial  ulsry  -,  U,  the  tami  brunub  ur  llie  ilorml 
af  berj,  repnatnted  in  tbii  inaUunw  u  Imger  than  luual 
and  furnuibia^  lome  of  tiiu  Liuncbea  i/i  Uiu  nejEl  artery  ; 
7i  tbo  metatatvol  bnncb,  t^^^''^  ^^  ^''  dijrBol  iutur* 
OBWuiia  uri«rie>i  (in  ibe  Snt  iutcruiseniissjiDCCtbedunsI 
uterj  of  tbii  liAit  is  awu  to  gitu  off  the  onuctumDiiDi 
bmni^b  wba-b  unites  w lib  tbe  J«ep  jduutar  aivh  ;J  lic- 
tavra  f,  aud  a,  tba  CuliaMrol  bniacbi^  of  Ibe  dunal 
digital  artciinB, 

iiiteroBSiK)iu  ligatnent,  and  is  then  At  a  cou- 
siderable  liiatonoQ  fmia  the  epiua  of  the  tibia  ; 
but  in  desceudiug  it  graJimlty  appruaclies  that 
ridge,  and  townrds  the  lort'er  p.-irt  uf  ths  leg  ia 
■upportad  on  tho  nuturior  surfiicu  of  the  bone. 

Mtltttion  In  Vciiii  and  Nni'et. — The  anterigr 
tibial  asteiy  ia  accoiupaaied  by  two  veiua  (ruuie 
cumitca).  The  anterior  filital  iteme,  coming 
from  tha  onter  aidu  of  the  head  of  the  fibula, 
spproauhus  tho  artery  at  aome  distance  beloui  the 
plttce  nbero  the  vessul  appeim  in  front  of  the 
inlcroweouH  li^iucnt.  Lower  dowu,  Uio  nerve 
for  tlie  must  port  Uub  ia  front  of  the  urlci'y, 
but  often  changes  ita  posttlcm  from  the  one  side 
of  the  vessel  to  tlio  other. 

BitANCUt^ — 'Boaiites  numerous  Bmnll  muscu- 
lar branches,  the  luitcrioi  tibial  artery  furniabes 
the  following  : — 

(a)  Thu  rcciii-rtni  aTlery,  given  oil'  as  soon  as 
the  auturior  tibial  reaches  the  front  uf  the  le;,', 
ttsueuda  through  the  fibres  of  the  tibialis  auticiis, 
luid,  rniuirying  on  the  uutbide  nud  front  of  the 
knee-joint,  anoatomoaes  with  thu  inferior  arlicu- 
^^  lor  and  other  brauohus  of  the  popUtcol  artury. 
^B  (b)  Tho  tnalUUur  urttruj,  two  iu  cumber, 
^H  external  and  intemal,  are  given  off  ueor  the 
^^  aiikle-Juiut,  but  are  vuiy  variable  in  size  iiud 
^H   mode   of   origin.      The   i/tUmal  branch  pnas^s  bonf*' 
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DnHSAL  ARTERY  OF  THE  FOOT. 


tiliiitlU  anticos  to  the  inner  ankle,  and  communicsteB  with  bnvnches  nt  tiw 
puBtcrior  liliioi  artery.  The  exUrnal  brunch  passes  outwards  under  Iho 
tendon  of  the  common  ext'^ubor  of  the  toiis,  aud  imaatomoseB  with  the 
anterior  divLiioii  of  the  poTOiionJ  artery,  and  also  with  M>ia«  iMceiidiug  oi 
ruoiirrent  brauchea  from  the  tarsal  bnmch  of  the  dorsal  artery  of  the  foot — 
These  malleolar  Arteries  supply  articular  brauchcG  to  the  neighbouring  joiutfc 


DORSAL  ABTEKY  OF  THE  FOOT. 


Tlio  dorsal  artt^ry  of  the  foot  (dorealia  pedis),  the  contiiiuaUon  of  the 
ftnt«rior  tibial  artery,  oxtenda  from  the  temiinution  of  that  ve^ael  at  the 
bend  of  the  ankie,  to  the  posterior  end  of  the  first  nictatarBol  spkco.  M 
this  s[)ot  it  liividofl  into  two  branches,  of  which  one  proceeds  fonrajdj  in  the 
finit  interoeiuiouB  space,  whilst  the  other  dips  into  the  sole  of  tbo  foot,  aod 
terrainates  by  inosculating  with  the  plantar  tiroh.  Thi:  doraal  artery  of  Uia 
fool  lies  in  the  iutorral  between  the  tontlou  of  the  proper  extensor  of  the 
great  toe,  and  that  of  the  long  extensor  of  the  other  toes  ;  and  is  oorend 
by  a  deep  layer  of  fascia,  whieh  binds  it  to  the  pnrta  beneath.  Near  iU 
cuil  it  is  crossed  by  the  innermost  tenJon  of  the  short  tztensor  of  the  toea 

Two  veins  aooouipany  this  artery  ;  the  anterior  tibial  uenre  lies  an  it* 
outer  side. 

Bbascues. — The  priueipivl  branches  of  the  dorsal  nrtety  of  the  foot  on 
directed  outwards  and  furwarda  upou  the  tarsus  and  nie'atanafl,  nod  an 
named  accordingly.  Some  small  oflseta  also  run  obliquely  iawanls,  and 
ramify  upon  the  inner  side  of  the  foot. 

(a)  The  Inraal  branch  oriHes  from  the  artery  usually  wher<i  it  cioiaei  the 
Bcaphoirt  bone,  but  its  point  of  origin  varies  in  difiereut  iustaDces.  It  iodines 
forwards  and  outwards  upon  the  tarsal  bones  covered  by  the  Bhort  extensor 
muscle  of  the  toes,  then  curving  backwards  towanla  the  cuboid  boue, 
dividoH  into  branches  nhich  take  diflereut  directions  ovtr  the  tarsus. 

The  braitches  supply  the  extensor  brevia  digitoruni  muscle  and  the  tarsal 
joints,  and  anastomose  with  the  external  plantar,  the  metatarsal,  the 
external  malleolar,  and  thu  peroneal  aiteries. 

(h)  The  meintariai  artery  arises  farther  forwards  than  the  preceduij; 
vesxel,  and  is  directed  outwards  like  it,  benenth  the  short  extensor  musdcL 
Sometimes  there  are  two  metatarsal  arteries,  the  second  being  of  suullor 
size  ;  and  not  unfrequently,  when  there  ia  but  a  single  Teasel  of  this  name, 
it  arises  in  common  with  the  tarsal  artery.  Its  direction  is  necesaarily  in- 
fluenced by  these  circumstances  ;  being  oblique  when  it  arises  far  back,  mi 
nlmoot  transverse  when  its  origin  is  situated  farther  forwards  tlion  usual. 
It  anastomoses  with  the  tarsal  and  external  plantar  arteries,  and  givea  off 
interoBscous  branches. 

The  three  Weronroiia  branohes  &om  the  metataisal  aitfry  an  small  stnf^ 
Teasels  which  pass  romnrdit  along  the  three  eutci  inlcroBseoue  spjvces.  retting  upon 
the  dorral  intero«»eoii«  niiucleii,  .Somevilinti  tiehind  the  clefts  between  the  toe*  nch 
divides  into  two  brandivs.  which  run  forward  along  the  cunliguuua  borders  of  Ihe 
corraspondini;  toes.  forminB  tbcir  dsnal  collnlcnil  branclica.  MiireovBr,  from  Ih* 
oatonnast  of  l1ic»!0  interoeeeou«  arteries  a  small  branch  is  given  off.  Khich  mina  th* 
outer  bonier  of  the  little  too.  uad  rorms  il«  exlcrnnl  cnllsleral  braoch.  Thete  ifto- 
ricfi  communieatc  with  the  plaalor  arch  oppuiile  thu  fore  part  of  the  Jul  1 1  uiWWii 
spafce,  by  means  of  the  anltiior  prr/itraliaj!  brnnclici.  and  at  the  back  part  of  the 
)nlcroBiiceu9  upocsH,  by  IMe  poattrior  ptrjorating  brondiM. 


BliANCHEM   OF  THB   Dt'lWAL  AHTERV.  ml 

(c)  The  first  McTotuo^u  branch,  or  Jor>al  artery  i>/  Iht  great  tw,  U  com- 


Pi;.  3DS. — AminioR  ymw  or   tub   AnTBiiita  r>r  tkb  Pig.  SOS- 

Leu  AID  Diinauii  ur  the  PuuT  irroia  I'iiideaiuuD).    j 
The  tllialia  anlir^u^  diuidc  in  drftWQ  townrds  the  inner 
>  ndv  so  W  to  brijig  Ibt  Anterior  tibial  artery  into  view, 

tbs  «rt«ii»or  prupriua  piilliui!,  the  long  cvimuiim  eiltnaor 

nr  the  toti,   suJ  the  ]<cronei}uii  Urliua  niUEcles  in  tlitit 

lorcr  )iui't,    nn  1   tiie   wIiliId  of    thu  MtvniiDr   coiuiponia 

bre'ia,  hnira  Uecnrem'^ved.    1,  extatnal  tuperior  nrLiuulur 

branoh  of  the  popliteal  nii^vy,  ramifjiug  on  the   inrta 

ftn TruuD ding  the  knee  ;  hdJ  niiostHimoaing  vith  the  other 

Artii^ulnr  t>iai;i^heB  lunl  iritb  '2,  the   reeurreitt  Iranch  of 

Ihn   aoterior    titiial  urt^r^;  3,   3.  Ki^terior  tiliial,  giTiDg 

off  niuBCuinr  branchi:!  on   eueh  tide;    1.    dixacil    scterjr 

of  the  foot ;  5,  external  notcrior  ninite'jiiir  artery  coming 

oflT    from     tho    anttfFLor    tibial   and   anafilomoRlug   with 

the  auterior  peroneal  art^rf  vhich    ia   aeeo   de»reuding 

n^i)  the  lower  |intt  of  the  fibula  ;  the  internal  lUAlleolar 

ii  repretented   [irooeeding  from    thu  dlbor  tide   uf    the 

anterior  tibial  nrlerj  ;  6,  the  tarsal  bmnch  of  the  clutsul 

alter},  reprettnted  id  tbia  instance  tvi  liirgcr  tbun  usual 

and  lumitliicg  e^me  of  the  lituncliea  of  the  iieit  aiterj  ; 

T,  the  inctjiij>real  hraaeh,  giTin^   off  the    dorsal    ioti^r- 

DUCfioi   .irteries  ;  (in    the   firat    intemsBeons    Bfjace    the 

(lofKil  nrtarj  of  the  fout  is  leen  to  give  off  tbc  anutto- 

mosiai^  br;tueh  wbii:h  onltes  with  the  deep  pUnlnr  arub  ;) 

betwueu   H  anil  6,  the  cuttuteml  bmiuihei  of  the  Jorul 

Jigital  oitviiLi. 

tiunud  forwarJs  from  tho  dorsal  artery  of  the 
foot  at  tUo  point  where  it  dips  down  tu  the 
Bole.  Thii  branch  runs  along  the  outer  Burfnco 
of  the  fint  metitturfial  bouit,  acid  funiuhDS  the 
Dmall  dnraiil  diijilal  veB^uh^  of  the  great  toe  and 
ndjioent  siJo  of  tho  second  too. 

(■/)  The  j-laiilnr  di'jiM  hiandi  of  ihe  iniwnnosf 
(fjace,  giren  off  from  the  dorsal  artery  betwuun 
the  liemlfl  of  tho  lirRt  interioseotiB  inuacle,  neitr 
the  inoscnlatioD  with  the  plantar  arcli,  pnenng 
forwarls  divides  into  two  nmaller  brauches  which 
proceed  aloug  tlio  coutiguous  nidea  of  the  £rat 
uiid  Becoiid  toe. 

(c)  The  jAautar  digital  hraiich  for  tin  inner 
tide  of  Ihe  {jreat  toe  croBxes  buiienth  the  Siat 
metatarsnl  boue,  and  nuiH  along  tlio  inucr  eide  of 
the  great  toe  on  its  pliuitsr  surface. 

PiOOiiARiTiKa  oflfir  aiilerloi  tihint  arlery.  Origia. 
— la  cane!  of  early  dirlBion  of  Lhi'  popliteal  artery,  the 
place  of  origin  of  tho  anterior  tibial  ii  nFFC9s.iril¥ 
hi|;her  up  Ihiia  Dsnal.  being  aometiDiei  fonnd  as  hl^b 
aa  the  bend  of  the  kncc-joint.  In  home  of  thenc  'Sa-ea 
(the  posterior  tibial  artery  being  small  or  wanting), 
tlio  aDlcrlot  tibial  in  eODJoincd  iiilh  the  peroneal 
arlery.  When  the  anterior  til'ial  arise*  biylier  than 
nsniil,  Ihe  nddltional  upper  part  of  the  veiisel  baa  lieen 
Been  rojtinp  on  the  poslcrlir  surfHfe  of  the  popltlcns 
masclG,  and  it  has  been  likeKijB  found  betwcon  thai  mii'Kte  anit  lliC  bonn. 


45S  THK  VEIXS. 

t'uurte.~Tlie  ntilutlur  liliiiil  trlcry,  haviug  lu  lUiuI  |iUoe  uf  origia,  hat  bocs 
[oand  tu  (lerliitc  outworcb  towardi  llie  uiirgio  of  ibe  GIidIb  in  ito  cuurM  Alang  like 
boot  of  tUo  leg,  and  tlicu  to  rclum  to  iu  ordiair;  poMlka  bciuatli  Ute  ftliiiuUr 
Uguncnt  in  Troul  of  ihe  ankle-jaint.  Thia  arlcrj'  hu  been  alio  uoticcd  br  I'cltcdo 
aiiil  l>y  V'rlpcuu  to  uppnacb  tbi:  lurFoce  at  tbc  miiUIe  of  Ibe  leg,  and  t'>  cuiittuus 
downward*  from  thut  poml.  caveretl  only  by  llie  (ui'ik  nud  iiilcg:umeat.  Vclpfau 
Btai«A  lliHIi  be  found  Uie  srwty  lo  reach  liic  (<->re  put  of  Ihe  leg  by  paning  ronoit  lh« 
(luler  side  of  llic  fibula.  (relleUn.  "  Cliniiiue  Cbirurgicale,"  &t,  p.  101  :  I'ari*, 
1610.  Yel|<eau,  "  Kouvcaui  Klemcua  de  11  tidcciitc  Oii^nloire,"  &i^,  I.  i,  pp.  137 
widSST:  VixtU.  1&37.) 

Aiou—Tbia  vessel  mom  frcqaently  undetigoci  ■  dimiaalioD  ttum  an  incrcflac  of 
ui«. 

It  aiaj  be  dcfeclive  in  vsrlaus  degrees.  Thus,  the  dortal  branch  of  tbe  foot  nay 
liiil  la  give  off  dlfilal  bianthes  to  (Le  great  and  second  lou,  wliicb  ma>  be  iJieo 
iJerived  fiom  tbe  internal  pliuiUr  diriiion  of  llie  poaterior  liliial.  In  n  fsj^btr  Jegrre 
of  diminution  the  anterior  tibial  ends  in  front  of  Ihe  ankle  or  at  tbe  lower  [atI  uf 
llie  leg  1  iu  place  being  then  taken  by  the  anterior  disiaion  of  the  peroneal  artery, 
which  supplied  the  dor^l  artery  of  the  foot :  the  two  Texsels  (anterior  Ubol  util 
■nteiior  iieranenl)  being  eillicr  eonncctcd  together  or  sepanile. 

Two  ea^a  are  mentioned  by  Allan  Burofl,  in  whieh  the  anterior  libial  artery  via 
Btlogutber  Knnting.  its  pinec  la  tbe  leg  being  supplied  iiy  perfdcating  branehci  fioai 
the  po-^Ierior  Libiul  nrieiy,  and  on  tbe  doraum  of  the  fool  b;  the  anterior  diriaioa  uf 
tbe  jicruneal  arlcty. 

The  do»:Bl  arterj  of  tbe  fool  ia  occaalonalty  larger  than  Diaal .-  in  that  cue  com- 
pcueatiug  fur  a,  dcfcetlve  condition  of  Ihe  plunlai  biaoch  from  the  poalcriar  tjbUl 
»rlery. 

This  arterj'  liaa  been  lepealedly  found  lo  be  curved  outwarda  between  ild  •xm- 
tncneetneiil  at  the  lower  border  of  tbe  umular  ligaiaeni  and  ita  termuuittoa  in  itae 
fint  inlciosKoiu  apace. 


VEINS. 

Tho  Bjsteraio  TsioH  commeDoe  by  small  bmncbes  vhicTi  reoeire  the  Mood 
bom   the   capillaries   throughout   the   body,  nud   unite  to  form   fewer  «ndi 
largot  veEnels,  tviiich  miJ  nt  lust  by  pouriug  their  contents  into  the  rightl 
auricle  uf  tho  heart  tbrotigh  tivo  large  vcqixls  trunks,  tho  supt^riur  and  in- 
ferior veuEB  cavie.     Tlie  blood  wliich  nourishes  the  subatanca  of  the  bnul 
itself,  in  Kitumed  by  the  coroimij  or  conliac  veins  to  the  samo  auiiolck 

Tho  Teias,  hon-evor,  which  bring  bock  the  blood  from  the  stomach, 
intestinoH,  spleen  and  pancreas,  have  an  exce|)tional  destination  ;  not  convey- 
ing the  blood  directly  to  tho  heart,  but  joining  to  form  a  siugle  trunk — the 
portid  vtiu,  which  ramifies  after  the  insuuer  of  au  artery  in  the  subatance 
of  the  liver,  and  carries  the  blood  within  it  to  tho  capiliaries  of  that  organ. 
From  these  the  blood  piiases  into  the  ultimate  twigs  of  the  hepatic  veiu^  | 
and  ia  conveyed  by  these  veins  into  the  inferior  vena  cava.  Ihe  veins  thui ' 
passing  to  the  liver  constitute  the  poiiai  lyaftm. 

Tho  anantomosos  of  vt-ius  ore  much  larger  and  more  numerous  than  thoMJ 
of  arteries.  The  veins  of  many  parts  of  Iho  body  consist  of  a  eubcutaneoull 
and  a  deep  set,  which  have  very  frequent  communicationB  with  taoh  othenf 
In  some  parts  of  the  body,  chiefly  tbe  litubs  and  surface,  the  reioa  U>j 
provided  with  volvex,  whilst  in  others  no  valves  eiist, 

Tho  gysteinic  voius  are  naliiroJly  divisible  into  two  groups  ;  fintly,  tbow^ 
from  which  tho  blood  is  curried  lo  the  heart  by  the  suf-c-rior  vena  cuvh,  »ii, 
the  veins  of  thi'  heiul  and  neck  and  upper  limbs,  together  with  Ihuse  of  the 
spine  and  a  part  of  tho  walla  of  the  thorax  and  abdoiueu,  with  which  luayJ 
'iBociated  oUo  the  veioB  of  the  heart;  and  secondly,  those  from  whiiJi . 
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the  blood  is  earned  to  the  heart  by  tbe  inferior  rena  cava,  tje.,  the  veioB 
of  the  lower  limbB,  the  lower  port  of  the  trunk,  aad  the  abdominal 
Titoera.  (Foi  a  general  rcpreEsutation  of  the  venous  Eyatem,  see  fig.  224  at 
p.  298.) 

UPPER  VENA  CAVA. 

The  vpper  vtna  cava  conveys  to  the  heart  the  blood  which  is  returned 
from  the  head,  the  neck,  the  upper  limbs,  and  the  thorax.  It  is  formed  bjr 
the  anion  of  the  right  and  left  brachio-cephalic  veins.  It  extends  from  a 
little  below  the  cartilage  of  the  first  lib  on  the  right  side  of  the  steninm  to 
the  base  of  the  heart,  where  it  opens  into  the  right  auride.  Its  course  is 
slightly  curved,  the  convexitf  of  the  curve  being  turned  to  the  right  side. 
It  has  no  valves.  At  about  an  inch  and  a  half  above  its  termination,  it  is 
invested  by  the  Gbrons  layer  of  the  pericardinm,  the  serous  membrane 
being  reflected  over  it.  The  upper  cava  lies  immediately  in  front  of  the 
right  pulmonary  veiwels,  and  between  the  right  lui}g  and  the  aorta,  which 
partly  overlap  it.  It  receives  several  small  veins  from  the  pericardium  and 
the  mediaatiiiam  ;  and  lastly,  it  is  joined  by  the  right  azygos  vein,  imme- 
diately above  the  place  where  it  becomes  invested  by  the  pnricardium. 

Pkiiuabitt. — In  Beveml  isHtances,  the  two  inaominste  veins,  which  naaallj  join 
to  form  the  vena  cava  inpetior,  bave  Iwea  »eea  to  open  sepamtelj  into  the  right 
aoricle.  This  pecaliantj  is  explained  by  reference  to  the  developmetlt  of  the  parts, 
and  is  more  folly  referred  to  at  p.  ASS,  in  connection  with  the  description  of  the 
great  cardiac  vein. 

nraOUINATE    OR    BBlCHIO-CfiPBALIC    VEINS, 

The  blood  returned  from  the  upper  limbs  through  the  subclavian  veins, 
and  from  the  head  and  neck  by  the  jugular  veins,  is  poured  into  two  trunks, 
named  the  brochio-cepbalic  or  innominate  veins.  These  vessels,  resulting 
from  the  union  of  the  subclavias  with  the  internal  jugular  vein  at  each  side, 
commence  opposite  the  inner  ends  of  the  clavicles,  and  terminate  a  little 
below  the  cartilage  of  the  first  rib  on  the  right  side,  where,  by  nnitiug,  they 
form  the  upper  vena  cava.  The  right  vein  is  very  short,  and  nearly  vertical 
in  its  direction  ;  it  is  in  apposition,  on  the  right  side,  with  the  pleura  and 
the  upper  part  of  the  right  laog.  The  vein  of  the  left  side,  about  three 
times  longer  than  the  right  vein,  pursues  a  course  from  left  to  right,  at 
the  same  time  inclining  somewhat  downwards  :  it  crosses  behind  the  appnr 
pari  of  the  first  bone  of  the  sternum,  separated  fh)m  it  by  the  sterno- 
hyoid and  stemo-thyroid  muscles,  and  by  the  thymas  gland  or  its  remains  ; 
it  lies  in  front  of  the  three  primary  branches  given  ofT  from  the  arch  of  the 
aorta,  and  rests  upon  the  highest  part  of  the  arch.  The  innominate  veins 
have  no  valves. 

Latebal  TBiBDTARiBS.—(a)  Tfao  inftrioT  thyroid  veins  emerge  from  a 
Tenons  plexus  situated  on  the  thyroid  body — those  of  opposite  sides  comma- 
nicating  by  small  branches  across  the  trachea.  The  vein  of  the  left  side 
descends  in  front  of  the  trachea,  behind  the  stemo-thyroid  muscles,  and 
ends  in  the  left  brachio-cephalic  or  innominate  vein  :  that  of  the  right  side 
inclines  outwards  in  some  degree,  and  opens  into  the  corresponding  brachio- 
oephalic  vein,  or  into  the  angle  of  union  between  it  and  the  vessel  of  the 
opposite  side. 

(b)     The  inUmal  mammary  veins  follow  exactly  the  oonrse  of  the  arteria 
of  the  aame  name — two  veins  accompanying  each  of  the  arteries.     1 
oompaoion  veins  of  the  artery  arise  by  small  bronohei^  derived 
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fore   port   of  the   irnlU  of  the   nbdomci),  where  tbcjr  ftIi&stoinc»«  wittl 
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Fin-    BOS.— B«wn   nf   thk   Pdwcrnt   VMorij 
TnciiE9,  togkiuke  kttii  tui  Twubaoo  Do4T.  f 

(J,  llie  liasUar  procew  of  tlifl  ocrigjIUl  txHv,  | 
lliToogh  wbicli  riDil  llie  t^niponil  bonn  k  miia- 
Ti-m  incl^inn  h*t  bceu  mndF  bo  ni  to  U]'  opra  tb« 
jflEnlur  rarniDcn  do  both  tidtt ;  (,  lh«  Inlj  of  th«  j 
filUi  Mrti.-al  tcrtohr*;  c,  tho  fir»t  lili ;  rf.  lh*| 
sUlh  :  t,  the  tweitlb  ;  /,  the  body  of  tlie  Aflb  I 
iDtnliar  Tortebm ;  1,  trunk  of  Ibe  Tena  a\rm  >np>- 
rior  (liTJJed  U  tbc  plBC«  uf  its  fntnui«  iuta  llw  . 
right  niincle  ;  2,  rii;bt,  2^,  hti  AaticU*iAD  vviu ;  J 
■t,  ri;;bt  iatcmul  jtt^lar  win  ;  tbo  ]»ft  la  ^nt 
sliort  immodimlely  ab«*e  tba  pl«OB  wbire  it  j'iin« 
lb?  subclavian  vein  ;  3",  3',  lower  part  u(  thi 
UUrnl  sinuses  '<f  tlie  dam  matir  :  that  i>f  tbr  i«ll 
BiJe  ii  divided  inferiarl]';  Ibml  o{  tbe  ngbt  «•!« 
gbowfl  ht  ila  jonctjon  vitb  tbe  iu^nlar  vrin  thn 
bnlb  wbicb  liei  in  Ibe  jugular  depmaion  of  (h« 
temj'ornl  hone ;  i,  right,  nnd  1',  left  eit*ti»l 
jaculkr  Telna  ;  5.  right,  nnJ  >V,  1>^ft  vertclirBl  irini 
nnnstfiiiK'tiug  with  S',  eilerna]  v«Iebc&l  trd*, 
Iht'fore  joining  tbe  BuhrliTiaa  TeinA ;  %  |ilh«f<l  vn 
left  Hnbclavi&i]  vein  below  Ibe  op^jing  of  the  lasU 
and  of  tbutbomeie  doet ;  below  ^,  the  infcniartbr-  1 
roid  wins;  7,  T.  tba  intenml  nuiiunmrj  wini ;  S. 
Ihc  left  EDpcrlor  JntercoBtal  viio  jnlnins;  tbe  left  i 
hracfiio-oephalia  vtio,  nnd  amutomr^ing  tdqie 
with  inlcrcostnl  xeiufi  which  join  Ibe  tmnk  of  tbe 
Mygoi  ;  the  tight  anperiur  inlerc'islal  Tein  in  seen 
jtrioing  the  BXTgni  vein;  9.  tujtin  or  right  nirgaiein  ; 
tbe  uppermofit  figure  poiitlq  to  the  curved  portiaiiL, 
which  pELSBea  oter  the  right  'jmnchoA  before  join  iog 
the  vtna  cnv»  uaperior  ;  3',  the  left  Mygm,  repre- 
nnte-1  here  a»  crossing  tbe  Tortebmleoloinn  oii  the 
eighth  Tertehrs  ;  10,  the  tbnmcic  duct ;  the  appM 
fifjare  is  nn  the  foarth  dorsal  veilebRt.  tbe  tower 
nn  the  Gmt  lumbar  cLute  to  the  reccptAculutu  cbjli ; 
11,  trunk  of  the  inferinr  wda  cava  divided  below 
tbe  liver  ;  the  figure  U  imniedlalelT  otet  the  )>ta« 
of  orifiin  of  thn  renal  veins  j  below  it  ia  sem 
dividing  on  th«?  fourth  lumbar  vertebm  liile  tht 
two  ooRimun  iliac  veinn  ;  \'l,  tbe  anion  of  tjie  leA 
aiygoB  vein  with  the  loft  renal  Teia  ;  13,  oa  ih* 
ri^hb  Bide,  the  eomnieneeuieat  of  tbe  right  UTS'* 
vein  in  the  lumbar  rejpun,  joine-l  \tj  iewerBl  Inmbar 
rr^na  ;  13',  the  c^mmenHmeut  of  the  ftijrpDS  van  of 
(he  left  fide,  joining  ninilar  vcini  on  tbatiid*; 
11,  14',  the  external  iliac  veins;  16,  plueJ  M 
tbe  pr'inioutflry  of  the  tocrnm,  points  on  eilbtr 
Bide  to  the  jrr^l'^ngntion  of  the  lower  branelm  of 
the  right  and  left  lumbar  veins  into  the  pelvic  ami 
tlieir  union  with  aacnl  and  other  bnuichea  of  tbi 
internal  Uiao  veins. 

eplg)i£lric  veins ;  ftom  thence  proceedJnf 
upwnrda  betneen  the  catrtiloge*  of  th«  rit» 
luid.  tbe  pleura,  Ihay  n^ceive  the  anUrior 
ititercosfot  reinn  which  correnpond  wUh  the 
(jroiicheH  of  Iho  internal  niBiumary  ittterj, 
t«Buthet  with  eoiuc  small  diaplirajtitittk,  thymk  and  uitdiattinal  veins,  and 
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these  fiually  uuitiog  into  a  single  truukj  each  vein  terminates  in  the  brachio- 
cephalic of  its  own  side. 

(c)  The  tuperior  intercoital  veios.  —  Tha  Hght  superior  iutorcostnl  vein 
raceivee  the  blood  from  the  fint  or  the  first  two  or  three  Bpaces,  communicatinj; 
with  the  vessel  in  the  space  next  below,  and  opens  into  the  innominate  trunk 
oft  he  same  siile,  or  into  the  vena  csts.  Frequently  the  veins  st  the  right 
side,  corresponding  with  the  superior  intercostAl  artery,  pass  dotrnwards 
separately,  to  open  into  the  axygos  vein,  as  that  vessel  arches  forwards  to 
join  the  upper  vena  cava  :  the  separate  vein  thna  formed  is  inferior  in 
size  to  that  on  the  left  side.  The  left  superior  intercostal  vein  varies  in 
length  in  different  persons,  being  small  when  the  azygos  minor  is  large,  and 
vice  veT»d.  Usually  it  receives  the  veins  from  the  three  or  four  upper  spaces, 
and  is  then  directed  forwards  over  the  loft  Bide  of  the  spinal  column  and 
the  aorta  to  open  into  the  left  innominate  vein.  It  receives  in  its  course 
the  left  bronchial  vein.  The  left  vein  is  sometimes  directed  downwards  to 
join  an  azygos  vein  on  its  own  side. 


VEINS  OP  THE  FACE,  NECK,  AND  HEAD. 

The  blood  returning  from  the  head  and  neck  Sows  on  each  side  into  two 
principal  veins,  the  external  and  internal  jugular.  The  veins  of  the  head 
and  neck  have  generally  no  valves.  The  external  jugular  vein  is  provided 
with  a  valve  at  its  entrance  into  the  subclavian  vein,  and  in  most  cases  with 
another  abont  the  middle  of  its  cxiurae  :  and  the  internal  jugular  is  ali<o 
furnished  with  valves  near  its  junction  with  the  subclarian,  Tbese  valves, 
however,  are  not  efficieut  in  stopping  the  regurgitation  of  the  blood,  or  the 
pa8»«ge  of  injections  from  beiow  upwards. 

The  veins  on  the  exterior  of  the  cranium  and  face  converge  and  unite,  so 
as  to  form  two  trunks,  the  facial  and  the  temporal  veins, 

THE  FACIAL  TBItT. 

Tbo  facial  vein  lies  obliquely  along  the  side  of  the  face,  extending  from 
the  inner  margin  of  the  orbit  downwarils  and  outwards  to  the  anterior 
border  of  the  masseter  muscle.  Resting  on  the  same  plane  as  the  facial 
artery,  but  farther  back,  and  less  tortuous,  it  has  very  nearly  the  same 
relations  to  contiguous  parts.  It  commences  at  the  side  of  the  root  of  the 
nose  by  a  vein  formed  by  the  junction  of  branches  from  the  forehead,  eye- 
brow and  nose,  and  increases  by  receiving  others  during  its  conrse.  Below 
the  jaw  it  inclines  outwards  and  backwards,  covered  by  the  cervical  fascia 
and  the  platysma  muscle  ;  and  soon  unites  with  a  large  branch  of  commu- 
nication derived  from  the  temporal  vein,  to  form  the  temporo-Tnas^lary  or 
common  facial  vein,  a  short  vessel  of  considerable  size,  which  joins  oblii^aely 
the  trnnk  of  the  internal  jugular. 

TaiBOTiEiM.— (q)  The  fronUd  vein  commences  on  the  roof  of  the  skull  bj 
branches,  which  descend  obliqaely  invards  upon  the  forehead,  maiDtainiDg  communi- 
cations  in  their  course  with  llie  anterior  brancliea  of  tbe  temporal  vein.  It  descends 
vertically,  parallel  with  the  correspoudiug  vessel  of  the  oppiwite  side,  with  which  it  is 
connected  by  trSTUverse  branches,  and  ends  in  the  angiilar  vein.  In  some  instances 
the  veins  of  the  two  sides  anile  and  form  a  short  trunk,  which  again  divides  into 
two  branches  at  the  root  of  the  nose.  As  it  descends  from  the  forehead,  the  frontal 
vein  receives  a  branch  from  tbe  eyebrow,  and  some,  of  smaller  size,  from  tha  jum  m4 
npper  eyelid.  • 


me 


VEINS  OF  THE  HEAD  AND  NECK. 


(fc)  The  n'pm-iirhiini  Tcin  (r.  BOpcn-ilii)  runs  iiii»»rd»  in  the  diredton  of 
Iho  eycUrow,  rovcred  by  ilie  oci'ipito-fronlalis  muicle.  lu  biancbra  are  «>o- 
BMMd  eitenially  with  tbosc  of  lUo  eiltnisl  p&lpctiral  and  miirrtiiial  Icmpnnl 
vclnn;  in  its  raiiivc  it  receives  bmDc1te«  rrom  the  contignotu  mnaclvs  bnd  iulegn- 
miMit,  and  at  the  inoer  angle  of  Lbc  orbit  iaclinu  dowiiHsrds  to  t«rminai«  ia  Uic 
Irontal  rein. 
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Pig.  Sm.^Vnnr  or  nm  Sr- 
pRRvrinti.  Vii»9  or  mi 
IIkid  Am  Nick. 

]i  st^mo-mastoiij  iDQidtf  ;  t^ 
fsnial  vein  ;  6,  ttmiwral  vela  ; 
C  trsDcrem  fncinl ;  d,  pia- 
tcriur  atiricaliu-  ;  e,  intcraal 
mniiilarT  teia  ;  /,  nitmal 
jufHlnr  tein  :  rj.  pnM«siar  tx- 
trnul  jngalar ;  *,  Bnterior 
jocnliir ;  i,  fH>alPTkir  KapuW 
nnil  80[iniicBpn!ar  reins ;  (, 
inlerniil  jopilar  vpin  ;  (,  ooi- 
pila!  Tela*  ;  m,  rabclaTitn  fwn ; 
abore  die  inner  aide  of  the  oilnl 
■re  «lio*n  the  frontat  hbH  m- 
pmorbitAl  Teiiu.  KtH  tliar  de- 
eccnding  liranchva  lo  aaaolO' 
mnae  with  tlie  an^lar  or  l«- 
miaftl  biancli  of  tJic  fteUI  nia. 


M  ThcanfTufnrrein.fonned 
by  the  junclion  nf  Ihc  sopn- 
orliilal  and  fronlol  TFinn,  !■ 
p<>nvj>tib!c  beoeslh  the  iklbM 
it  runs  obli<)uely  doiniiiuda 
Mid  outwanii  near  the  inner 
mm^a  of  llic  orbit,  resting 
a^inst  Ihc  side  of  the  noec  at 
ttx  root  Tliis  voiael  roceirca  on  Ihc  innw  ildo  the  nnrni  rriiia,  which  paw  upwudi 
obliquely  tn  Join  it  from  the  »ide  and  ridge  of  the  note  ;  vcliilat  some  smatl  ruf-rrior 
palpebrnl  veins  open  into  it  from  the  opposite  direction.  On  a  level  with  Iho  lower 
mnrgin  nf  1  Uc  orliit  it  bccomci  eontinunua  nitli  the  facial  rein. 

(r/)  The  ii'/r-riiir  jinlpehrai  veins,  two  or  tbrco  in  number,  are  deriretl  from  the 
tower  eyelid,  from  the  outer  n'lie  of  the  orbit,  and  from  the  rhcck.  They  pasi  in  a 
direction  obliquely  inwards  abore  the  zygomatic  mnecle,  and  then  turn  t>enealli  il 
previously  to  their  tarmi nation. 

(r|  Ciiinjnunic<iiiiij}  briiichca  from  the  pteijgoid  pleina  (deep  facial,  anlerior  Inter- 
nal mniillary) ;  and  uUo  some  hranehea  proceeding  from  the  orhil,  rumlshed  hy  the 
in/rti-nrldiitl  of  tlic  iDtcmal  muiilary  rein,  join  tiic  fueint  on  a  level  with  Uic  angle 
of  Iho  raoulh. 

if)  Lnh'ol,  bticcal,  maamtrrie  and  menial  bninehei  join  the  bchU  helow  ibe  as^ 
of  the  mouth. 

ig)  The  mtiiiir  vein.n  bdibII  veisel  which  Ilea  almg  the  under  Furfitcc  of  (he  tongntv 
doBc  to  the  fricnum  lingnio,  is  In  appnnilion  wilh  the  orleiy  of  (he  raine  namt  t  Ita 
couru;  iEi  bnciiwiirds  and  outwuril*,  between  the  myln-hyoid  and  hyo-gloDua  miuda*, 
to  open  into  ihe  facial  vein,  or  Bomotime«  into  the  lingual. 

(*)  The  tiiliMiiiial  rein,  larger  thnn  the  preceding,  commencea  below  the  ehin ;  St 

reeeirea  braacheit  from  the  eulimajtillary  gland,  and  from  the  mylo-liyoid  musde,  aod, 

keeping  close  under  cover  of  Ihe  margin  of  Ihc  Jaw-bone,  joins  the  facial  vein;  but  hi 

some  instances  it  enlera  the  lingual  or  rapcrior  thyroid  vein. 

(i*|  S"Innnxill(trti  branchoa  from  the  gland  join  the  facial  vein  either  (epantely  or 

■■*  into  one  trunk. 

Ib  pnlotiiit  vein  rcluma  the  blood  from  the  plexus  round  the  tonail  ftnd 
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rrom  tho  Boft  palate  ;  it  pas«ea  clonnwards,  dceplj  scKtcd  hy  the  side  af  tho  phaiTDx, 
Ui  juiu  ooe  of  Ibe  preceding  \e\ai,  or  termliiRte  in  the  fadol  lep&nlalj. 

Tax   TUIPOBAL    VEIH. 

The  (rtnpora^  vein,  a  vosBol  of  oonsiderabla  nize,  deacends  in  front  of  tte 
eitemal  auditory  tube,  reaching  from  the  Eygoma,  upon  which  it  rests,  to 
the  angle  of  tlie  jnw.  It  resiilta  from  the  union  of  branches  whiuh  are 
Kpri'od  out  upon  the  side  of  the  head,  aome  superficially,  and  others  deeply 
seated.  The  ^iperficM  branches  oommeuoe  upon  the  ardi  of  the  skull, 
where  they  oomiuunicato  with  the  ramiBcationB  of  the  frontal  ami  ocoipital 
veins,  as  welt  as  with  those  of  the  corresponding  vein  of  the  opposite  side. 
Dasoending  on  the  s\irface  of  the  ti>mpond  fascia,  they  converge  ;  those 
froto  the  fore  part  inclining  a  Ultie  backwards,  while  the  posterior  braticUea 
mn  forivarda  over  the  oar  ;  and  the  two  seta  joining  together  above  the 
zygoma  form  the  trunk  of  the  temporal  vein.  The  deeper  branches,  orimng 
in  the  wubstance  of  the  temporal  muscle,  unite  to  form  n  vein  of  some  she, 
ciilK'd  the  niUlilU  timporal,  to  distinj,'uish  it  from  branches  still  more  deeply 
placed,  and  which  oj«d  into  the  internal  mnxilUry  vein.  The  middle  tem- 
[Kirol  vt'iu  falla  into  the  oommon  temporal  trunk  at  its  commencement  aliove 
the  syyoma.  The  tomjiornl  vein  gradually  sinks  into  the  nubstnnce  of  the 
parotid  gland  as  it  descends  behind  che  ramus  of  the  jaw.  Beneath  the 
aogla  of  that  bono,  it  divides  into  two  vesseis,  one  of  which  turns  bitckwanU, 
and  forma  the  commencement  of  the  external  jugular  vein,  while  the  other 
comtaunicatoB  with  tlie  facial  vein  near  its  tenuiuation. 

Latiul  tributaries.  —ThcBeare  nnmerona : — (<i)  pnrtittil  branches  ffom  the  parotid 
gland ;  (t)  aniciilnr,  from  the  artiuulntinn  of  the  jaw;  (e)  anlirior  aiiricidar  veins 
from  the  citemul  ear ;  {■/)  the  Imimme.  fncitd,  a  branch  of  coQiiidenkbIa  size,  corra- 
Bjionding  wilb  tbe  tmnaverac  facial  artery  ;  (4)  the  poalcrittr  auricuJur  directed  fer- 
vardB  from  behind,  and  joiaeil  by  the  ntjlo-iaastatd  vein  ;  and  (/)  the  inlemai  maxU- 
iaiy  Tcio,  a  large  vessel,  nhich  reqalrca  more  puiicabir  dcacriptlon. 

THB  raTERNAL  NAXILU.BT  VXHT. 
The  intenval  mnxiHari/  vein  corresponds  somewhat  in  direction  and  pOM- 
tiou  nith  the  artety  of  the  same  name,  and  receives  brunches  from  the 
neighbouring  parts,  most  of  which  are  the  venio  oomites  of  the  oorreapondiDg 
divisions  of  the  internal  maxiUary  artery.  Thna  three  or  four  dtrp  Umpornl 
branches  descend  from  the  temporal  miiaclo  ;  others  come  from  the  pterygoid, 
masBcter,  and  buccinator  muscles.  The  middle  meniiigcu]  veins  and  soma 
palatine  veins  also  end  in  the  internal  maxillary  ;  and  lastly,  branchea  from 
the  aiirfaoe  of  the  upper  jaw — luperiur  dinlal,  and  another,  of  largo  size, 
from  the  lower  jaw,  emerging  from  the  dental  foramen — inferior  dental. 
These  diiferent  branches  form  a  plexus  of  veins,  imnxod  pUnjgaid  ptfxui, 
which  is  placed  in  the  lower  part  of  the  temporal  foaia,  between  the  tem- 
poral and  the  external  jiterj-goid  muscle,  and  in  part  between  the  pterygoid 
musoleB,  It  communicutos  in  front  with  the  faciid  vein,  and  above,  with 
the  cavernous  Biiins  by  branches  through  Uic  base  of  the  skull.  From  thia 
plexus  proceed  one  or  two  «hort  trunks,  which  join  nearly  at  right  angle* 
with  the  temporal  vein. 


\. 


Tbe  FACIAL  coMMPNioATrao  vein,  extending  between  the  temporal  vein  at 
the  angle  of  the  jaw  and  the  facial  vein,  a  little  in  front  of  it,  is  a  short 
trunk,  usually  the  larger  of  the  two  into  which  the  temporal  vein  diviilea, 
luid  placed  nearly  trans vt-rsciy,  so  as  to  allow  the  flow  of  blood  either  from 
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the  temporal  into  the  tntflrnftl  jflgnkr  Tern,  or  from  the  fwiul  into  Ike 
eitem&l  jugular. 

Fig.  311. 


/' "  m 


Pig.  311.  — DiAnRHi»*TtP  mm  ny  thk  8nicsit>  ofthb  DcttA  MATS«jHi»ioBi  « td» 
Dkep  Veiii9  '>r  THE  KfOK  HD  Hnio  (mudifinl  from  Cloquet  iind  ctbar  eaDre«a>.      4 

The  RreixWr  iwrl  of  tbo  mlsTirinm  hia  been  remored  ;  bnt  nn  irolied  Btri|i  hu  it» 
kept  ill  thn  Tore  nnrl  nii|>er  pnrt  of  tJiD  roKion  nf  the  unperinr  l<jDgitniliiinl  liiiaii.  TlH 
occiput  hai  been  intirelj  ratnDT«l  lo  uito  opoge  Ihe  latenJ  noaa  and  its  t«nniiiitlicB  k 
the  jugular  Tein.  a,  the  rati  Mrebri ;  &,  the  tenlonam  eerebelli  of  the  right  ltd*  J  tt 
ijgomutio  Arab  :  d,  m.ilu'  bone  ;  f,  augfc  nf  the  j-iw;  f,  ppiuotte  pn>ceM  of  tb«  &ib 
verlebm ;  1.  fln^^rinr  Icrn^^itmlinal  ainn«  ;  2^  inferior  longUuciinal  HinnH ;  2,  3^  eVnlfbl 
flinni ;  2'.  intemAl  veins  of  the  brain  (veins  of  Galen) ;  3.  lateral  ainn^  dc*c«4i4lM  la 
4,  Lhe  cnninienoemerit  of  the  internal  jugalar ;  3'.  superior  petroml  nnu ;  4,  4,  lb 
internal  juiinliir  tcin  :  G.  fi.  ini'CrG^iBl  (emporaJ  vsin,  leading;  into  Ibe  eiternsl  ja  '  ~ 
Tsin  :  0,  middle  tenipolal :  T,  fioileririr  auricular  ;  S,  internal  maxillary ;  6*.  nti 
pleiui  and  comniuaioitions  with  the  deep  teint>onil  ™n»  ;  9,  ^inniuiiicatiiig 
between  tbe  ficinl.  I«nip>>iii1  and  exlcmal  Jngnlai:  9'.  fbnrj^gcat  liraocbe* ;  10. 
Teiu  :  10',  labmental  bn^ieh  :  10",  cHnlinniitiiin  of  the  fncial  into  the  ftngnlw ;  II,  •• 
DCcasiDDnl  liiauFb  from  the  neek  ;  IS,  rcrtebrsl  teia  and  arterj  ;  13,  citvraaj  iidMl 
-^iot  rnrming  a  plexns  ijtst  tlie  vtrlebinl  arcbci ;  14,  oeeipiUtl  aiDOi  couuuupKBtiil 
t  Ihg  atliu  with  tlie  spinal  plsiiu. 


EXTERNAL  AND  INTEENAL  JUOULAB  VEINS.  IfiS 

TUB    BXTBRMAL   JUOULAB    TItlN. 

The  ezfemot  jugular  vein  commeuoea  on  &  lerel  with  the  angle  of  ths 
lower  nuudlln,  at  the  end  of  tbe  temporal  Tein,  and  descends  perpeQdiou- 
WI7  betveen  the  platynma  and  faEicia,  crowimg  the  stamo -mastoid  muscle. 
In  consequence  of  the  obliqae  direction  of  that  muBcle,  the  vein  gets  to  its 
oater  bonier,  and  oontinnes  behind  it  down  to  the  lower  part  of  the  neck, 
where  it  piercea  the  fascia  to  terminate  either  as  a  single  trunk,  or  bjr  two 
or  three  branches  in  the  sabclsvian  vein.  It  is  provided  with  a  valve  at  ita 
lower  end,  and  in  most  cases  with  another  about  the  middle  of  its  course. 

TsnoTiBiis. — Tbe  external  jugular  vein  receives  some  large  bTBOches  iram  behind, 
and  inpeificUl  biancbes  from  the  fore  part  of  the  neck.  The  largest  broQchci  are 
the  fallowing ; — 

(d)  "Vixt  ponUrior  branch,  Ijing  at  Grst  betireea  the  splenius  and  trapezias  muscles, 
passes  down  at  the  outside  of  the  jngnlar  vein,  and  below  the  midiite  of  the  neck 
opens  into  that  vessel. 

<6)  Tbe  mpra-teaptdar  and  poMerior  Kapular  vetna,  corresponding  to  the  arteries 
of  the  same  name,  pais  tiansveraeiy  inwards  to  join  the  external  jugular  vein  close  to 
Its  termination. 

The  anterior  jugular  vein  arises  from  the  convergence  of  some  superficial 
branches  in  the  sabmsjillarj  region.  This  vessel  lies  along  the  fore  part  of 
the  neck,  sometimes  near  the  sterno-mastoid  muscle,  and  either  terminates 
by  inclining  outwards  to  join  the  external  jugular  vein,  or,  after  giving  to  it 
a  branch  of  communioatiou,  sinks  beneath  the  stenio  mastoid  muscle,  and 
ends  in  the  aubolsvian  vein.  Tbe  lower  ends  of  the  two  Euit»rior  jugular 
veiuB  are  frequently  united  bj  a  transversa  branch  placed  behind  the  etemo- 
mastoid  muscles  and  top  of  the  sternum. 

The  external  jngulsr  vrin  is  veiy  variable  in  size.  It  is  freqaentl;  ver;  small,  and 
niR7  be  absent  altogether.    The  anterior  jugular  vein  is  likewise  ver;  variable. 

tNTEBNAL  JUOUtAR  TBUT. 

The  internal  jugular  veins,  receiving  the  blood  from  the  brcdn  and  cranial 
cavity,  are  continaons  at  their  upper  extremities  with  the  lateral  sinuses 
within  the  craninm,  and  terminate  inferiorlj  in  the  innomiDnte  or  brachio- 
cephalic veins.  The  commencement  of  each  internal  jugular  vein  at  the 
wide  part  (jugular  foisa)  of  the  foi'smen  Jugnlare,  is  somewhat  enlarged, 
and  boa  been  named  tbe  tiaut  or  guif  of  the  internal  jugular  rein.  Beneath 
the  skull,  the  rein  is  supported  by  the  rectus  lateralis  muscle,  and  lies  close 
to  the  outer  side  of  the  internal  carotid  artery,  as  far  as  the  cornu  of  the 
OS  hyoides.  It  is  joined  at  this  point  by  the  common  facial  vein,  and 
becomes  considerably  enlarged  ;  it  then  descends  parallel  with  the  common 
carotid  artery,  Ijring  at  its  outer  side  and  encloaed  in  tbe  same  sheath, 
together  with  the  vagns  nerve.  At  the  root  of  tbe  neck  it  joins  nearly  at  a 
right  angle  with  tbe  subclavian  vein,  and  so  forms  the  innominate  or 
bnchio- cephalic  vein.  Close  to  the  lower  termination  of  the  jngolar,  or 
&om  half  on  inch  to  an  inch  above  it,  is  placed  a  double  valve  aa  in  other 
veins.     ("Struthera,  Anat  and  Phya.  Observ.,"  p.  173.) 

Taisiruiiixs. — Prcrionsly  to  its  junction  with  the  facial  vein,  the  internal  jugular 
receives  the  lingual,  pharyngeal,  and  occipital  veins ;  one  or  more  of  which,  however, 
very  frequently  end  in  the  common  facial  trunk. 

(a)  The  lingual  vein  begins  at  the  side  and  upper  surface  of  the  tongue,  and  passes 
backwards,  receiving  branches  from  the  Bublingual  gland ;  occasionalt;  the  renin* 
vein  joins  it,  and  sometimes  also  the  pharyngeaL 
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{h)  The  phary)i(i'.al  TBin  coTnmcnccs  nt  tbe  liack  uiil  uri^s  of  Ihe  ptsiyni.  and 
BOmetimca  ends  !□  the  superior  Ihyroid  vein,  and  at  other  times  in  Ihc  Ungual,  or  wpa- 
raicly  in  tlic  intornal  jugulir  rein. 

(f)  The  ocdpiinl  vein,  corrcaponding  in  ronrae  and.  diatribulion  with  th«  Mcipiul 
arler;.  coininuiiiuat«<  will  a  plexus  of  reins  upon  tbe  occlpat,  and  term'noMa  wca- 
BJgniilly  in  Ihe  eilernsi  juguinr  vein,  bul  mote  fretjuentlj  in  Lhe  inlcnisl. 

(rf)  The  tutnniun Jiicial  rein  luH  been  already  descrihed. 

(f)  Tbc  iaryngenl  vein  reecivea  brnni^heB  from  the  luynx  Ihroogli  the  thjro-bfaid 
membrane,  and  opena  into  l.be  iatem&l  jagalar,  Ibe  common  liidfcl,  or  sometinw*  into 
the  superior  thyroid  vein. 

(/)  Tlio  nifrrinr  'liyroiil  vein  coinmoncen  I'.V  hnitipbea  in  the  tbjroid  bodT. 
in  compnn;  with  those  of  the  superior  Ihjroid  nrtciy,  and  runs  Iruuverwij 
outward  a. 

(g)  The  mitl'lte  Oiyroid  vein,  likewise  derived  from  the  Ih^id  bodj,  is  p]tc«d  Io«et 
than  tbe  superior  thyroid. 

TESOUB  CIBOULATION   WITHIN   THE  CBAmUM. 

The  part  of  the  venous  sjdtcm  contnined  within  the  skull  consifts  oT 
veins  properly  so  called,  and  of  certAin  chanucls  called  •i>i»i»,  vhich 
receive  the  blond  from  thove  veins,  and  conduct  it  to  the  inteniAl  jugular 
Teing.  The  fiunBcs  alluded  to  arc  spncea  left  between  tlie  lajen  of  the 
dura  mater,  the  fibrous  covering  of  the  brain. 

CEBEBKAL    VEINS. 

Tha  veins  of  the  brain  are  divisible  into  those  wliich  rainify  upon  its  mr- 
faae,  and  those  which  are  placed  nithin  its  ventricles. 

The  siiptTJicial  veins  upon  the  upper  surface  of  the  hemispheres  we  (ca 
the  most  part  lodged  in  the  tortuous  sulci  between  the  convolutions  ;  Iwt 
some  run  over  the  conveiity  of  the  convolntiona.  Their  general  direotian  '» 
towards  the  middle  line  ;  and  on  rencliing  the  margin  of  the  longitudinsl 
fissure  between  the  hemispheres,  they  receive  branches  from  the  fl«t  mens] 
surface  of  the  hemispheres,  aud,  becoming  invested  by  tubiilor  abektfai  of 
the  ATOcbDoid  membrane,  incline  obliquely  forwards  and  open  iu  that 
direction  into  the  superior  longitudinal  sinus. 

The  veins  upon  the  sides  and  under  surfnoe  of  the  br^n  are  diitclcd 
outw&tds,  to  open  into  the  lateral  and  other  sinuses  at  each  aide. 

The  dtf.p  veins  of  the  brain  commence  by  branches  within  the  Tentriclei 
of  that  oi^an.  Upon  the  surface  of  the  corpus  striatum,  for  vxjuDple, 
several  small  venous  branches  are  seen,  which  for  the  most  part  con' 
to   form  a  slender  vein  which  runs  along  the  groove  between   the  _ 

striatum  and  optic  thalamus,  and  opens  into  one  of  the  veins  of  the  ehonni 
plexus.  The  minute  refna  of  the  (horoid  phnis  pass  backwATdji,  and  indiM 
towurds  the  middle  line  from  each  side,  so  as  to  form,  by  their  nnioa,  two 
Teins — vtva  Oaleni.  These,  lying  pamllel,  run  directly  iKickwards,  endotd 
within  the  velum  interpositum,  and  oBciipe  from  the  iuteriot  by  pMn'm 
tlirough  the  great  trauBvcrsc  fissure  of  the  brain  between  the  under  snr&a 
of  the  corpus  calloaum  and  the  tuberctila  quadrigomina.  In  thia  way  llwj 
reach  the  nnterior  margin  of  tbe  tentorium  cerebelli,  at  its  pUc«  of  anica 
with  the  falx  cerebri,  where  tliay  terminate  by  opening  into  the  strai^t 
BID  as. 

The  rr-fnj  of  lhe  cerrhtUum  are  disposed  in  two  sets.  Those  of  th 
upper  surface  incline  inwards  and  forwards  for  the  moat  part,  and  ran 
upon  the  upper  vermiform  process,  over  which  they  ascend  a  little  to  reacli 
be  straight  sinus,   in   which  they  terminate  ;  some,  forllior  forward,  open 
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iuto  the  veiiia  of  Gdeu.      Thme  »t  the  unJer  fluifaoe  run  truisverseljr  out- 
wonts,  and  pour  their  conteuU  into  Iha  oocipitAl  uid  the  btonl  juaoitai. 

Fie.  319. 


Tig.  312. — LnsftKAL  T»w  or  tbi  BAts  or  tbi  8KDi.b,  inDwiKo  laa  Si!il'90  uv  tbb 

Duu  DliTU,  &e,     4 

The  linusei  of  the  Jam  muter  Iinfc  licen  opeued,  &  Email  portion  of  tie  iwif  nf  tbe  orliil 
hubeeu  reiuuvcl  p-ittcrinrly  iiji  lLq  Ivti  aide,  am]  the  Jun  mAturbiin  twi^u  Jiuci^teJ  au  u 
to  bring  ioto  view  tbe  an«ric*  aX  tUe  baie  uf  Ibe  ekull,  (LcTeuuus  uuoiia  mud  tlic  ubub  of 
I  the  oerebnl  nvrrca, 

L,  tbii  olfoctorj  bulb ;  11.,  tbe  oplie  nsrr^  tbat  OD  the  left  aida  oat  ahoct ;  III., 
yUced  oa  tbe  pituit*>7  bodj,  indiealea  tbe  third  nerre  ;  IV,,  tbe  tiuohlear  neTTa  ;  V., 
pUeei]  uppotita  to  tbe  middle  of  tbe  time  iliriaion*  of  the  fifth  aerro  at  tbo;  pnss  out  ef 
the  anaium ;  VI.,  the  aitlb  tiene ;  VII.,  tbe  facial  ftad  aadiliiry  norraa  eaWring  tin 
BUNtitta  ftttdilorim  iDternufl;  VIII,,  placed  oppuaite  to  tbe  tbrve  [lortiotis  uF  the  eighth  pckir 
■■  tbej  pan*  inUi  (heir  several  furuuiau  of  the  dun  luaUr ;  IX.,  the  h/poglaaud  uerva 
aa  it  pMata  to  tbe  aalerior  oondjrloid  fontmen  ;  1,  the  right  iatornal  carotid  arter;  aa  it 
Dakei  ila  turo  m  tbe  ca>eraDiu  linaa  oa  tbe  groove  of  the  apbenoid  bone ;  2,  iti  oiibthat- 
tnle  bruich  iiio<:enling  into  tlie  orbit,  beloir  and  to  the  ouuidu  of  the  ojilio  Derre  ,•  S, 
divtaioD  of  Iho  b&siliir  arterj  ioto  tbe  two  poattinor  fwrebral  &rUine\  ouu  ot  which  £a 
reprmi^nLed  on  the  right  Bida  na  giving  off  tie  comLDanik:atiug  artery  to  tbe  lalcroaJ  carotid  ; 
4,  h:iiilar  artery  ;  i,  vertebral  arUriea  giving  the  auturinr  sjjiaol ;  x,  great  niGDingaal 
veaada  9i>reaJiiig  upwards  from  the  furamcu  spinoguui ;  G,  lugieriur  |i«traaal  aiuiis ;  7, 
iafcrior  peltoul  ruuniog  bock  iulo  Che  lower  part  of  the  liIurBl  liuua  ;  8,  Icrmiuation  of 
the  lateral  eIqub  in  the  internal  jugular  vein,  and  continuation  of  the  lateral  niuqii ; 
8',  oommencemeot  ul  the  hilrral  aioui ;  S,  oaclpital  aiuuiea  ;  10,  torcular  Berophili, 
and  beluw  that  number  in  tbe  figure,  the  ■nperior  loagiludiual  oiaua. 

CaAJfUi.   HLSD5E3. 

The  venous  eiuua«a  witLiii  the  onmial  cavity  admit  of  beiog  divided  iuH 
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two  sots,  viz.,  thoac  plnced  in  the  X'^n^u^^Q^  folda  of  tlie  dun  malar,  util 

tbo^o  situaU-j  iu  the  hose  of  the  bkuU. 


Pig,  SIS. 


I 


Pig.   313. — SuTOB    or    TUB   a- 

TBBR'L    VUXS     OF     THB    CujUCB 

UID  NOSB.       i 

a,  lorcnlBr  BenpbilJ ;  b,  sapcriai 
taagltudiiiBl  liudB  of  thadDnniatai 
C,  iDfetior  lauj^ituilioal  umu;  J, 
tttvght  nun*  ;  e^  Intfm&l  ir^a*  of 
the  bniu,  or  teuu  of  GaJcn ;  ^  wd- 
jiilal  UDDB ;  h,  ■gpenor  |ielnM] 
Biaiu  :  i,  inferior  pctroa&l  anu ;  k, 
iunlTeiuBODthece[>tani ;  tnpmorlj 
is  abown  Llia  commeaceiiicDt  froo 
BDine  of  tlicM  of  Uie  luperior  lM|i- 
tuiLunI  >iDU>,  uid  lowr  dows  Bwc 
of  Ibe  nual  veini  fAAaujg  oal  bj  Uc 
splieaa-pftlaLine  (oiioieiL. 


Tlio  form   and    &ia>  of  the 

BiuuBea    are    Tkrioaa.      All    of 

them     ore     lined    by   b    cod* 

tiuuniion  of  the  iuteiUBl  niem- 

bmne  of  the  vciua,  the  dura  mater  Berviog  ns  a  substitute  for  the  other  «oiU> 

The  ainuaes  wliiuh  aru  coutaiued  id  tlio  several  processes  or  folda  of  Um 

dura  mater  coiiverjjTe  to  a  cominou  point,  which  corrospouda  with  the  iuienul 

oooipital  protuberance,  and  la  called  the  eimfinciice  uf  the  riiitues,  or  toreular 

Heropliili.     Tlie  form  of  the  torouLir  it  Tery  irregular.     Five  or  six  »perttins 

open  into  it  ;  viz.,  ouc  from  the  lou^tudinnl,   nm]   one   from  the  ctraight 

sinuB  ;  two  from  the  ri^ht  and  left  laternl  sinuses  ;  and  ooe  or  two  from 

the  posterior  occipital  sinuBca. 

The  avjtriur  (ongituilinat  liniu  (a.  falciformis  snperior),  oommen^ng  ni  the 
crista  galli,  eiteuds  from  before  backwards,  iu  the  upper  border  of  the  fall 
corubri,  gradually  increaaiug  in  size  as  it  proceeds.  It  is  three-aided,  and 
is  crossed  obliquely  at  the  inferior  angle  by  aevera!  bands,  the  clmriUr  tfillini. 
Thu  veins  from  the  corobral  surface  open  into  this  sinus  chiefly  towatdB  ike 
back  part ;  and  in  such  a  way  that  the  aperturue  of  the  greater  uumbet  of 
them  are  direoted  from  behind  forwards,  contrury  to  the  direction  of  the 
current  within  it.  Tlie  longiCudiuol  sinus  communicates  with  the  veuii  on 
the  outside  of  the  occipital  bone,  by  a  branch  (one  of  the  "  emiasarjr  Tetiu," 
Sontoiini)  which  passes  through  a  hole  iu  the  parietal  bone. 

Tlie  inferior  lumjitudiiial  iiimi  (a.  folcifonuis  inferior)  is  very  einall,  aod 
BO  much  resembles  a  cylindrical  vein,  that  it  ia  sometimes  named  infrrior 
longitudinal  ueiji.  Placed  in  the  inferior  concave  border  of  the  fall  oorebri, 
it  runs  from  before  backwards,  and  opens  into  the  straight  >^ub  on  reki^ting 
the  anterior  margin  of  the  loDturium  eerebcUi.  It  receives  branclie*  tma 
the  surface  of  tlie  foU  cerebri,  and  aomotimes  from  the  flat  sarGw«  of  tbe 
hemispheres. 

Tile  flriLi^ht  ainu]  (s.  qiurtuB  ;  b.  teutorii)  runs  backwards  in  the  base  of 
the  falK  cerebri,  graduolly  widening  as  it  Bjiproachos  the  torcular  Herophili, 
in  which  it  terminates.  Betddea  the  inferior  lougitiiUinid  siuaa,  the  v«ii« 
O.iloni  and  the  superior  veins  of  the  cerebellum  open  into  it. 

The  laltTul  siiuuw  (a.  transverai)  are  of  considerable  size.  Their  diree- 
tion  conforms  to  Ihat  of  tie  gioove  morkod  along  the  inner  surface  of  th» 
occipital  and  other  bouea,  aad  extending  &om  oppiuito  the  internal  oed- 
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pital  prolaberanco  to  the  fonimeu  jugiilare.  Tbe  iduus  of  the  right  side  is 
usually  larger  tliau  that  of  the  left  ;  both  commanoe  at  the  toroulw  Hero- 
pbili,  &ud  terminate  iu  the  jugular  veins.  The  hitural  siuuses  reoeiva  the 
blood  tnuiHinitted  from  both  the  lougitudluol  siuuaes,  from  the  straight  and 
occipital  siuusea,  from  the  voius  upou  the  siUos  aiid  base  of  the  brain,  from 
thoao  on  the  under  surface  of  the  oerobellmn,  and  from  some  of  the  veina  of 
the  diploe.  Tlie  petrol  uuuiJeH  also  joiu  the  laturat  sinus  on  e^h  side  : 
and  tvro  emutary  veiua  connect  these  with  the  veioB  at  tlie  back  of  the  bead 
and  neck. 


N 


Fig.  SH. — BirroH  of  thb  tuioub  snmsia  Fig.  ZH. 

u  Tni  Babi  or  the  Gbahivm,  with  tsi 
OmiHiLHio  Vbib. 

a,  Bolta  turcica  and  circular  bid  as ;  fi, 
Car^ntouH  udui  rec«ivm^  c,  Xha  opljthalmiB 
vein  ;  i^  anperior  peUosul)  e,  inferior  pelrusal 
aiDDii;  /,  liaaiviree  ainua;  g.  nccijiilal  i  h, 
latrrsl ;  i,  UtiuiniiliiDii  of  llie  eiipeiior  longl- 
tudioal  in  tbc  torcalar  ilcrojihili. 

Tlie  posterior  occipital  jiiiui  is  same- 
times  a  singlo  onnal,  not  unfrequently 
double,  as  if  composed  of  two  com- 
partments. It  lioa  along  the  attached 
border  of  the  falx  cerebL-Ui,  mtuudLng 
from  the  posterior  margin  of  the  foro' 
men  magnutn  to  tho  oonQuuni^t  of  the 
sinuaeH.  It  comtuunicatea  in  front 
with  the  posterior  spiiial  plexuses  of 
veins. 

The  sinuMS  placed  at  the  base  of  the 
skull  are  as  followii,  taking  them  iu  their  order  from  before  bockwnrds  : 

The  circul'ir  niin't  has  the  form  of  a  ring,  and  is  placed  superlicLally  in  ths 
lunrgin  of  tlie  dur^  mater  rDiiint  the  pituitary  body  ;  it  receives  the  blood 
from  the  miuute  veiuH  of  the  pituitary  boily,  and  communicates  at  each  side 
with  tba  cavernous  sinus.  Sometimes  it  is  only  partially  developed,  the  part 
in  froot  of  the  gUnd  being  that  usually  present  :  sometimes,  however,  it  is 
behind  the  gland. 

The  cnrentotu  linuaes  placed  one  on  eacli  aide  of  the  body  of  the  sphenoid 
bone,  over  the  basos  of  the  great  niugs,  and  stretching  from  the  sphenoidal 
fissure  to  the  npox  of  the  petrous  portion  of  the  temporal  bones,  are  of  coa- 
Bideritble  size,  nud  of  very  IrregiiLor  form.  Each  rocuives  the  ophthalmic  vein 
St  its  fore  part,  and  communicates  internally  ivith  the  circular  sinu^,  and 
posteriorly  with  the  petrosal  sluilacs.  In  the  wall  of  each,  aoparntud  by  the 
lining  membrane  from  the  cavity  of  the  sinus,  pass  forword  the  third, 
fourth,  and  sixth  cranial  nerves,  the  ophthalmic  division  of  the  fifth  nerve, 

■   and  the  internal  carotid  artery. 
The   vpjicr  jiitrnKn!   linu*  is  a   narrow   canal  running  along  the  upper 
margin  of  the  petrous  port  of  the  temporal  bone.      Commencing  at  the  back 
I  part  of  the  cavernous  sinus,   it  is  directed  outwards  and  backwards  in  th« 

attached  margin  of  the  tentorium  cerebelli  ;  and  lioscundiug  a  little,  ends 

I  in  the  lateral  sinus  where  this  lies  upou  the  tempontl  bone. 
The  loircr  jiHrosal  iiiiiis,  wider  than  the  upper,  passes  downward;)   and 
backwards  along  the  Inferior  m^irgin  of  the  iietrous  bone,  between  tliis  auil 
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the  bBAilar  proceM  of  the  ocoipital  bone.     It  opeuR  iutu  the  lateral  buiiu 
near  the  terminatioia,  or  into  the  internal  jugulftr  vein. 

The  nntctior  ateipilal  or  Uaittrrrse  tinus  (sinua  ba»ilaris)  is  plnc«d  at  the 
fore  part  of  the  basilar  proceHS  of  the  occipital  boiiu,  so  as   to  e^t&bliah 
ttBuaverse  oommuQicatiou  betwcuu    the  opposite  iuferior  petrosal  and  th< 
cftTernoUB  siuuBea. 

orsTBAhiaa  vrin. 

The  ophthalmic  vein  opens  into  the  caTernons  sinus.  Its  braadies  lire 
diatributed  in  the  different  structuroa  contained  withia  the  orbit,  in  ooin- 
pauj  with  the  brauohei  of  the  ophthalmic  artery  :  soma  anudl  ramificAtioDi 
arise  from  the  eyoliils,  whilst  others  commiuiicata  a-ith  the  augular  branch 
of  the  facial  suiu  ;  and  those  which  accompany  the  Bupraorbilal  artery  htic 
similar  connections  with  the  veins  upoa  the  forehead.  All  these  btAUches, 
togctlior  with  others  arising  from  the  laohrymal  gUnd,  from  the  diffeieDt 
muscles,  from  the  ethmoidal  cella,  and  from  the  globe  of  the  eye,  sorcrall; 

Pig  815. 


he 
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Fig.  31fi, — Seitoh   of  tdi  OpnTHii,Hio  Tein,  iitb  or  ns  DmaiaiTnoa  torn  Odk- 

MDMicitiuM  niTu  oTOEE  Vkihs  (atlcii>il  from  HirKhfuld  and  I.oTeill£). 

The  orbit  is  opeDed  from  the  outer  side  and  tbe  dissection  ia  mmilar  to  that  for  displa}- 
iag  tbe  ojihthnlmic  arterj  (repreietited  in  Figure  SilO,  at  p.  3fll) ;  a,  the  optic  ncttc 
before  it  eaters  the  optie  foramen  ;  b,  the  superior  oblique  inusole  iliridcj  before  it  imov 
tbroagh  its  pulkj  ;  a,  tho  lacLryoial  glund  t^Iug  upon  tbe  eyeball ;  d,  tbe  inwrtioB  of 
the  ialetior  oblique  musclo  ;  e,  funinieu  rotunJuie  ;  /,  siuiis  muxillariB,  opeaed  etteniall}  ; 
I,  the  ophtbalmic  vein  joining  the  caveruoae  tiaae  ;  1,  supraorbital  biaacb  ;  2,  miLvalu 
aud  Inciiifmikl  brnnebes;  3,  ciliary  ;  4,  anhirior  and  pusterior  duuI  or  ethmuid.  ;  5, 
froatal  ;  (I,  infraorbital ;  II,  fMial  vein  ;  T,  eDmmDuicBtioD  with  the  internal  miuilluj : 
B.  eit«nis]  aiaal ;  B.  angular,  comoiuaioatiDg  at  10,  with  the  frontal  sod  tmpraorbilal ; 
III,  Mlernal  juguUr  Tsin  oommencing  at  Ibe  jnnotion  of  IV,  the  lenupcral  and  V,  Ike 
internal  maiilliirj  veiua  ;  11,  meningeal  brsndi ;  12,  inferiur  dental ;  13,  mutcnbr  ;  II, 
com  m  Dili  cat  ion  Ix^twceu  tbe  fseinl,  mnlar  anil  infrsorbilal ;  13,  placed  ia  the  •pWue- 
rj  fossa  aboce  brauebes  CDonected  irith  the  pterygoid  ptexiu. 
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Dftnied  AcaoTiling  to  tho  arterial  branches  whiah  Uiey  occompiuij',  joio  to  form 
ft   short   siugle  trunk,    which  leaves   the   orbit   by  the   iuner   part   of  the 

■pheuolJol  G«aiire,  where   it   is   placed  betveoa  tha  heads  of  tho  eitemnl 
rectus  musclo,  and  tenuiuates  in  tha  cavernous  sinus. 

Nat  uafrequcntly  one  of  the  fronlat  reioi  is  much  lar^r  than  tho  albcra,  and 
dcicciuling  rertlually  near  the  aiddia  of  the  forehead,  Jaius  the  tkclal  and  a  branch 
of  the  ophlholniic  rein  on  one  side  of  th«  root  of  the  aam, 

ViraS    OP   THB    DIFLO^ 

The  veins  of  the  diploe  of  the  cranial  bones  ore  only  to  be  seaQ  after  the 
pericranium  is  detached,  and  the  eitemal  table  of  the  akiill  carefully  re- 
moved by  means  of  a  file.  Lodged  in  canals  hollowed  iu  the  aubatauco  of 
the  boues,  Ihotr  bruncbea  form  an  irregular  network,  from  which  a  few 
larger  vesaoU  issue.  These  are  directed  downwards  lib  diffutiint  parts  of  tho 
cranium,  and  terruinato,  partly  in  the  veiua  on  tho  outer  Hurfaoa  of  the 
boneg,  and  partly  in  the  Hiuusea  at  tho  base  of  tho  skull. 
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Fig.  316.  —  VwBs   OF 

TB>     Diri«H    or    THE 

CiuNliL  Bums  (after 
Breacliet).     ^ 

The  eitcmal  (abk 
bu  been  removed  froui 
tbe  greater  |>Btt  of  tlie 
caltiuiuui  SD  u  to  eX' 
pose  tlic  Jiplntj  aud  iLc 
YeiDfi  which  bnVG  been 
injected.  1.  a  single 
fmnUl  vein  :  1,  3,  tbe 
BDteriur  Uuporal  •eio 
of  tbe  right  sido  ;  i, 
the  pOflCt^rior  temporal  ; 
5,  the  (jfcipllid  lein  of 
tbe  diploe. 

According  to  Bres- 
chet  there  are  four 
tuch  veins  on  each 
h»lf  of  the  cranium, 
vix.,  &  frontal,  occipital,  &nd  two  temporal. 

The  frorUai  is  ■mall,  and  issues  by  tn  aperture  at  the  supra-orbital  noteb  t«  j«Ia 
tbe  vein  in  that  lituatioii.     There  is  often  only  one  fronliil  vein  prescut. 

The  frmporal  are  disllnguishad  aa  antcriiir  and  ponWrijr.  Tho  anterior  is  con- 
tained chioily  in  tbe  frontal  bone,  but  may  extend  also  into  tiie  parietal,  und  opens 
into  the  temporal  veia,  after  escaping  by  an  apertarj  in  the  great  wing  of  tbe  s|>he- 
soid.  The  posterior  ramifies  in  tbe  parietal  bone,  and  passes  through  an  aperture  at 
the  lower  and  hinder  angle  of  that  bono  to  the  biteral  slnos. 

The  oooipiCul  is  the  largest  of  all ;  and  leaves  the  o  vipiial  bone  oppnaite  tho  infe- 
lior  enmd  tine  to  open,  either  interoully  or  exleiDilly,  into  the  occl|ilial  siiiut  or 
the  oooipllal  lein.    Its  rankifiulioos  arc  coafiacd  ospcoially  to  the  ocuipital  bono. 


TEUfS  OF  THE  UPPER  LIMB. 

The  veiuj  of  the  upper  limb  ore  divisible  into  two  sets,  the  aiiperficiftl, 
»ud   the  (l«ep-B«ated.     Both  sets  are  provided  with  VAtrss,  ftnJ  these  ore 
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mote  nameroiis  in  tho  deep  tbiin  in  the  Eubcutaneous  rema.     Talve*  krc 
CoUHtuitly  t<i  be  found  at  the  eutronca  of  brauchea  into  the  maiii  Tesaek. 

SCFElUriL-IAL    VEIHS    OF    TBB    UFFKB    UMn. 

The  auporliciaJ  veba  of  tko  upper  limb  are  much  liirger  th&n   the  deep  : 
tiiBj  lie  btitffeen  the  oldu  aud  the  fuscia.      At  tho  upper  part  of  the  fura 


Fig.  817. 


'"It;'' 


Fig.  S17.— Sexkih  or  tiik  SnrsBriouL  vms  or  m  Au 
AKb  FuRsiim  riiAiii  BETOU.     i 

],  b'iMpfi  iDUBcle ;  a,  ndial  Teioa  ;  ^,  «7|i]iaUc  Teia  ;  ^  ulnu- 
veins  ;  d,  Siime  of  tbs  paal«ri(ir  alnar  reiat;  e,  builic  rib 
dijijiiug  bcluur  the  fu<ua ;  f,  mediaa  Ton  ;  p,  mediui  baiilic  ; 
A,  laeiliui  oepbiiJia. 


arm   thejr  are   moat   frequently  collected    into    three 

trunks,  the  radial,  u'nur,  aniI  nici/iun  veins.  At  the 
Lend  of  the  elbow  the  nieJinn  vein  divides  intu  on 
outer  and  an  inner  vessel,  named  reapeclivtfly  ntduiii- 
ccjihulie  aud  media  n-huiUk,  one  of  which  joins  irith 
the  radial  to  form  the  ctphiUe  vein,  wtule  the  olhiT 
joins  with  the  ulnar  to  form  the  tiatUic.  The  two 
priucipol  cutaneous  veins  of  the  foteann,  the  radial 
(uid  the  ulnar,  oommenoe  oii  the  dorsal  lurfiLco  of  the 
band,  hy  a  sort  of  plexus,  formed  by  the  oouvergence 
of  nuQieroiis  amidl  veins,  which  proceed  front  the  dorsU 
BUiface  of  the  fiugcra. 

The  rKdicd  i:utaueiju3  vein  conimences  hy  branches 
upon  the  doraal  surfaco  of  the  thumb  aud  fore  hugei. 
These  ascend  over  the  outer  border  of  tho  wrist,  aud 
form  by  their  union  s  large  vessel,  which  paasea  aloa^ 
the  rndiaJ  border  of  the  forearm,  receiving  numerous 
branches  from  the  anterior  ^aud  posterior  surfacfa. 
At  the  liend  of  the  arm,  in  the  groove  external  to 
the  bicoju  muscle,  it  unites  with  the  median -cepludic 
division  of  the  median  vein,  to  form  tlie  cephalic 
vein. 

The  feplialic  vein  asconda  along  the  outer  bonier  of 
tho  biceps  muscle  and  in   the  interval  between  tho 
great  peotoml  aud  deltoid  muscles,  and  finally,  dijipiog 
in  between  those  muscles,  terminates  in  the  axiUaiy 
vein,  between  the  corocoid  prooess  and  the  clavicle. 
^^H  Tho  ulnar  ciitiiiieoiia  veins  ore  two  in  number,  one  on  the  front,  the  othtcj 

^^H  on  the   back   part  of   Uie   forearm.      The  poalerior    ulnar  cutaneous    Teii^l 

^^^  begiiiB  on  the  back  of  the  hand  by  branches,  which  unite  to  form  a  vein 

I  placed  over  the  fourth  mutaoftri>al  epoeo,  aud  called  by  some  of  tho  olderl 

^H  anatomiata  "vena  salvatello."     Thin  proceoda  along  the  ulnar  border  uf  lh6 

^^M  forearm  uu  the  poaterior  axpect,  and,  below  the  beii<l  of  the  elliuw,  turns 

^^H  forwards  to  join  with  the  anicriur  ulnar  cutaneous  vein,  which  aacunds  from 

^^H  the  anl^rior  surface  of  the  wrist.      At  the  beuil  of  tho  olbow,  tho  common 

^^H  ulnar  cutaneous  unites  with  the  mediau-basilie  division  of  the  tuedian  to 

^^H  fomi  the  basilic  vein. 

^^B  Tbo  biisilic  vein,  usually  of  considerable  size,  ascending  along  thi<  inneri 

^^^^^  herder  of  the  bioepe  muade,  in  front  of  the  brachial  artery,  passes  through ' 
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the  fosoia  bolotr  the  middle  of  the  ana,  and  finuUy  uiiit^-a  with  oiio  of  the 
TBDie  oomitDs  of  that  vessel,  or  with  the  oiLilliiry  yeiu,  whiuh  it  chiefly 
foriuB. 


Pig.  318. — Tniw  or  ihi  Si)p»snpi*t  Vwkb  it  Fig.  818. 

IB>  BiKD  or  THE  Arv  (rroiu  R.  Quain).     } 

The  Tall  deacriptbn  ortbiB  figure  «ill  be  fuund 
>t  p.  33J.  Tbcj  fi^UiiwiDg  uamlii^rj  iuhlicntd  tbe 
reins :— At  1  «nd  2,  tbe  faacin  i«  openod  in  fr.in( 
of  B  part  of  tha  biaubml  nrl^ry  and  iu  accom- 
pikujring  veins  ;  tbe  ianer  leaati'iuei,  marked  I, 
bus  been  diriiled,  the  eater  lunrked  2,  in  cutiro  ; 
+  ,  the  msdiau  nem-j  3,  Ibe  bnailiei^D  ;  3',  tbti 
Dinar  veins  ;  4,  the  cepb&tic  vvifi  ;  4',  ucc  of  the 
Tidinl  •eini ;  5,  tbe  medlui  void  ;  S  lo  4',  meduut 
eeiih&lio  1  6  to  3',  uediaa  biuilic. 

The  median  cutaneoul  vein  rosiilts  From 
the  union,  ou  thu  luiterior  part  of  the  foro- 
srin,  of  Be^eraJ  braiichus.  It  is  a  short 
tniuk  uf  variable  lougth,  wbioli  aacoiidii 
b«twceQ  tbo  uiuar  uud  radial  cutaueoiu 
veins  OD  the  front  of  tbe  foreariu,  and 
terminates  bonontb  the  boliow  iu  frout 
of  tlio  elbow  by  dividing  into  the  medi*n- 
bosilic  and  meduin-cophatjc  bnmchua  which 
direrge  upwards  from  oacli  other.  Closa 
to  its  bifurcation  it  recoives  a  ah<:>rt 
branch,  tbe  diep  median  vein,  which 
yaercea  the  fascia  to  luti't  it,  auil  forma  a 
cominutiication  betwewn  it  and  the  deep 
veins  aooompanyiiia  tbe  arteries, 

Tbe  meiHaii'liaKitie  veio,  inclining  in- 
warJit  to  join  tbe  basilic  vein,  passea  in 

front  of  tbe  brachiil  ortuty,  from  which  it  is  separated  by  the  Gbroua 
oipaiisioD  given  by  tbe  tendon  I'f  tbe  bioeps  muicle  to  the  fascia  coveriu;; 
the  flexor  mUHcloa  ;  it  is  cro&tej  by  braucUua  of  the  interna]  cutaneous 
nerve. 

The  ittfdian-eiphaiic  vein,  directjJ  outwirdi,  unites  with  the  cepbaJio 
vein.     Branches  of  the  exberual  cutaneous  nerve  deaoend  behind  it. 

DBBP  V2tN8  or  TUB   rPfBB  LIMB, 

The  brachial  artery  ancl  its  various  branches  in  the  arm,  foreai'cn,  and 
hauil,  are  tacb  accouipHniud  by  two  veins,  named  riiiic  eumitei.  These 
couipauion  veins  liu  ODo  on  each  side  of  the  oorreapoudiog  arUsry,  aud  are 
connected  with  each  other  at  intervals  by  short  cross  branchei,  which  in 
some  plaoBS  fliirrouiid  the  artery.  Tlieir  distribution  so  closely  corresponds 
with  that  of  tbe  arteries  that  they  newi  not  be  more  pfirticularly  doscribod. 

The  hniclii-ii  rciits,  or  rompnnioit  reins  of  the  brachial  artery,  terminate  at 
the  lower  margin  of  the  aubscapuliLriB  imisale  by  joining  the  axillary  viiin  ; 
not  uufreqnently,  however,  one  of  tlium  will  bo  found  to  come  forward 
and  unite  with  the  basilic,  which  soon  after  becomes  oontiuuous  with  the 
axillary  veiu. 

Between  the  soverul  veins  of  the  upp3r   limb  namoroui   communications 
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enUt  iu  their  whulu  coutM.  Tbus,  those  which  lio  lieucath  the  intc^Dieut 
Kfo  coiuiucted  to  each  other  b^  bnuichoB  iu  Uio  h&ud  and  fttreaim.  The 
veiiiB  iu  each  pair  of  veuiB  comitos  are  also  ouiteJ  hj  nhort  tnmsTGTBo 
vnaspla  cronsimf  the  artery  which  they  accotupiuiy,  whilst  botweea  thoM 
attending  diffureut  arterieG  frequeut  couaaations  exist.  Lai'ltj,  the  Bub- 
cutaneoiu  aiid  the  deep  veins  comniunicate  &eety,  especiftUy  iu  the  tie«gh- 
bourhijod  of  joints.  Thi*  general  anastoinosia  cusurea  the  continuance  of 
tho  circulatiou  dtiring  uiuacular  action  iu  tbo  frequiMit  aud  vanad  motiotu 
of  the  liiub. 

UtLI.ABY  VBJX. 
The  axiUari/  oein  returns  all  the  Wood  from  the  upper  limb  :  its  ntm  i* 
very  cousidorable,  and  it  is  the  highest  of  the  veins  of  the  upper  Uiab  tn 
which  valves  are  constantly  found.  It  extqnds,  like  the  oorret'paiiiltti^ 
artery,  from  the  lower  border  of  the  axilla  to  the  outer  margin  of  the  lirst 
rib  ;  it  ia  oovored  by  the  pectoral  muscles  aud  tho  coato-coiacoid  membrane, 
aud  ia  placed  to  the  inner  side  of  tho  axillary  artery.  It  is  ouutiiiuons 
below  with  the  bnailio  veiu  of  the  arm,  either  alone  at  in  ooujunctiou  with 
cue  of  the  deep  brachial  veins. 

F%.  SI  9. 


Fig.  U19. — ViKw  OF  tni  BLooDnssTLs  or  tbi  Sioirr  Axau  tm  Aut  noM  m 
iKKtH  Biut  (fiviia  K.  (^aoinj.      J 

Th«  dctwlei]  dcuirlptioa  i>f  this  igate  will  be  found  at  p.  38S.     The  njllowiug  nnnibrn 

inilir»l«  the  tirmcijial  Teicia  ; — 2,  tlic  aii-IUrj  Tvio  ;  i),  bui)ic  Tain  ;  3',  uiodiim  butlic  : 
4,  i',  •xphailio  ifiu  juiuiiig  llt£  Bcrumial  thotaoic  and  aulliti;  ;  6,  alor-tborMue  and 
■utecapular  ;  7,  ouo  uf  iLe  liacliinl  veisB. 


Tribftarirs. — The  axillnry  vtin  receives  the  subcutaneous  veins  of  th« 
arm,  viz.  the  basilic  ut  its  commence mont,  the  cephalic  ttiwarda  its  termiuationj 
and  between  theee  tho  aonipaoion  vciua  of  the  brachial  artery  ;  it  ts  alio 
joined  by  the  several  veins  conresponding  with  the  branches  uf  the  tkxilUry 


SUBCLAVIAN   VEIN.— AZ^'GOS.  ion 

artery,  viz.,  the  two  circamfltx  aiid  the  i^ibatapulnr  veinB  from  the  ehouldw, 
the  alar  vein  from  the  axilla,  and  the  inferior,  8up«rkir,  and  acromial 
Owraeic  veins  from  the  aide  of  the  chest. 

BUBCLATIAM    TSat. 

The  t'lhdarian  vfin  ia  the  continuation  of  tho  aitillaij,  hat  h  not  like  it 
oonstantly  provided  with  valvea,  although  a  pair  may  often  be  founil  near 
its  termination  (Struthers,  loc  cit.).  It  extends  from  the  outer  margin  of 
the  fir^t  ril)  to  the  inner  end  of  the  clavidu,  behind  which  it  terminates  by 
joining  with  tho  intemtil  jugular  vein  to  form  the  innominate  or  brachio- 
cephalic Foin.  The  subclavian  vein  crosaee  over  the  first  rib  and  behind  the 
clavicle,  not  reaching  so  high  up  in  the  oock  as  the  subclavian  artery  ;  it  is 
covered  by  the  clavicle,  and  by  the  subclaviua  and  stemo-moiitoid  muscles, 
and  lies  on  a  plane  anterior  to  the  artery,  from  which,  while  resting  on 
the  rib,  it  is  separated  by  the  scalenus  anticus  muscle  and  the  phrenic 
nerve, 

TEiBUTARtSS. — («),  The  txltmal  and  nnierinr  jugular  veins  (p.  459) 
open  into  the  subclavian  vein  on  the  outer  aide  of  the  scalenua  anticus 
mnrcle. 

{!•).  The  vcHfbral  rein,  commencing  in  branches  which  proceed  from  the 
pericmninm  and  the  deep  muscles  lying  behind  the  forauieii  magnum  of  the 
occipital  bone,  paMea  outwariis  and  downwards  to  reach  the  in tertranB verso 
fommon  of  the  atlas.  Through  tliin  foramen,  and  through  the  canal  formed 
by  the  corresponding  foramina  of  the  other  oerrical  vertebite,  the  vein 
descends  with  the  vcrtobnd  artery.  Emerging  at  the  fommeu  in  the  aixtb 
vertebra,  it  runs  forwards  and  downwards  to  join  the  subclavian  vein  close 
to  the  termination  :  a  small  branch  sometimes  descends  through  the  foramen 
in  the  seventh  vertebm,  and  opens  Bcpanitely  into  tbe  subclavian.  Tlie 
vertebra)  vain  is  joined  in  its  course  by  several  branches  from  the  neigh- 
bouring muscles  ;  oiso,  immediately  before  ita  termination,  by  a  branch 
onresponding  with  the  deep  cervical  artery  :  and  in  tbe  same  situation  by 
another  branch  of  considerable  size,  which  dof^cends  in  trout  of  the  bodies 
and  transverse  processes  of  the  vertebne  of  the  neck,  and  may  be  termed 
the  external  vertebral  vein.  It  communicates  frequently  with  the  spinal 
veins  in  the  neck,  both  those  on  the  outer  aide,  and  thoao  in  tho  interior  of 
the  spinal  canal. 

AZTGOS    VEINS. 

Tbe  azygOB  veint  are  longitudinal  vesaela  formed  by  the  union  of  the 
veins  corresponding  to  the  arteries  of  the  intercostal  spaces,  and  ora  placed 
on  the  sides  of  the  spine.  In  tho  lower  port  of  tho  thorax  tho  two  veins  of 
opposite  sides  ore  disposed  symmetrically,  but  higher  up  the  blood  gathered 
from  some  of  the  veins  of  the  left  sido  is  ponred  into  tho  trunk  on  the 
right,  which  becomes  enlarged  and  un symmetrical,  and  has  on  that  account 
received  tho  name  of  azygoa,  while  the  uuiteil  lower  veins  from  the  corre- 
apondiiig  parts  on  the  left  side  constitute  tho  email  or  left  RJiygos. 

Tbe  "ii/if'u,  or  Tight  aiygm  vein  (vena  aitie  pari),  commences  sometimes 
by  ft  amalt  branch  derived  from  the  inferior  cava,  where  that  vesael  tuma 
forwards  to  reach  its  opening  in  the  diapliragm  ;  but  much  more  frequently 
it  begins  below  from  the  luinhor  veins  (ascending  lumbar)  of  the  right  Mde, 
and  Bometimea  from  the  renal  vein.  Pasaing  ^om  the  abdomen  into  the 
thorax  through  tho  aortic  opening  in  the  diaphrajfm,  or  to  tho  outer  aide  of 
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that  opening  tliraugh  tlie  Qbre*  oC  the  dinphragm,  the  azygoa  rein  lucentU 

Pig.  S20.  Pip,   320. — SsKTcn  of  tub  rsmcii'iL  Ptstkmio 

VbHOUB  TbDHIS,  TBI  Aztoos,  Ull  iKTUaon*!. 

Vhh& 

For  UiB  detniled  d<HriptiiiD  of  UiU  figar*  M« 
p-  454.  The  followjag  indicaliH-toa  retAl«  M  Uio 
■cconipaiijing  part  of  tUc  Kit ;—  S,  the  ri((lil,  "', 
lfai.<  left,  puperii'T  intettnital  tdnii  ;  9,  the  maia 
IrauV  of  thn  lU^goa  rp^D  ;  tha  ujipcnao«t  nnniWr 
mAtisji  its  JDoatiOQ  with  tba  Enporior  cava.  Uw 
loitcsl  iUpnaanga  into  the  aWomen  \  9'.  Uis  !«A  or 
hprninigTua  ;  10,  thomcic  duel ;  II,  inferior  Ten* 
enra  :  12.  Ihc  union  of  a  br>in<:h  nf  the  U'ft  "jgna 
Willi  tho  li-ft  r^Dnl  Tcin  ;  13,  !:>',  thi>  rii;ht  and 
lafl  u^got  Teins  CDotiniud  down  into  the  ftldmncn, 
ftad  joining  bodu  of  the  luibbAr  t^iua;  Ifi^  uniofi 
gf  lumbar,  ilio'lDmbu',  and  aKral  tcIdi. 

on  the  botlies  of  the  dorsal  Tert^hne,  until 
it  arrives  opposile  the  root  of  the  right 
lung,  over  which  it  arches  formrdB,  uiil 
then  opens  into  the  upper  vena  uva,  im- 
nieilintely  above  the  point  nt  irhioh  that 
vessel  is  invested  by  the  pericanliiim. 
When  passing  through  the  opening  in  the 
di^phrn^,  this  vein  is  iLCCoiopanied  \>y  the 
thoracic  duct,  lioth  being  situated  on  the 
ri^ht  gide  of  the  norU.  In  the  thorai, 
maiDtainiug  the  entno  position  with  n^spect 
to  the  duct  and  the  oesopliagua,  it  passee  in 
front  of  the  intercostal  arteries,  iLud  t« 
covered  by  the  pleura.  It  ia  JMued  bjr 
the  several  veins  wliioh  Bocompuij  the 
aortic  intercoatal  arteries  of  the  right  «Je  ; 
and  at  about  the  ^ixth  or  seventh  dorsal 
vertebra,  by  the  left  or  smaller  tixynoa 
vein.  It  IB  lUao  joined  by  Miveral  cesopha- 
gnkl  and  oUier  smbll  veins,  and  near  its 
termination  by  the  bronchial  vein  of  the 
right  lung  ;  and  it  is  (generally  coDnected 
with  the  right  superior  int«rco9tAl  veiu. 
Aa  it  communicates  below  with  the  vem 
cava  inferior  through  one  of  the  bnuidiM 
of  that  large  vein,  while  it  terminatei  abova 
iu  the  vena  cava  superior,  it  fonna  a  con- 
nection bctwecu  those  two  Tc«i4cU.  A  few 
valvefl  of  imperfect  formalion  have  been 
found  in  the  azygos  vein  ;  its  branchia 
(intercostal  veins)  ore  provided  with  diitinct 
valves. 

On  the   left  side  of  the  chest  the   veins 

of    the    three    or    four    upper    itito'ooatiil 

spnces  are  naiinlly  united  into  one  trunk, 

superior  interoostal  vein,  which  (as  already  tneuttoned  kt 
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p.  466)  is  most  freqiieiiU;  united  with  the  left  ionomiiuite  rein,  but  some- 
timeg  is  cDDUected  with  the  mnin  aeygos  vein. 

Of  the  romaiiUDg  left  intercostal  veins,  one  or  two,  genemllf  aboot  the 
fifth  and  tuith,  pass  directly  into  the  aiygo»  ;  while  the  lowert  in  greater 
nnmber  unite  almost  constnntly  iuto  one  trunk,  fnrming  the  left  or  nmall 
AxygoB,  which  cro«ao9  to  join  the  main  azygoB  in  the  Dcighboarhood  of  the 
seventh  dorsal  vertebra.  There  is  frequcnlly  union  between  the^e  three 
sets  of  veins  or  their  intercostal  branches,  so  that  a  port  of  one  may  bs 
leplocod  by  another,  and  the  relative  sieb  of  the  veins  may  be  subject  to 
considerable  v&riotion. 

The  Ufl  lovxr  or  muM  asyrjof  Tein  (vena  heraiaxygos)  ootnmencoii  from 
one  of  the  lumbar  veins  (aaoeudiiig  lumbar),  or  from  the  lefl  renal  vein,  and 
having  entered  the  thonuc  with  the  aorta,  or  through  the  cms  of  the 
ctiuphragm,  oscenda  upon  the  spine  in  front  of  the  loft  intercostal  atteriei, 
receiving  the  lower  intercostal  veins  of  the  left  aide;  and  passing  behind  the 
aortA,  it  opens  into  the  right  azygos  vein,  opposite  the  siitli  or  seventh 
donal  vertebra. 

The  azygos  vein  has  been  seen  to  r«c«ive  the  lower  rona  c*t^  and,  in  sach  esses.  U 
of  irourH-  FXlnmely  large. 

In  one  inaUni-e,  -Mccknl  round  tlio  artgos  pading  in  Ihe  fliiMsvion  vein. 

All  Lhe  intoicosljil  tciiu  of  the  left  Bide  have  been  obsencd  in  bdoic  instances  lo 
join  a  single  vein,  which  ended  in  Iho  lad  innominate;  Ibe  arrangement  corre- 
sponding with  that  on  the  right  siilc  oF  the  body. 

Tlie  hroiichial  rrins  return  the  blood  employed  in  the  nutrition  of  the 
lungB.  Their  course  corresponds  with  that  of  the  bronchi,  which  support 
tboni  as  they  pass  towards  the  root  of  the  lung».  The  bronchial  vein  of  the 
right  aide  oports  iuto  the  trunk  of  the  azygos  vein  near  its  t^rmiuatioij,  that 
of  the  oppoHita  side  ends  in  the  siij>erior  intercostal  vein. 

VEINS  OF  THE   SPINE. 

The  spinal  reins  form  plexuwa  of  closely  an.istnmoung  TeaselB  along  the 
whole  length  of  the  npiual  column.      They  have  no  valves. 

The  veins  within  and  upon  the  spina]  colnmn  may  be  distinguished  into 
the  following  sets  :  a.  The  dorsal,  placed  deeply  in  the  vertebral  grooves, 
and  resting  upon  the  spinos  and  arches  of  the  vortobne,  b.  The  veins 
lodged  within  the  bodies  of  the  verlebm.  c.  The  anterior  longitudinal, 
two  long  series  of  veins,  or  rather  venous  pleiuses,  extended  behind  the 
bodies  of  the  vertebne  in  the  whole  length  of  the  canal,  d.  The  posterior 
longitudinal  veins,  situated  within  the  canal  on  the  fore  part  of  the 
arches  of  the  vertebne.  e.  The  veins  of  the  spinal  cord.  There  ore  liko- 
wise  branchoK  of  comniunication,  some  of  which  connect  all  the  other  scto 
together,  and  some  which  bring  thetn  into  connection  with  the  general 
Tenons  system.  (Breschet,  "  Essai  sur  les  Veiiies  du  Rochis,"  4to  ; 
"Traits  Anatomique  sur  le  Systfeiue  Veiueui,"  foL,  1820;  Cloquet, 
"  Traits  d'Anatomie  descriptive,"  ic) 

a, — The  dimal  vein*.  The  blooilfrom  the  muacles  and  integument  along 
the  back  of  the  spine  is  returned  by  a  series  of  short  veins,  which  ramify 
uiion  the  arches  and  spinous  processes  of  the  verttbr.-e.  They  run  forwards 
close  to  the  spinous  proccs-^es,  and  on  reaching  the  interval  between  the 
arches  of  the  vcrtebrEe,  pierce  the  ligsmenta  subflava,  and  terminate  in  a 
venous  plexus  within  the  connL  Towards  the  outer  part  of  the  interverte- 
bral grooves  other  veins  arise,  which  pass  obliquely  forwards,  through  the 
intortransvenie  spaces,  in  company  with  the  posterior  bmuchos  of  the  liuibar 
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and  iutercosUl  arteries,  and  open  into  the  T<uns  vbieh  Aocompajif  Uiom 
vessels. 

6. — The  Ttiii4  bil/mijing  to  Ifit  hodia  of  the  tertd^rcf  (venn  basis  verle- 
brnram, — DupuylreD)  (ire  eomparatiTely  large  vessela  ooutained  in  the 
conala  within  the  bodies  of  tho  Tertebna  ;  the  arteries  which  acvompany 
them  being  very  small.  They  aiinBtomo«e  on  the  front  of  tbe  bones  with 
some  of  the  siiperficinl  veins  :  nnd  the  tniuk  of  each,  having  reached  the 
■piinal  canal  through  the  fornmea  in  the  poeterior  aiirface  of  the  bodf  of  the 
vertebra,  divides  into  two  briwchee,  trhidi  diverge  ani]  terminate  in  lh« 
large  spinal  veins  behind  the  bodies  of  the  vertebne. 

f, — The  aiiUrUn-  tongitudinal  sjiival  ceint. — The  blood  coQceted  by  the 
different  vessels  here  described  ts  poured  into  two  latgo  veins,  or  rather 
tortuous  venous  canals,  which  extend,  one  on  each  side,  along  thi.-  whole 
length  of  the  i<piDa]  canal  behind  the  bodies  of  the  vertebm.  Theee 
vessels  (the  grent  spinal  veins  of  Breschet)  are  alternately  constricted  and 
enlarged,  the  constricted  poiuts  correspond  it  ig  with  the  intervertebral 
fomniina,  where  they  are  drawn  forwards,  and  bound  down  by  the  bmnchra 
of  com  muni  catioD  which  pass  outwards.  In  acme  parts  the  veins  are  double, 
or  even  triple,  so  as  to  form  a  plexus,  aud  occasionally  they  are  altogetlm 
interrupted.  In  the  thomcic  ivgion  their  communicating  branches  open 
into  the  intercostal  veins,  in  the  loine  into  the  lumbar  veins,  in  the  neck 
for  the  most  port  into  the  TertobraL 


Fig.  821. 


Fig.  3S1,  A  sod  B. — HoBiEovTiL  tra  TuinciL 

SifTtoKs  or  Tni   LuwEB   Dorsal   Tiitibs^ 

BBOWTSO    TBH    EXTKRKIL    i»ll     Il(TWl»»L   TUSS 

or  Tin  SriB*  (after  Breschel).      | 

a,  ijiipiiiis  pnitim  :   b,   traatverM  jincrm ;  e, 

bi>dj  ;  il,  s[kLDnl  ciLDal  ;  ],  AntrHor  pxlemat  vfisa 
of  the  bodj;  %  posterior  external  Ttim  of  tbc 
vertelical  colamn  fomaiQDicatlug  wilh  tb>  intcnul 
and  forming  ■  plciaa  over  the  lamliue  Knd  pro- 
unscE;  3,  ihe  posterior,  uid  4,  tbs  anterior  ia- 
teraal  plexus  of  veiafl  of  the  verti^brkl  csaal ;  5, 
Llie  ioleniik]  veiDS  of  tfas  body  joEsing  the  jnleniid 
bpIba]  Tpina  ;  6,  the  latf^nl  Ttjna.  which  arc  join^ 
l>y  the  Ldtemal  nod  fxUirDjd  ipinal  ttiat,  and 
themselves  ncite  villi  tJie  inlercDslal. 


d.   The  posterior  Umgitvdinal  spinal  nn'iw 

are  a   complex    interlacement   of   tortuous 

ToioB   along  the  inner  or  anterior  snrtacu 

of   the   arches  of  the    vertebraa.       In  the 

lower  part  of  the  canal  this  interlncemeDt 

of  veins  is  not   so  cIcbo   as   in   the  upper 

portion,   where  it   usually   conceals  (if  the 

injection    has    been    successful)    the  whole 

surface  of   the  dura  mater.       These  veius 

converge    to    the    inlervertebmJ    foramina, 

and  join  by  rather  small  vessels  with  the 

intercostal  veins. 

t. — The  i'm'iu  o/  the  ipinal  cord  (Breachet)  rnmify  upon  the  cord  and  its 

nerves,  encloEcd   within   the  sheath   fonnect    by   the  dura  mater.      Though 

they  communicate  with  tho  other  spinal   veins,  they  are  not  injected  with 

them,   oven   wheli    Ihu  injecting  process   is   most  succesaful.      Very  small, 
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long,  &nd  tortuous,  thej  run  upon  both  aurfacea  of  the  coed,  and  form  a 
diffnaed  network.  The;  become  larger,  for  the  most  port,  as  they  ascend, 
but  nenr  the  base  of  the  skull  thej  are  am&Iler  than  in  the  lumbar  region. 
Tbejr  communicate  &eeljr  nith  the  spinal  veins  and  plexuses,  bj  means  of 
branches  nhich  accompaujr  the  nerves  towards  the  intervertebral  foramina, 
Beai  the  base  of  the  skull  they  nnite  to  form  two  or  three  small  trunks, 
which  communicate  by  transverse  branches  with  the  vertebral  veins,  and 
terminate  in  the  inferior  cerubellar  veins,  or  in  the  petrosal  sinuses. 

Prom  a  conaideration  of  the  connection  and  arrangement  of  the  different 
parts  of  these  complex  veins,  it  would  appear  that  the  main  curreuts  of  the 
blood  in  each  part  flow  through  them  horLiontally.  The  dorsal  veina  pour 
their  blood  into  the  longitudinal  plexus  on  the  inner  surface  of  the  arches  of 
the  vertebrm  ;  thence  it  is  collected,  at  each  of  the  iut«rvertebral  foramina, 
by  two  or  three  small  converging  branches,  which  open  into  some  of  the 
veins  ontside  the  vertebral  oolnmn  in  front,  viz.,  into  the  lumbar,  a^goo, 
and  cervical  veins.  Into  these,  alao,  the  contents  of  the  great  spuml  veins 
are  conveyed  by  the  short  communicating  branches  alieady  noticed. 

LOWER  VENA  CAVA. 

The  lower  or  atcending  vtna  cava  returns  the  blood  from  the  lower  limbs, 
and  from  the  viscera  of  the  pelvis  and  abdomea.  It  coramences  at  the 
jonction  of  the  two  common  iliac  veina  on  the  side  of  the  fifth  lumbar 
vertebra,  and  thence  ascends  along  the  right  aide  of  the  aorta,  as  far  as  the 
posterior  border  of  the  liver  ;  it  there  becomes  lodged  iu  a  groove  in  that 
organ,  after  which  it  inclines  forwards  to  reach  the  opening  in  the  diaphragm 
appropriated  to  it,  and,  after  being  enclosed  in  a  fold  of  the  pericardium, 
tenninates  in  the  right  auricle  of  the  heart,  A  large  valve  is  situated  at 
its  entrance  into  the  auricle,  named  the  valve  of  Eustochius,  which,  however, 
as  already  explained  in  the  description  of  the  heart,  is  only  a  vestige  of 
fcetal  structure,  variable  in  size,  and  without  influeace  in  preventing  leflax 
of  the  blood. 

Tribdtaribs. — Besides  the  common  iliac  veins,  the  inferior  vena  cava 
reoeives  the  following  :- — 

a. — The  middlt  tacraX  vein,  taking  its  conrae  upwards  on  the  front  of  the 
sacrum,  opens  into  the  left  common  iliac  vein,  or  into  the  commencement  of 
the  vena  cava. 

6. — The  Xwrnhar  veins  correspond  in  number  with  the  arteries  of  the  same 
name  :  they  commence  by  small  dorsal  brnncbea  in  the  muscles  of  the  back  ; 
and  by  others  &om  the  walls  of  the  abdomen,  where  they  communicate 
with  the  epigastric  and  other  veins  in  the  neighbourhood.  Having  reached 
the  Epine,they  receive  branches  from  the  ipintU  plexuses,aud  proceed  forward 
upon  the  bodies  of  the  vertebra;,  behind  the  psoas  muscle  :  those  on  the  left 
side,  passing  behind  the  aorta,  terminate  in  the  back  of  the  vena  cava. 
Some  of  these  veins  are  frequently  found  to  unite  into  a  ungle  trunk  before 
their  termination.  The  Inmbar  veins  of  the  same  ude  communicate  with 
each  other  by  branches  which  cross  in  front  of  the  transverse  procassea. 
Not  unfrequently  a  branch  of  this  description  is  met  with,  called  the 
OKtnding  lumbar  vein,  which  connects  more  or  less  completely  the  common 
iliac  vein,  the  ilio-lumbar  and  lumbar  veins,  and  the  azygos  vein. 

c — The  gpermatic  veins,  proceeding  upwards  from  the  testicle  and 
forming  apart  of  the  oonatituenta  of  the  spermatic  cord,  enter  the  abdomen, 
and  ascend  on   the  psoas  muscle   behind  the   peritoneum.       Below    tbo 
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abdoEaiu&l  ring  thera  are  numerouii  convoluted  bnooUw  forming  tin  I 
ptetui  (plexus  pampiniformis).  These  branchos  gmdnaUy  unite,  and  tona'^ 
nnglc  Tc««>l,  which  opens  od  the  right  side  into  the  lower  ven*  ca**,  and  on 
tb^  led  into  the  leortl  vein.  The  epermntio  veins  Hametimes  birureata  before 
their  tcmiiuaLion,  eitoix  ilivliioii  opeuiug  separately  ;  in  this  coko,  the  reini 
cl  the  right  side  rony  be  found  commnnicating  with  the  vena  cava  and  the 
renal  vein. 

In  the  female  the  orarian  veins  havG  tho  fame  general  conras  as  the 
ovarian  arteries  ;  the;  form  a  plexas  near  tho  ovary  (oviiriaa  or  pampimfonn 
plenie)  in  the  broad  ligament,  and  commiintoate  with  the  uterine  pl«Kiu(. 

Valvea  eiist  in  the  spermatic  veins  in  niau  (Monro);  and,  iu  exc«{'tiona] 
cases,  they  have  been  also  seen  iu  thu  ovarinu  veins  (Theile). 

d, — The  rtnal  or  ejniilgeiil  veins  are  sliort,  but  of  very  conRdeT»ble  ttsiL 
That  of  the  left  side  is  longer  tlian  that  of  the  right,  and  passes  in  front  of 
the  aorta.  They  join  the  vena  cava  at  nearly  a  right  angle.  The  t»ii»l  veins 
usually  receive  branohes  from  tho  Buprorenal  capsules  ;  the  left  has  also 
opening  into  it  the  spermatic  vein  of  the  same  side. 

e. — Tlie  cnptiiliir  or  inprarenal  veins,  though  actually  small,  are,  rolatiroly 
to  tho  organs  from  which  they  arise,  of  considerable  size.  On  the  right 
side  the  veiu  end*  in  the  vena  ciiva,  and  on  tho  left  in  tho  renal  or  phrenic 
veio. 

/. — The  phrtnk  veins  foltoir  exactly  the  aourso  of  the  arteries  supplied  to 
the  illnpliragm  by  the  abdominal  aorta. 

y.  —  Tlia  hcpatit:  veins  return  from  the  liver  the  blood  sent  to  that  organ 
by  the  portal  vein  and  hepatic  artery.  They  converga  to  the  groove  iu 
which  the  inferior  vena  cava  lies,  and  jiaas  at  once  obliquely  into  that  rein. 
Titers  are  u.Hua!ly  three  sets  of  hcp:itic  veins  proceeding  to  this  oommou 
point  :  those  from  the  right  and  left  lobos  are  oblique  in  their  direction, 
those  from  the  middle  of  tho  liver  and  the  lobule  of  Spigeliua  have  an 
intermediate  position  and  course.  Tho  hepatic  veins  hnvs  no  valves  ;  but, 
awing  to  their  oblique  entrauoo  into  the  vena  cava,  a  semi-lunar  fold  it  aoen 
at  tho  lower  border  of  tho  orilica  of  each  vein. 


PacDUARtTiEil. — The  lower  vena  cava  presents  some  occasional  deviations  from  iU 
ordlaarj'  condition.  rUlcIi  oiny  be  briefly  noliccil. 

In  the  lower  part  of  its  course,  it  is  somclimes  placed  to  the  left  ude  of 
tho  aorta,  and,  alter  rctciring  the  left  renal  vein,  retamet  ■(«  ordinary  pogilioD  hj 
crossing  over  (.ho  great  artery.  Less  frequently,  the  vena  cava  ik  placed  alti>gclbcr 
on  the  left  side,  and  is  coaliDueil  upwarils  to  the  heart,  withont  any  change 
in  iU  diroFtion :  tbia  oecnre  in  cases  of  traospastlion  of  the  thoracic  and  abdominat 
vUecra  and  of  the  great  vessels. 

In  a  more  numerous  class  of  cases,  the  left  common  iliac  vein,  instead  of  joiniafc 
the  right  in  its  usual  position,  is  connectiMl  with  it  only  by  a  BTuall  brancli,  anil  lli*n 
ttscends  on  the  left  aide  of  the  aorla.  After  receiving  tho  left  renal  vein,  it  croins 
over  the  soru,  and  tcrminulos  by  uniting  with  the  common  iliuc  vein  of  the  Tigbi 
aide.  In  Ihcao  cases,  llie  vena  cava  inferior  ean  be  said  lo  eiisl  only  at  lb« 
upper  part  of  Ibe  abdomen,  and  below  Ibis  point  there  Is  a  vein  on  each  aide  of  tbc 
aorta. 

Iiastly,  the  lower  vena  cava,  instead  of  ending;  in  the  right  aaiiele  of  the  heart, 
hn»  been  seen  lo  join  the  right  nljgoe  vein,  which  is  then  very  large  ;  so  that  Ih* 
bluod  from  tho  lower,  as  well  as  from  the  upper  part  of  the  body,  i*  relnmed  to  ibe 
heart  through  the  upper  vena  cava.  In  thia  cose,  the  bepnlJo  veins  do  not  join  Ike 
loiFcr  cava,  hut  pass  directly  into  tho  right  auricle,  nt  the  uioal  place  of  lerminatioti 
of  tho  great  rein. 

The  led  renal  vein  has  been  seen  to  cross  behind  the  aorta. 

In  a  reumrksble  caao,  observed  by  Itolhe,  one  of  the  hepatic  veins  ended,  not  la 
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ths  lairer  can,  nor  in  the  tight  atiride,  but  in  the  right  ventricle  of  the  heart,  ita 
orifice  tieing  guarded  b;  Talres.  (Act.  Acid.  Joseph.  Ued.  Chir.  Vindobooeti^,  (.  L 
p.  233,  Ul>.  E.     Vindabonn,  178S.) 

TEIN8  OP  THE  LOWER  UMB  AND  PELVIS. 

The  Teius  of  the  lower  Umb  are  divisible  into  two  Beta,  thosB  of  one  being 
deeply  seated,  those  of  the  other  running  in   the 

superficial  fascia.      AU  the  veimi  of  the  lower  limb,  pjg   g2J. 

SB  high  as  the  femoral  venons  truok,  aie  provided 
with  Talrea,  aiid  these  are  more  numerouB  than  in 
tiie  reiaa  of  the  upper  limb.  The  deep  veina  have 
mora  valves  than  the  subcutaneous  set. 


Kg.  322. — OcTiiRB  or  thk  SnPBBriout,  Veins  or  ibk 
LowiK  Liaa. 

1,  tbe  nphmoas  apertare  of  the  fascia  lata  ;  a,  auper- 
Beial  epigaatr'us  yt'io  ;  b,  eitotnal  pndic  ;  c,  BDjicrScinl  cir- 
eimflex  iliac  ;  d,  external  or  iliDrt  sapiieiicaa  beginuing  ou 
Um  donnm  of  the  foot  (we  Fig.  32C). 


BnnmFlClAL  VEIKS  OF  THE   LOWEB   LIMB. 

Immediatelf  beoeatb  the  integument,  on  the 
dorsum  of  the  foot,  there  exists  a  network  of 
veins  forming  an  arob,  from  which  issue  two 
principal  trunks,  which  ore  named  the  internal  or 
long  and  the  external  or  short  saphenous  veins. 

The  internal  or  Untg  aaphentna  vein  extends 
from  the  ankle  to  within  am  inch  and  a  half  of 
Fonpart's  ligament.  Taking  rise  from  the  plexus 
of  veins  on  the  dorsum  of  the  foot,  it  passes  up- 
wards in  front  of  the  inner  ankle,  and  along  the 
inner  border  of  the  tibia,  accompanied  by  the 
internal  saphenous  nerve.  It  inclines  a  little  back' 
wards  as  it  passes  the  inner  oondyle  of  the  femur, 
and  ascending  along  the  inner  and  fore  part  of  the 
thigh,  it  terminates  in  the  femoral  vein,  at  the 
Kiphenowi  opening  in  the  fasda  lata,  through  which 
it  passes. 

In  the  leg  it  communicatee  with  the  deep  veins 
aocompanying  the  anterior  and  post«rior  tibial 
•tteries,  and  in  the  thigh  one  or  more  branches 
pass  between  it  and  the  femoral  vein.  This  long 
vein  has  •  variable  number  of  valves.  Sometimes 
six  have  been  connted  ;  in  other  cases  only  four, 
or  even  two.  It  oontiuns  more  in  its  course 
through  the  thigh  than  in  the  leg. 


TBiiDiiatts. — The  long  saphenons  vein  is  joined  la  tls 
eoenie  by  numeroiu  cntaneous  veswU.  Close  to  its  termi- 
nation it  receives,  besides  a  considerable  anterior  branch, 
the  mperJiciiU  epigatlrv:,  txiemal  pudic,  and  saperfieial 

drcumfiac  iiiac  vdns,  correaponding  severally  to  arterial  branches  of  the  same  name. 

I  I  2 
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It  is  »I«o  oniilly  joined  near  it*  lerminnlioli  by  ft  prutrrior  bnacfa  of  conudcnbl* 
nu,  coming  fwiin  Ite  potterior  und  ioQcr  pftrt  of  Ihc  liiigli. 

The  niernal  or  thoii  taphenovi  vein  proeoeda  from  bmncliea,  whioh  ari*e 
along  the   outer   sido   of  the  dorsum  of  the   foot.      It  pftjuos    behind  lb« 

Vol  313  ?<£■  S33.— Oniuiii  or  rs*  Postcaioa  «k  Ssokt  Strittxats 

Tba  rein,  ooinrnPPCiQff  on  th*  dorsom  adA  onUM*  of  tb« 
font,  i»  HVI1  to  fasi  ap  brhird  tlis  (mkr  aoklo  Uid  to  dip 
beseatb  (he  btaa,  in  tbe  poplilcd  ipM*. 

outer  Mihle,  aud  gradually  JDcIines  backwftrda  to 
ascend  along  the  botdot  of  the  t«uJo  Achillis  md  on 
the  bellf  of  the  gn-stroanomiuB  muscle,  occompMiied 
by  tho  extomnl  anpheiious  nerve ;  running  upwards 
betveen  the  heads  of  the  gMtrocnemiua,  it  antt«a 
with  tlie  poplite&l  vein.  Oppoaita  the  ankle  and 
along  the  leg  it  comnjunicatoB  with  the  d«ep  reini : 
and  it  tWMivaB  superfioial  acoesBory  vejus  from  Ihe 
outer  part  of  the  foot  atid  tlio  back  of  the  leg. 

TBI   DEEP  VBmS  or   TBC  LOWBS   UKB. 

Tho  deep  Toina  aecompany  the   nrterira  Mid  thwr 

branche«,  following  exactly  their  diatdbntion.     Thimo 

beloir  the  knee,  being  for  the  moat  pnrt  dtspnaed  in 

pail's,  and  presenting  the  dispoaitioQ  described  in  tli« 

corresponding  voiiu  of  the  upper  limb,  are  named  the 

vcnir   comiifi  of  the  Teasels  with  which  they  are  as- 

vociated.      Tbe   vene  comites  of  the  orteriM  of  tb* 

leg,  namely,  the    anterior  and  jiotUrioT   llbiaJ   v«n» 

(tlie  latter  hsving  preiiously  received  the  peronral), 

unite  near  the  lower  border  of  the  popliteus  muicln, 

auri  form  by  their  jnnction  the  popliteal  Tein.      The 

valves  of  the  deep  veins  of  the  leg  are  very  numerous, — ten  or  twelve  being 

sometimes  found  betvruun  tbe  heel  and  the  knee. 

Tbe  puFLiTEAi.  VEIN,  thus  formed,  receives  smaller  branches  correspond- 
ing with  the  articular  and  muscular  arteries,  and  the  larger  branch  named 
the  exteniat  snpheooiiB  vfiu.  In  ita  course  through  the  ham,  the  popliteal 
vein  is  placed  at  first  internal  to  the  potilitt-al  artery,  then  bchLtd,  and 
lastly  to  tho  outer  side  of  it,  but  always  poateriorly  and  between  it  and  tbe 
nerve.  Thus  ailiiatod,  it  posBcs  up  through  tho  aportune  in  the  adJuuttf 
magnUB,  and  becomes  continuovu  with  the  femoral  vein. 

PBOOdiiiiTiKB. — The  union  of  the  veins  which  form  the  popiitcal  is  often  fa 
up  than  UJiiial,  and  the  lower  part  of  the  artery  is  scconipanicd  l>y  two  loios. 
BitsngemeaC  in  some  rare  cues  extendi  to  the  entire  length  of  the  aitei^. 

Tbb  femobat.  vbw  extends,  like  the  artery  which  it  accompanies,  thra' 
the  upper  two-thirds  of  the  thigh,  and  tcmiinatcs  nb  Poiiport'i  ligament  in 
the  external  iliac  vein.  Placed  at  first  outside  the  artery,  it  gradually  iuclinea 
inwards  behind  it,  and  on  reaching  Poupnrt's  ligament,  lies  on  the  inner 
side,  on  the  same  piano  with  the  artery,  and  separated  from  it  only  by  a 
aJight  pftrtition  oE  the  membrnQOtu  sheath,  by  which  they  are  both  isTMtnL 
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f'hi  the  loirer  pui   of  its  ooursa,  the  vein  leceives  all  the  br&nchea  wbicli 

tecompany  tie  offsets  of  tha  chief  artery.      In  the   upper  part,  the   d»ep 
(Bmoriil   veiu    opens    into   it,  IibtIuk    first    received  all   the   brauchos  £rom 
muscled  Bupplied   by  the  deep  femoral 
t  artery.      Near  its  termination   the  fa-  Fig.  32*. 

moral   voiu  ii  joined  by  the  internal 
KBphenouB  vein. 

ig.  Sit.—Yitw  at  ini  BLDOD-viss(i.i 
OF  THE  Ohiiis  aid  nmnBODiUKu  piiitb 
(fruui  E,  Quuiii).     ^ 

Tlie  full  deecriptioD  of  lhi«  figure  will  b« 
taaai  at  p.  4afl,  Tb«  following  namtw™ 
iDcJi'^lA  the  Teioa  1^-2*  tiie  femiiral  toIq  ;  3, 
Ibe  lurgB  or  inlornal  sa[i!ii.'noos  lein;  3', 
aultirior  iiii|ihi!itouB  ;  t,  lUiierflciftl  cin:nia9eK 
liuB  with  lirigi  to  tho  inguin&l  gluids ; 
Bnpetfidkl    epigwlrio ;      0,     aupiirfitiil 
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Tlie  femoral  vein  occaaionaily  puranM 
a  Fimrse  dilTereat  from  Ibat  of  the  arlcry 
along  Ihe  thigh.  Eitending  upwards  from 
the  popliteal  spove,  the  iglh  iu  such  caies 
pcrfoiales  tho  adductor  magDiLi  abare  the 
ordluniy  position,  and  Joiniug  irith  the 
deep  femorul  vcia  first  approuuhca  the 
hmotal  artery  at  the  groin.  The  sams 
rein  ie  Bumetlmcs  doulilo  in  a  small  part, 
or  mora  rarely  in  almost  ita  whole 
length. 


KXTCEKAt.  1UA.C  rsa. 


The  external  iliao  vein  ia  the  continuation  of  the  femoral  vein  from 
Poupatt'a  ligament  to  the  junction  of  tho  internal  iliac  vein,  iii  the  neigh- 
bourhood of  tho  Bacro-iliao  articulation.  It  is  at  first  internal  to  the 
ar[i:ry,  and  ou  the  left  siJe  it  continues  iu  that  position,  but  on  the  right 
side  it  gradually  iuolines  Bomewhat  behind  the  artery.  It  doei  not  puBseaa 
valves. 


TRt»UT*u«a. — Near  its  commencement  at  Poupart'i  ligament,  the  external  lUas 
Trin  receivca  the  uireunyliix  iliac  and  the  epigoMric  reins. 


^ 


iKTBBirit,  n.uo  yxa. 


_|imt 


The  intenial  iliao  vein  is  formed  by  the  tinion  of  branches  vihich  accom- 
pany the  corresponding  branches  of  tbo  internal  ilLto  artery.  The  uiubitical 
vein  of  the  ftetua,  however,  which  in  the  cord  aooouipatiies  the  corresponding 
arteries,  diverges  from  these  arteries  within  the  bo<ly.  Mid  pastes  upwanla 
to  the  liver.  The  internal  iliac  vein  Ilea  behind  the  correspondiug  artery 
iu  front  of  tbe  sacroiliac  articulation,  and,  after  a  short  courxe  iipwiirds 
to  the  margin  of  tho  pelvifl,  joins  with  the  external  iliac  vein  to  form  the 
common  ilkc.      No  valves  are  found  in  the  trunk  of  the  internal  iliao  vein, 

.t  they  exist  in  its  bnuiobea. 
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«f  iW  iafaK^  3mc  *«■■  owiM^wad  to 

•r  ^;    MtHMl    Sm  arterr,    witii   tb« 

pwCK  vcn  Aon  m«  reeara  tibc  n«B  aaplllr 


•ererJij- 


tbs  nuieal,  pntt^ic,  Lrmafr 


Tif  SSf.— lraa>M 
Tnr«  sf  na  Uiu 
PSLTn  noN  tM 

Tarn     1 


if  IW  l«ft  ■li^aW 
tW  nppcr  pMta  W 
(W       «««*■      Hid 


tkc  rifkl  laknnl 
Siac  irlariH^  lad  lb* 
hft  nUtMl  M4i»- 
tcnal  iljjM  *•■■<  h4n 
bcca  nt  •hurl  a, 
the  riebl  UHCMiC 
BM  >»aaet>i  «,  Mt 
aaufior  lapcfiiir  IBm 
iptB*  :  (V  IVwfufB 
Ufuunl:  rf,  Ikl 
camwioi  kwl  ipa>0 
bnJia  of  iKc  ptai* 
dinM  MarlM  mt: 
+  .  0»  apo(C7Mf 
of  ikt    bo)^   akaf* 

ohMll        Um        aMH- 

bnnun  part  of  IW 
arethn,  UwfnntaH 
Ac;  «,  IW  bft  « 
pabu  rkiH  Is  lh« 
•rniphjik;  /,  lb* 
ua*  1  f,  the  ■t4BC  W 
ttic  iiFhiitm  with  tb«  >h'>rl  aMm-xialie  tipoBMl ;  k,  niiriniUT  aKm*iliae  urian ;  f, 
inMrior  of  Uie  n  rinur;  IiUilder ;  I',  cxterwr  uf  Uw  iMtnm  ;  I,  tnnsvrne  pr<VT«>  «f  lb* 
fovrlh  IdibW  aerltln  -,  1,  lover  lart  of  the  thm  ara  infcnor  ;  I '.  ahdnniaal  ■'>rta  i  I 
ei>am«a  iliac  rein* ;  X',  liglit  oimnion  ilii^  sTtrrr  ;  3,  fit«nu1  iltaa  *«■(  ;  1'.  tKUrnal 
iliac  vierj  ;  t,  iDlemal  ilia;  tpIu.  ibat  of  tb«  riiht  tide  rnlice,  llwt  of  Uw  l*fl  ilWiJal 
■od  in  gml  part  rcioofe)  ;  5.  mWlJIc  >n'l  nthec  (eiot  'if  the  nfrsi  plcio*  ;  A.  itio  IninUi 
■nd  luruhot  Tqini ;  7,  right  glnWil  uid  upper  latenl  (actnl  Tein^;  8,  8', 'iUukI-it  *■!■ 
and  »tX*jj  nf  the  right  aide  ;  &,  peWic  plexor  of  veina  af  tbc  riighi  tide  ;  ^i  ili-tt  fif  Ibv 
left  rule  oanuKtAl  wjtli  \he  ]owtT  Teaj<3l  pleioa  ;  ll>»  pUco4  cu  ibo  ri;rbt  «*■!«  nn  tb« 
■hoii  BTD-fniUo  ligsmrnt  immediattl;  IkI.-«  ib«  di'irioo  of  tbe  iatrrfliil  iliac  *«Ib  ista 
Ibc  podic  and  aoialie  leina  :  uu  tbo  lefl  aidr,  b«lii«  4,  tbe  leiBtit  Tela  ■■  iBlthorti  l(k 
Inwcr  down,  the  pudie  reia ;  10'.  Ibe  |>eriD«il  Tciat  ;  11,  placed  on  the  prxNlat*  aacat 
Ihe  lover  TRiiul  rria^  into  one  nf  which  the  lefl  dorsal  Teiu  of  the  peoia,  1 1.  la  MHi  U 
p>«  i  18,pUiNtd  on  the  lover  put  of  Ibe  rMtuni,  naj  iodicale  Ibt  piriui  of  heiaorHwIdal 


"■^o  vetital  ptrxtit  preaenta  vesaeb  over  llie  whole  of  Ike  bladdar  wn 
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to  its  moBcuIu'  ooat,  bnt  thej  are  particularly  rich  towardi  tlie  baae  of  the 
organ,  and  are  there  closely  connected  with  the  prostatic  and  hemorrhoidal 
plexuaea  in  the  male,  and  with  the  vaginal  pleziu  in  the  female. 

The  pro$tatie  pUxiu  recoivet  two  large  vetaela,  one  at  each  side,  the  divi- 
aioDB  of  the  donal  vein  of  the  peniii.  These,  coursing  downwards  and 
backwards  on  the  sides  of  the  prostate  gland,  expand  into  a  close  network 
•it  the  base  of  the  gland,  which  is  quite  encircled  by  it. 

The  hamorrhoidai  pieetu  consists  of  enlarged  and  copiously  anastomosing 
veins  in  the  walls  of  the  lower  part  of  the  rectum,  immediately  underneath  , 
the  mucous  membrane.  From  it  proceed  superior,  middle,  and  inferior 
Immorrhoidal  veins  accompanying  the  arteries  of  the  same  name,  and  it 
communicates  freelj  with  the  plexaaei  in  front  of  it.  Tho  superior 
luemorrhoidol  vein  being  a  branch  belonging  to  the  portal  system,  the 
hiomoiThoidal  ploins  forms  a  very  direct  communication  boween  the  portal 
and  general  venous  systems. 

The  voffinal  plexiu  surrounding  the  vagina,  principaliy  in  its  lower  part, 
GommunicAtes  freely  with  the  hffimorifaoidal  and  vesical  plexuses. 

The  uterine  plexus  pours  its  blood  in  greatest  part  into  the  ovarian  veins, 
and  is  not  considerable  except  in  pregnancy. 

The  dornd  vein  of  thepenu  commences  by  branches  which  issue  from  the 
glans  penis,  and  form  in  the  first  instance  two  veins,  one  at  each  side  of  the 
middle  line,  in  the  dorsal  groove  of  the  penis.  These  receive  branches  from 
the  spongy  body  of  the  penis,  and  some  superficial  veins  which  accompany 
the  external  pudic  arteries,  and  proceeding  backwards  unite  and  form  a 
short  tmnk  which  enters  the  pelvis  beneath  th6  subpubic  ligament  Ber« 
it  divides  into  two  branches,  which  are  directed  obliquely  downwards  over 
the  prostate  and  the  neck  of  the  bladder,  and  are  united  with  the  prostatio 
plexus. 

OOUMON    ILIAC    VEIN. 

The  oommon  iliac  vein  is  formed  by  the  confluence  of  the  external  and 
internal  iliac  veins.  Extending  &om  the  sacro-iliao  articulation  upwards  to 
near  the  junction  of  the  fifth  with  the  fourth  lumbar  vertebra,  at  a  point 
a  little  to  the  right  of  the  middle  line,  the  two  common  iliac  veius  uuite  to 
form  the  lower  or  ascending  vena  cava.  The  right  vein  is  shorter  than  the 
left,  and  is  nearly  vertical  iu  its  direction.  The  right  vein  is  placed 
behind,  and  then  to  the  outer  side  of  its  artery  ;  whilst  the  left  vein  is  to 
the  tuner  side  of  the  left  common  iliac  artery,  and  then  posses  behind  the 
right.      These  veins  are  destitute  of  valves. 

PORTAL  SYSTEM  OP  VEINS. 

The  portal  vein  differs  from  other  veins  of  the  body  in  being  subdivided 
into  branches  at  both  its  extremities.  The  branches  of  origin,  by  the 
union  of  which  it  may  be  said  to  be  formed,  ore  the  veins  of  the  cbylo- 
poietic  viscera,  viz,,  the  stomach,  intestine,  pancreai,  and  spleen  ;  the 
other  branches,  or  those  of  distribution,  ramifying  after  the  manner  of  an 
artery  in  the  sut«taoce  of  the  liver,  convey  to  the  capillaries  of  that  organ 
the  blood  collected  in  the  main  trunk.  This  blood,  together  with  thit  of 
the  hepatic  artery,  after  having  served  for  the  secretion  of  the  bile  and  the 
nourishment  of  the  liver,  is  withdrawn  from  that  organ  by  the  hepatic  veins, 
and  carried  by  them  into  the  vena  cava  inferior. 

Tbk  portai.  veijt  or  vbma  post,*  is  about  three  inches  in  length. 
Commencing  at  the  junction  of  the  splenic  and  superior  meseuterio  veins,  it 
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PORTA  1.  TP.m. 


poMM  iipwftr.ls  ami  n  little  to  the  rii^lit  to  rfftcli  the  tnu)Bv«r«e  Gasnre  of  the 
liver.     It  lA  plaoeU  close  IwhinJ  the  hqatic  wtety  ftod  the  bile  duct  :  and 


?ig.  32fl,  I''8'   S2fl.— Vnw  or  mm  fmiw- 

oiviL  BaincitB  or  ruK   Tui 

1.  Iiiir?!  mrfiiM  of  tbe  rigbl 
loHfl  of  the  liTf  r  ;  3,  itonuxb  ;  S. 
«plceD  i  4,  [uncrTU  ;  5,  dnoJe- 
DQiu;  a,  ascendiag  colon  ;  7, 
amiill  int'^fliiitea  \  S,  d«pceiiHrni^ 
AjLnn  ;  a,  iciia  porUe  tiitjdin^  la 
tlie  tniiMvsm  Gaore  of  th«  litrr; 
li,  Bplmic  vain  ;  b,  right  gutn»- 
e^jiploic  ;  d,  jafetior  nmeDtciM  : 
Ct  superior  mewnUric  v«ia ;  /, 
superior  niBeulerio  arlery. 

is  SYl^^ou□ljc^d  by  Uie  Gl*- 
mcuts  of  the  hepatic  plesm 
of  Derres,  together  with  on- 
nii-rouB  lympiiatics.  All  those 
are  imhcdUeil  in  loose  con- 
nective tissue,  and  euolosed 
witbia  the  luyers  of  the  araftU 
oineutum.  Within  the  tnns- 
veme  SfHura  it  b  Bomevhat 
enhirged,  and  is  there  muned 
nritu  of  the  portal  rfiit. 

Near  the  right  end  of  the 

transTcnra    fisaurc,    thu   veoa 

V^>^'  ^^!K>    /y  portm      diridea       into       tiro 

^y  ^t:^^  brnnuhea.      That  of  the  ri-jlit 

eii.lu  enters  directly  the  »ub- 
Btnuoe  of  the  correspODdlng 
lobe  of  the  liver,  und  upreada  oiit  into  hrntiohes,  each  of  which  is  nccum- 
paiiied  by  aa  oHiet  of  the  hoi>atic  artery  aiid  of  the  hepatic  duct.  Th( 
Ufi  brancli,  whicli  ia  Hinnller,  but  iiece«(inrily  loogcr,  pnasoa  across  to  gitiu 
the  left  end  of  the  traiisverso  fisaure,  nhure  it  eaten  the  liver  and  ramiliea 
liko  the  preceding  brauch. 

TsiBCTAitlES. — The  principal  branches  which  by  their  union  contribttte  to 
form  the  veiia  porta  are  the  coronary  vein  of  the  atomaoh,  the  cnperidt 
mesenterio  and  the  aplenic  veina.  The  cyatio  vein  ia  alBo  sometimeH  a 
lateral  tributary  of  the  portal  vein,  but  more  frocjueutly  pruceedi  from  iti 
right  branch. 

The  Mroiicq;  vein  of  the  Btomach  lies  parallel  with  the  artery  of  the  uoia 
name.  Its  size  is  iuconnidurable,  aud  its  direction  tranaveiso  from  the 
canliac  to  the  pyloric  end  of  the  atoniach  along  the  araall  curvature.  Od 
reacliiii^  the  latter  point  it  turua  downwards,  and  opena  into  the  trnnk  ot 
i'le  vena  portir. 

Tmb  sflbnii:  vbis,  a  voasel  of  very  conaideraWe  siie,  returns  the  blood 
not  only  from  the  spleen,  but  also  from  the  pancreas,  the  duoilcnuo],  the 
greater  part  of  the  stouiauh  and  omentum,  thu  descending  colon,  and  pari 
of  the  rectum.      It  comiuenoei  by  five  or  lix   branches,  which  isiue   sepa- 
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nitelj  from  the  fissure  of  the  spleen,  ftod  soon  join  to  form  a  ungle  vesseL 
It  is  directed  from  left  to  right  beneath  tbe  pftncreai,  in  company  with  the 
splenic  artery,  butow  which  it  it  placed.  On  reaching  the  front  of  the  spine 
it  JoiDB  the  superior  mesenterio  vein,  nearly  at  a  right  angle.     It  receives 


Fig.    32r.— DlAOtiMMA-  Pig.  3-27. 

TIO  OdTLIRB  of  IBB 
FOBIIL  VllS  AND  ITS 
BBLITION  TO  TBI  LlVIB, 

The  liver  is  mppoaed 
tu  be  tnraed  apwnrds  bd 
ss  to  praenb  a  portign  qf 
its  noder  Burraoe.  a, 
pii-hMitT ;  b,  •quars 
lobe  J  e,  left  lobs;  I,  ' 
trnnk  of  the  TCna  ports ; 
2,  great  or  laperior  me- 
•eateric  vein ;  £',  ita 
middle  colic  bnncbt  form- 
ing loopi  of  commuDic*.- 
tioD  between  ths  rigltt 
and  left  colic  veiaa ;  3, 
iaMatiaai  branches;  +, 
small  paocnatico-d  uoda- 
nal  biaoch ;  4,  right 
oolic  branch  ;  6,  ijeo- 
eolic  ;  Q,  coTODBry  vein  of 
tbe  atOTPach  ;  -i-  -f ,  right 
gaslru-epiploic  ;  7,  spla- 
nie  vein  ;  7',  its  branches 
to  iiit  spleen ;  ?',  its 
braDchcB  to  the  atomach  ; 
8,  iafcrior  meaenterii: 
tsIdj  0,  kfteolicbiBnch; 
9',  its  cDuimunicalioa 
with    the    iDidJle   colic; 

10,  ligmoid;  11,  hemorr- 
hoidal ;  12,  the  right,  and 
13.  tbe  left  diiision  of  tbe 
vena  ports  in  the  trans- 
terse  fiunre  of  the  liver  j 

11,  Che  obliterated  eord 
of  the  nmbilicai  Tein 
paaaJEig  through  the  an- 
(ero-poaterior  Euure  to 
join  the  left  dividon  of 
the  vena  por(« ;  IS,  the 
obliterated  cord  of  tbe 
ductus    venosus     passing 

from  the  left  division  oF  tbe  vena  porta  to  one  of  tbe  bepaUo  veins  connected  with  13,  tbe 
vena  cava  inferior,  of  wtiich  a  part  is  npreaented  in  shade. 

gastric  brancbss  (rasa  brevia)  from  the  left  extremity  of  the  stomach,  the 
Uft  goilro-ejnploic  vein,  soms  paricnatic  and  d-uodenol  branches,  and  also  the 
inferior  meaenteric  vein. 

MBaBNTs&ic  Veins. — The  tuptriar  inaentenc  vein  lies  to  the  right  side, 
and  sometrhat  in  front  of  the  artery  of  the  aame  name.  The  distributioa  of 
ita  branches  corresponds  with  that  of  the  superior  mesenterio  artery,  and  it 
returns  the  blood  from  the  several  ports  supplied  by  that  vessel,  viz.,  &0111 
the  small  intestine,  utd  from  tiie  asoauding  and  transverse  parts  of  tlw 
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pahdiac  veins. 


colon.  Tlie  trauk,  fornied  by  the  UTiioii  of  its  several  branches,  in>-li&eK 
tipnnrds  nnd  to  tho  right  i-ide,  paisiug  iu  front  of  the  duoileuum  &iid  behiiiil 
tliB  prtncrea*,  wht-re  it  joins  with  the  apleuif  vein  to  form  the  veiue  potlw. 

The  branohos  of  tho  iiifivnoi-  maeitltrle  vein  oorreiipoud  with  the  ramitica- 
tiona  of  the  arlcity  of  tho  aanie  name.  They  commenco  at  the  lower  part  of 
the  rectum  in  the  hieinorrhoidal  plexus,  upd  nuite  into  k  single  vessel  near 
the  Bigmaid  fluxiira  of  the  colon.  From  this  point  the  vein  proceeds  up- 
vards  aud  inwards  along  the  lumbar  region,  behind  the  jHiritoDeum,  cromng 
betweoQ  tho  triuisvoi-se  msaocolon  and  the  Bpiiie,  ot  farther  to  the  left,  and 
then  piLBting  beneath  and  bebiuU  tbu  pancreas,  it  nsochea  the  Kplenic  ran 
in  which  it  turiDlunteit. 


VEINS  OF  THE  HEA.HT. 

Tho  greater  number  of  the  cardiac  rtiiia  are  collected  into  a  large  coinmoa 
trunk  which  pours  its  blood  into  the  podturior  part  of  the  right  auricle,  in 
the  angle  beticoen  the  inferior  vena  cava  and  the  right  HCiriculo-rentricular 
oriSco.  The  temiinal  part  of  this  vein  is  coiisiderably  dilnted,  and  is  natned 
the  aironary  simu.  Tho  principal  veins  leading  into  it  are  named  the  ffrui^ 
the  posltrior,  and  the  anlerior  or  small  coronary  veins.  Among  these  tho  ' 
first  rUoiio  deaervos  the  name  of  coronary,  as  it  surronnda  the  heart  in  the 
left  auric  ulo-vontricular  groove. 

Iioaido4  the  larger  ciirdiuc  veins   which  join  the   great  coronary  ROUt, 
there   are   also   smuU    Keparnte   veins   (venue   miuimie   oonlia),   wliioh 
directly  into  llio  riglit  auricle,  especiiJly  along  its  right  border.     The  op 
iugs   of  those  yv.\ai,  ni  w<?ll  as  some  depre^aious  which  do  not  adlnit 
have  been  uaiiied  fut'aniinu  2'hchp^iL 


Fig.  3!S. 


Fig.  3SS, — View  ot  thi  Adult  Hkibi.  rtxnt 

BBIIIKIi,    TO  HUDW  TUB  COBDKAftT    VSIKI.        ^ 

a,  jiUceJ  on  the  back  of  tho  right  aaric1«k^ 
points  to  tbe  KueUcLiui  vaWe  .M«n  williii 
tbe  opening  uf  the  iiircriuc  rena  cava  :  b, 
bank  uf  tbd  left  auriole ;  c,  back  of  the  right 
vcntrids  ;  <J,  left  veiitrielc  ;  f,  vena  mt>  lUfv- 
riui ;  /,  arcli  of  Uie  aorta ;  1,  tuiui  of  Ibt 
great  coronary  Toin  ;  2.  great  Ouroiiary  rriu  lank- 
iug  ruunil  the  heart  iu  the  atirt«ul'>Tcuti'ii;ular 
gru'>re  ;  3,  i,  poslsrior  bniuchea  ;  d.  tiiie  ol 
Bmill  rii;ht  oLriliiD  veioa  paMinc  dicerll/  i«|»'| 
tho  right  auricle ;  0,  tho  vestige  ff  tha  l>lk 
iD|<eriar  vena  cava  proceeding  over  th«  Idk' 
auricle  downward*  to  joiu  Ibo  eonmarf  aiuai. 


The   veins   of   the   heart   are   without 
valves  exoe]itirig  at  their  teruiitiatioua. 

Tho   grttit   cardiac    vein   (vena    oordii 
magna)  i»  a  vessel  of  coiiHi'IetKble   siie, 
and  from  the  way  In  which  it  ooila  round 
tliu   loft  side   of  the  base  of  the   heart, 
or   ritther  of   the   ventriele,   it  may    be 
naraeil   "oaronary."       Ita    chief  branch 
runs  along  the  groove  upon  the  foro   part  of  the   heart,  corre.<i]>ondiiig  with 
the   sojilum   nf  the  ventriclea.      Commencing  at   the  apex  of  the  heart,  it 
griidually  increases  in   sizo   as   it  approaches  the  base  of  the  ventricles,  and 
iben  inclining  backwards  and  to  the  left  aide  in  the  groove  between  tho  left 


DEVELOPMENT  OF  THE  VEINS.  *88 

ftnricle  And  ventricle,  ends  in  ths  coronary  sinus  :  t,  trUb  of  two  segments 
closes  its  Aperture  in  the  siniiB.  In  this  course  it  receives  bntDches  from 
the  ventricles,  eapecially  from  the  left,  and  also  from  the  left  auricle  ;  and 
as  it  pasBOB  round  the  thick  margin  of  the  left  veatriole,  it  receives  a  vein  of 
some  size,  which  ascends  to  join  it. 

The  pogUrioT  cardiac  veins  ascend  on  the  back  of  the  ventriclea,  espe- 
cially ou  the  left,  and  open  into  the  coronary  sinu)!  by  foor  or  more  valred 
oridces.  One  of  these,  larger  than  the  rest  (middle  or  posterior  cardiac 
Tein),  ascends  along  the  groove  between  the  ventricles  upon  the  posterior 
aurfkce  of  the  heart.  It  comtnenoes  by  small  branches  at  the  apex  of  the 
heart,  which  communicate  with  those  of  the  preceding  vein,  and  then 
ascends  to  tbo  base,  receiving  branches  from  the  substance  of  both  ventricles. 

The  em^l  or  anterior  cardiac  veins  (venie  cordis  parr<:e)  are  several  small 
branches,  which  commence  upon  the  anterior  surface  of  the  right  ventricle, 
and  passing  upwards  and  outwards,  open  separately  into  the  right  auricle, 
after  having  crossed  over  the  groove  between  it  aud  the  ventricle. 

The  coronary  «iiiiu  is  about  an  inch  in  length,  and  is  placed  at  the  back 
of  the  heart  in  the  transverse  groove  between  the  left  auricle  and  ventricle, 
where  it  is  covered  by  the  muscular  fibres  of  the  auricle.  At  one  end  it  is 
joined  by  a  small  vein  from  Ihe  right  side,  aud  opens  into  the  right  auricle 
beneath  the  Thebesian  valve  ;  at  the  other,  it  receives  the  large  coronary 
vein,  and  a  small  strjighc  vein  directed  obliquely  along  the  back  of  the  left 
auricle  ;  whflst  between  those  paints  other  veins  enter  it  fri>m  the  back  of 
the  heart.  All  the  veins  joining  it,  except  the  small  oblique  vein,  are  pro- 
vided with  more  or  less  complete  valves  at  their  terminations. 

The  coranary  sinus,  together  with  the  small  oblique  vein  ]ibove  referred  to,  con- 
sidered with  reference  to  their  earty  fcetal  condition  and  certain  maifDrmationa  to 
which  they  are  subject  along  with  other  neighbauring  reins,  may  be  looked  upon 
rather  ai  tlie  per^iiteat  terminal  parts  of  a  lypically  distinct  lert  superior  vena  cava, 
Uian  as  simpler  the  main  stem  of  the  cardiac  veins.  The  explanation  of  this  will 
be  found  in  what  follows  on  the  development  of  these  veins. 


DBVELOPUBNT    OF   THE    GREAT    TEINH. 

Tn  the  young  foetu)  before  the  development  of  the  allantoic,  a  right  and  a  left 
ompbalo- mesenteric  vein  bring  back  the  blood  from  the  walls  of  Ihe  umbilical  veslde, 
and  unite  to  form  a  short  Irunk,  which  is  continusd  into  the  auricular  extremity 
of  the  rudiinenlatj  heart. 

In  the  lirdt  commencement  of  the  placeutal  circnlalion,  or  in  the  third  week  of  fcel,^ 
life  (Coste),  two  umbilical  veins  have  been  seen  coming  from  the  placenta,  and  unit- 
ing to  form  a  short  trunk,  which  opens  into  the  common  omphalo-mesenleric  vein. 
Very  soon  the  right  omphalomesenteric  vein  and  right  umbiUcil  vein  disappear. 
In  onncclion  with  the  common  trunk  of  the  umbilical  and  omphalomesenteric  veins 
two  sets  of  vessels  make  their  appearance  in  the  yonng  liver.  Those  furthest  from 
the  heart,  named  veiia  hepatica  adiiehenlai,  become  the  right  and  left  divisions  of 
the  portal  vein ;  the  other*  are  the  hepatic  veins,  v;nix  hejxUica  reveheotes.  The 
purlioo  of  vessel  intervening  between  those  two  sets  of  vetus  forms  the  dacCat 
vfiioBUB  (p.  329),  and  the  part  above  tile  hepatic  vein,  being  suhicqncntly  joined  by 
the  a«xn>ling  vena  cava,  forms  the  upper  extremity  of  that  vein.  Into  the  remtining 
or  left  omphalo-mesenteric  vein  open  the  mesenteric  and  splenic  vein*.  The  part 
above  the  latter  forms  tlie  trunk  of  the  portal  vein;  and  the  portion  of  vessel  be- 
tween the  union  of  this  with  the  umbilici  vein  and  the  origin  of  the  venie  hcjuticn 
advohentcB  is  so  altered  that  the  portal  trunk  opens  into  the  commencemeat  of  the 
right  vena  advehens. 

At  the  lime  of  the  commencement  of  the  placent.il  circulation,  two  short  trana- 
verse  venous  trunks,  the  duclt  of  OuciV,  open,  one  on  each  side,  into  the  anriele  of 
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the  heui.    E*ch  i>  Tormed  b;  the  anion  of  »  nperior  and  in  laferior  Ttia,  i 
tbe  primiUTe  Jngalar  uid  the  cudinaL 

The  primitive  Jugular  t«ii  receivei  the  blood  from  the  cncial  caTi^  b;  i 
In  front  of  tha  cat,  which  ua  inbaeqaentlj  obllt«n(ed ;  in  the  gteatar  pMt  of  it* 
extent  It  becomra  the  exleroal  jugalu  Tein ;  and  neu  iU  lower  cod  it  reoeirea  anull 
tranehei,  whii^h  ^row  to  be  the  inlemal  jugular  and  nbdaTian  reina.  The  cardinal 
veiiu  are  the  priiaiUve  reaseU  which  retnrn  the  blood  from  the  Wolffian  bodu^  the 
Tertebral  eotamn,  and  the  parietea  of  the  tnink.  The  iDferior rena caTn  i* %  if  iil  of 
tal«r  deTelopment,  which  openi  into  the  trunk  of  tha  nmbilieal  and  amphaI(Hneaent«ne 
TaiDi.  above  the  Tenn  hepatloe  reveheatea.  The  iliac  veina,  wludi  nnite  to  form  the 
ialerior  rena  otTa,  communicate  with  the  cardinal  reina.  The  inferior  eztremitiet  of 
the  cardinal  reini  are  peniaUnt  aa  the  internal  iliae  veina.    Abore  tli«  iliac  reina  1^ 


Pig.  32r. 


Vit-  S!9.  —  OuaaAKs  iu.imun>B 
THE  DiTaLoman  o>  tsi  Uuix 
Vaua  (after  Kiilliker). 

A,  plan  of  the  principal  Taina  of  tha 
fffitcH  of  about  four  weeka,  or  eoon  aAa 
the  first  formatioD  of  tlxe  ¥caae1aof  the 
lirer  md  the  rena  cava  infeiiar. 

B,  TeiDi  of  the  lirar  at  a  aomowhat 
earlier  period. 

C,  principal  reina  of  the  fotna  at  the 
time  of  the  firtt  eitaUiahuent  of  the 
pUoental  eireaUlioa. 

D,  reiiu  of  the  lirer '  at  tha  aame 
period. 

dc,  the  right  aed  left  dacta  of  Cnriar; 
CO,  the  right  and  lelt  cardinal  rana; 
J.J,  tl>e  jugalar  reini  1  (,  the  aubBlaTian 
reina;  oi,  the  ufgoe  rein;  ■,  the  nia- 
billcat  or  left  ambilical  rein  ;  «'  in  By 
the  tereporarj  right  nmbilicat  rein;  i^ 
the  omphalo-meBenterio  vein  ;  o',  the 
right  omphalo'DieeeDteriu  rein  ;  m.  the 
nieBenterin  reioa;  p,  the  portal  rein; 
y,  p',  the  rente  adreheatee  ;  I,  the  dne- 
tui  reaosoB ;  f,  f,  the  hepatic  reiu ; 
ct,  rena  cava  iDferior ;  H,  the  diriiioa 
of  the  veua  cava  inferior  into  enmoiiMi 
iliac  reins  ;  cr,  the  eilernal  itiae  or 
crunl  Teini ;  k,  the  hypogaatiic  or  in- 
ternal iliu!  reins,  in  the  line  a!  eoDtiana- 
tion  of  the  primitiie  cardinal  reins. 

In  C  li,  in  dotted  lines,  the  tnna- 
Terse  branch  of  commualeatioa  between 
the  jngolar  reins  which  forms  the  lelt 
innomiuale  rein  ;  ri,  the  right  inoomi- 
nate  rein  ;  eo',  the  remains  of  the  left 
cardinal  rein  bf  which  tbe  nperior 
inlerocfltal  reins  fall  into  the  left  ia- 
DoniiDate  rein  ;  abore  p,  the  obliqnelj 
crossing  roin  bj  which  the  heuuaijgM 
juioi  the  aifgoa  rein. 

cardinal  veina  are  obliterated  in  a  considerable  part  of  their  coarse ;  their  upper  po^ 
tions  then  become  oontinnoua  with  two  new  ressels,  the  potCcrior  vtrUbnd  teJKi  of 
Kftthke,  wliiuh  receive  the  lumbar  and  intercoalal  twigs. 

As  devolopuieot  proceeds,  the  direction  of  the  JutU  of  Cuvier  is  altered  bj  the 

descent  of  the  heart  from  the  cervi«al  into  the  thoracic  region,  and  becomes  con- 

tinnoud  with  that  of  the  primitive  jugular  veins.    A  communicating  bninch  makes  its 

appearance,  directed  transversely  from  the  junction  of  the  left  subclavian  and  jngoEar 

-),  downwards,  and  aeruas  the  middht  line  to  the  right  jugular;  and  farther  down 
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US 


)q  tbe  dnnsl  region  between  the  poiterior  Tertebral  veiiu  k  MmmntilaiUnK  biSDch 
panes  obliquelj  acrtHW  tbe  middle  line  fi-om  right  to  IcfL  The  communicating  branch 
betveen  the  pri  mi  tire  jugular  Teios  forms  the  left  iaaomioate  TOio.  The  portion  of 
Tesael  betveen  the  termination  of  the  right  aubelavian  vein  and  the  termination  of  the 
commanicating  branch  becomes  the  right  innominate  rein.  The  portion  of  the  prtoili- 
tiTe jugular  rein  beloo  the  communicating  vein,  together  with  the  right  duct  of  CuTier, 
forms  tbe  rena  cava  gupcrior,  while  the  urdinal  vein  openiag  inU>  it  ia  the  extremity 
of  the  great  vena  aijgoa.  On  the  left  aide,  the  portion  of  the  primitire  jognlar  vein 
placed  below  the  communicating  branch,  and  the  cardioBl  and  posterior  rertebral 
Teioi,  togetlier  with  tbe  crou  bntnch  between  the  two  poaterior  vertebral  veins  are 


Kg.  S30. 


Fig.  S30,  A  and  B. — DiiamxiritTc  OrrLiitM  ot  »hi  Vbstioi  of  mK  LxrrSapiaioa 
CtVA  AUD  or  A  GiBM  Ot  i«  Fkhsistimce  (skelched  after  Marshall),      j 

A,  Brachio-cephalio  veins  with  the  SDperior  intercostal,  ujgos,  and  princij^  cardiae 
veins. 

B,  the  same  in  a  case  of  penristeneo  of  the  left  superior  cava,  showing  its  com mani cation 
with  the^tnus  of  the  coninKr;  vein.  The  views  ue  snppoaod  to  be  from  before,  the  parts 
of  the  heart  being  removed. 

1,  r,  the  internal  juguUrvdns;  2,  2',  subelavian  vmos  ;  3,  right  inoominale  ;  S',  right 
or  regnlu-  superior  cava;  i,  in  A,  the  left  innominate ;  in  B,  the  tiansverse  or  commnni- 
cating  vein  between  the  right  and  leK  superior  vena  lavn  ;  6,  in  A,  the  opeoiag  of  the 
superior  inlerooetal  vein  into  the  innomuiate ;  6',  vestige  of  the  left  saperior  cava  ur  duct 
of  CovLer ;  E,  6',  jn  B,  the  left  vena  cava  superior  sbaormallj  persistent,  along  with  a 
coDlraded  condition  of  i,  tbe  eommunicsting  vein  ;  6,  tbe  sinuiof  the  eoronarj  vein  ;  6', 
branchee  of  the  coronarj  veins  ;  7,  the  sniwrior  inlereosul  trunk  of  tbe  left  side,  or  left 
cardinal  vein  ;  8,  the  principal  aijgoe  or  right  cardinal  vein ;  7',  8',  some  of  the  upper 
inlereoslal  veins  ;   tt,  the  opening  of  the  inferior  vena  cava,  with  the  Bostachian  valve. 

converted  into  the  left  superior  intercostal  and  left  superior  and  inferior  a^goi  veina. 

The  variability  in  the  adnlt  arrangement  of  these  vessels  depends  on  the  various 
extent  to  which  the  originally  continuous  vessels  are  develops  or  atrophied  at  ono 
point  or  another.  Tbe  left  dnct  of  Cuvier  is  oblitemled,  eicept  at  its  loner  end, 
which  alwajis  renuuos  pervious  as  the  coronjU7  sinus.  Even  In  the  adult,  traces  of 
tbe  eiistence  of  this  vessel  can  always  be  recognised  in  tbe  form  of  a  fibrous  band, 
or  sometimes  even  a  narrow  vein,  which  descends  obliijnely  on  the  left  auricle ;  and 
in  front  of  the  root  of  the  left  luog  there  remuns  a  small  fold  of  tha  serous  msmbnu* 
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of  tfae  pericardiom,  Uie  rttlijiol  fold  of  tbe  pericwdiaB,  to  mmcd  by  HanliBl],  to 
vhoin  U  dne  tbe  fiiM  ftill  eloddatUiB  nT  tke  uton  ud  ttUOoBm  of  (ha  kit  primitin 

The  left  duet  of  Cnvier  hu  btta  obMrred  poKricnt  ■■  >  (mill  tcmcI  in  Hm  (dnlL 
More  freqnentlj  %  right  ud  left  innomiMte  win  open  aepanUcly  into  tke  right 
•oricle,  an  Knangement  ■hich  i*  al<«  met  with  In  bifdi  and  in  certain  maaiMlia, 
and  vbicb  ranlu  from  Ibc  reneli  of  the  left  lidt  bdng  dereloped  aiinUartj  to  those 
of  tbe  right,  while  the  crwa  bianch  temaini  uoall  or  abaenb  (Qoainoo  tlu  Aiteie^ 
plate  58,  figa  9  aw)  10.) 


Fig.  331,  Fig.  S31. — TiiT  0*  thi  Paial  Huh 

^IB  QaaiT  Viuita,   rBO>  tbi   liit 

•IDB,    M   MOV    TBB  VMnOB    OV    TU 

LiTT  SmaioR  CtvA  Vtm  la  al««. 
(Thii  fignie  ii  plannrd  after  one  of 
Uanball'i,  and  ^ii^tljr  altered  aaoord- 
iog  to  ui  original  duMetion. ) 

a,  tfgbt  anriele ;  b,  left  Muide  and 
pnlnoiiu7  tcidi  i  c.  tbe  ao&u  arlarieeM 
of  tbs  riibt  Tentride  ;  i,  tbe  left  ren- 
tricle;  e,  deeoeodJBg  aorta  ;  •*-,  veMigial 
fuld  of  tbe  pcricardiani ;  /,  anb  of  tbe 
aorta,  vitfa  a  part  of  tbe  parieanliOB 
lemainiog  ftaperiorij  ;  g^  miun  pnlmoBarj 
artery  uul  dnetoa  aiterioaiu  ;  jf,  lefV  pnl- 
monaTj  artrrr  ;  1,  1',  righi  and  left  ia- 
ternal  jngnUr  Teini;  2,  S*,  inbdaTiaa 
Tein* ;  3,  right  innominate  and  anperior 
Tena  caia ;  4,  left  innominate  or  aam- 
ninnicating  irin ;  S,  5',  retnnini  of  tbe 
left  Boperior  caia  and  dort  of  Cnrier.paitTng  at  +  in  the  veitigial  fold  of  the  perieaidinm, 
jojEting  the  corunarj  ^tuuK  IrcloVp  an*!  r«ceiTiitg  aboTe  the  eoperior  intercoatal  vein,  7 ; 
7',  7',  the  eppFF  uiU  lower  inlercoaUl  Tein,  joining  ioto  one. 


A  oae  \i  tcconlccl  by  Gruber,  in  which  the  led  rem  aijgos  opened  into  the 
coronar}'  einuf,  an<l  was  met  by  a  Email  rein  d&«cen(Iing  from  (be  uuioo  of  the  rab- 
elavian  and  jugular.  (Heichert  aud  Dubois  Itejmondi  Archlr,  1S64,  p.  729.)  In 
thin  rase,  tl^e  jugular  veins  had  licen  developed  in  the  (uiul  manner,  while  ihe  left 
Tena  azrgoa  cunlinueil  to  pour  its  l>lood  into  Ihe  duct  of  Cuvier. 

ICuni'ull  KiilliliLT,  KnlwiiklunpfgeEchichte.  p.  114,  et  seq. ;  J.  Manball,  on  (be 
Development  uf  the  great  Anterior  Veins  in  Man  and  Mammalia,  in  Phil.  Trans., 
part  i.,  1!^S0 ;  ami  Wenzcl  GrabcT,  Cber  die  Sinai  Commuai*  and  die  Valvnln  der 
VeDK  CardlBfa:.  &<;..  in  Mfm.  de  I'Acad.  imper.  dee  SdeiL  de  St.  retenboDrg,  1S<S4; 
and  in  Viiehow's  Arohiv.,  Jan.  1865.) 


THE   ABSORBENTS. 

Tho  abaorbeDt  vessels  are  divisible  physiologically  iato  two  seta ; — the 
laettah,  wlueh  convey  the  cbylo  from  Uio  alimentary  canal  to  the  thoracic 
duct  ;  apd  tbe  lymphatics,  which  take  up  the  lymph  &om  all  tbe  other  part* 
of  the  body,  and  return  it  iuto  the  venous  system.  Anatomically  con- 
sidered, however,  the  hicUnls  are  not  different  from  the  lymphatica,  and 
may  be  regarded  as  the  Hbeorbcnts  of  the  macous  membrane  of  the  inteatine. 
The  larger  lacteals  and  lymphatics  are  provided  with  valvea,  which  give  them, 
wbBti  distended,  a  somewhat  moniliform  ttppeanuce ;  and  both  are  conBeeted 
T  conrse  with  lacltal  or  lymphatic  glaoda. 
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The  geti«T&l  anaturoy  of  Ibe  nbmrbeuts  having  beeu  elsewhere  deUilod, 
only   their  course  and    position  remnin  to 

ba    liero    >le3cribed.        Thoy    are    gatLisrud  Fig.  SS3. 

into  n  ri^Iit  and  a  lett  tniiik,  whicli  upon 
into  the  anylm  of  noion  of  the  subclavian 
anil  intam^kl  jugular  veins.  Ths  large 
vdsael  of  the  left  biJo  tntveraing  the  thomx 
ia  namad /'le  lliorneic  dtirt:  it  receives  not 
only  the  lympbatica  of  its  ovd  aide  of 
the  bead  and  arm,  but  likewise  the  lym- 
phntica  of  both  lotrer  limbB,  and  the  whole 
of  the  Isctenls.  The  vessel  of  the  right 
ude  is  DHnied  the  rigkl  lymphatit  diitt,  and 
reeeivea  lymphatiiu  only. 


Pig.  833.— BK«Ton  of  THi  Thomoid  Dror  wrrn 
Tim  PniNOirlL  Sestimio  Viina. 

The  foil  dmsripliaD  ol  this  Sgore  will  b«  fonnd 
at  pnge  454. 

10,  ]0,  iaclimlfl  tbfl  thorAn'o  doct,  Uio  lower 
tiDmbQr  ia  cIom  to  tb«  receptaciilam  ohjii,  tbc  upp«r 
ifl  OD  tbc  fuurtb  (lorsd  Tcrlebm,  abuf^s  »biob  Che 
durt  iuclinea  to  tbe  left;  8.  on  Ibe  ieii  snLolaviAn 
Tfin,  raarks  (be  l«riuiii&tion  of  tbe  dact  in  Ibn 
*  aii^e  of  uaioQ  of  the  snlicUTLiLa  and  Lslvrujil  jugu- 
lar veiaa  i  C,  on  Iha  right  BubcUTlaa  vein,  indicAtPt 
the  uuilar  t«iiuiiinliaa  of  the  right  1jm|>hati<i 
trunk. 


THORACIC  DUCT. 

The  thoracic  duct  is  the  oommon  trunk 
'  ■which  rBCBivoB  the  absorbents  from  both 
'  the  lower  timtiH,  from  the  abdoujinal  viBcera 

(except  part  of  tbu    upper   Kurface   of  the 

liver),  and  from  the  walls  of  Ihe  abdomen, 

from  the  left  side  of  the  thomx,  left  lung, 
I  left  side  of  the  heart,  and  left  upper  limb, 
I  and  from  the  left  side  of  the  head  and 
I  neck.  It  is  from  fifteen  to  eighteen  inthes 
,  long  in  the  adult,  and  extends  usually  from 
I         the   second    lumbar  vertebra  to  the  root  of 

the  neck.      Its  conimeacement,  however,  is 

often  na  low  aa  the  third  lumbsr  vertebra  ; 

and    in   some    cases   as    high    aa   the   fint 

lumbar,  or  even  upon  the  lout  dorsal  ver- 
,         tebra.      Here  there  is  u.<:\ially  a  dihktation 

of  the    duct,    of    variable    siKe,    which    ia 

called  rtcr^ptucutiitn  ehyli  (Pecquet),  and  ia  14*' 

the  common  point  of  junction  of  the  lym- 

tphatics  from  the  lower  limb  with  the  trunks 
of  the  lacteal  vessels. 
The  lower  part   of  the   thoracic  duct  is 
generally  wider  than  the  rest,   being  about 
throe  lines  in  diameter ;  it  liea  at  Hrst  to  the  right  side  of  or  behind  the 
I  i 
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■on* ;  b  t^K  Meradi  on  tbe  i^t  nda  of  Hut  timmiI,  in  cootut  with  the 
ngb  CT1B  of  tike  diaphragm,  to  the  thcnx,  whm  it  u  pbcrd  at  fint  npoa 
tlie  froDt  of  the  doral  Tettebne,  b>,t»w  tba  wKti  and  the  aiygoa  Tein. 
The  duct  aacoids,  grvlBallr  indiaing  to  the  left,  and  at  the  aame  time  dimi- 
■■■^"f  ili^dr  in  fixe,  nnul  it  reaehw  the  third  denal  Tertebra,  where, 
[-——IT  behimd  the  mh  of  the  anrte,  it  eomei  into  contact  with  the  ceao- 
phagDB,  ^i^  between  th«  left  ade  of  thiA  tahe  and  the  plenriL.  Con- 
^innnig  ite  coane  into  the  neck  to  the  letd  of  the  apper  border  of  the 
leventh  eerrical  renifbra,  it  chaogn  ita  dinctieai  and  tonia  forwaidi,  at  the 
aame  time  arching  downwanls  and  ontwaida  ao  aa  to  deacribe  a  cnrve  otw 
the  apex  of  the  pleora,  and  iheo  tcrminatea  on  the  ooter  nde  of  the  internal 
jugular  Tein,  in  the  angle  formed  E)^  the  imion  of  that  rein  with  the  anb- 
claiian.  The  diminution  in  the  liie  of  the  duct  aa  it  aaoenda  ia  inch  that 
at  the  fifth  donal  vertebra  it  is  often  only  two  lines  in  diameter,  but  abore 
thii  point  it  agaiu  enlargea.  The  dact  i«  genezmOj  waring  and  tortnooa  in 
ita  eoone,  and  ia  conatiicted  at  interrala  ao  aa  to  pve  it  a  Taiicow  i^ 
peaianco. 

The  thoiacic  duet  ii  not  alnja  •  tingle  tniak  thnm^oat  Ita  whole  extent ;  It 
fmiDenUj  diTidea  oppoeite  Uie  lercDth  cr  eighth  dorol  Tcrtebra  into  two  trooki, 
which  looii  join  aeain :  •omedme*  it  wpuatee  Tor  a  ihoit  distance  into  three  diriuon*, 
which  afterwanls  aniie,  ind  cncioae  betrecn  them  ipaeca  or  iilela.  Craikihank  in 
one  c*<e  fbnnd  the  dni-t  doable  ia  ita  eniiie  length ;  "  in  aDOther  triple,  or  nearij  an.' 
In  the  neck,  tlie  th<inKii:  duct  often  diiidea  into  two  or  three  bnachea,  which  in  lonie 
inatancei  tenuiaale  uparatelT  in  the  gnat  Tcina.  bnt  in  other  caaea  naite  fint  into  a 
common  tnink.  in  ■  cue  ot  right  aortic  arch  the  thoracie  dact  haa  been  obaerred  to 
end  in  the  reina  of  the  right  aide  (A.  Thatoaon). 

The  thoracic  dnct  has  namerons  donble  valrea  at  intervals  throaghont 
ita  whole  course,  which  are  phiced  oppoeite  to  the  nodnlated  parts  of  the 
Teuel,  They  are  more  numerons  in  the  upper  part  of  the  duct.  At  the 
termination  of  the  duel  in  the  reins  there  is  a  ralre  of  two  segmentB,  ao 
placed  as  to  allow  the  contents  of  the  duct  freely  to  pass  into  the  veinii, 
but  which  would  effectuall/  prevent  the  reflux  of  either  chyle  or  blood  into 
the  duct. 

THE  RIGHT  LYMPHATIC  DUCT. 

The  right  lymphatic  duct  is  a  short  vexsel,  about  a  line  or  a  little  mote 
in  diameter,  and  about  a  quarter  or  half  an  inch  in  length,  which  receives 
the  lymph  from  tho  absorbents  of  the  right  upper  limb,  the  right  side  of 
the  head  and  Deck,  the  right  aide  of  the  chest,  the  right  lung,  and  the  right 
half  of  tho  heart,  and  from  part  of  the  upper  auiface  of  the  liver.  It 
enteni  obliquely  into  the  receding  angle  formed  by  the  union  of  the  right 
Rubclavian  and  internal  jugular  veins,  where  its  orifice  is  guarded  by  a  double 
valve. 

LYMPHATICS  OF  THE  LOWER  LIMB 

AND  SUKTACS  OP  THE  LOWER  HALF  OF  TBB  TRITNK, 

The  lymphatics  of  the  lower  limb  are  arraugod  in  a  superficial  and  a  deep 
series.  Those  of  the  superficial  series,  together  with  the  superficial  lym- 
phatics of  the  lower  half  of  the  trunk,  converge  to  the  superficial  inguinal 
glsnds  ;  with  the  exception  of  a  few  which  dip  into  the  popliteal  apacCk 
Those  of  the  deep  series  converge  to  the  deep  ingtiinal  glands. 
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The  mptrficiat  lymphatia  of  the  Unctr  limb  (rise  in  two  seta,  one  ftoin 
the  inner  pa[rt  of  the  doistiiii  &nd  sole  of  the  foot,  the  other  from  the  outer. 
The  infMT  vessels  follow  &  umil&r  (Mutse  to  that  of  the  iuteraal  saphenona  vein : 
passing  partlj  in  front  and  parti;  behind  the  inner  ankle,  the;  ascend 
along  the  inner  mde  of  the  knee  and  front  of  the  thigh,  and  terminate  in 
the  superScia]  ingoinal  ghuids.  The  outer  Teasels,  ascending  from  the  outer 
side  of  the  foot,  pass  in  great  part  obliquely  across  the  popliteal  spaoe  to 
join  the  inner  set  above  the  knee  ;  in  part  the;  reach  the  inaer  aet  by 
croasing  in  front  of  the  tibia  ;  and  a  small  number  of  them  accompanying 
the  external  sapKenoos  vein,  dip  down  between  the  heads  of  the  gastrocne- 
mina  miuole,  and  end  in  the  popliteal  glands.  From  the  middle  liue  of 
the  back  of  the  thigh  lymphiitics  pass  round  on  both  nidsB  to  reach  the 
ingoinal  glands.      (Mascf^ni,  Yasonim  Lymph.  Historia,  1787.) 

The  drtp-Kated  lymphalU*  of  the  lower  Ivmb  are  associated  in  their  whole 
course  with  the  deep  blood-veasels.  In  the  leg  they  consist  of  three  diri- 
siona,  namely,  anterior  tibial,  posterior  tibial,  and  peroneal  Neither  these 
nor  the  suporScial  absorbents  pass  through  any  lymphatic  gland  in  the  1^, 
unless  it  be  those  lymphatics  which  accompany  the  anterior  tibial  artery,  near 
which  a  small  gland  is  sometimes  found  on  the  front  of  the  intar-osseous  ligv 
ment,  above  the  middle  of  the  leg.  The  several  sets  of  deep  lymphatics  in  the 
1^  enter  the  lymphatic  glands  situated  in  the  popliteal  space.  The  efierant 
vessels  from  those  glands  are  joined  by  others  in  contact  with  the  branches 
of  the  femoral  artery,  and  enter  the  deep  inguinal  glands.  Other  deep 
lymphatics,  derived  from  the  muscles  of  the  gluteal  region,  and  many  pro- 
ceeding from  the  adductor  muscles  of  the  thigh,  enter  the  cavity  of  the 
pelvis  in  company  with  the  gluteal,  sciatic,  and  obturator  arteries,  and  pan 
through  a  series  of  glands  situated  in  the  neighbourhood  of  the  internal  and 
common  ilinc  arteries. 

The  sniierfieial  lymiihalies  of  the  totcer  half  of  the  frirnfc  converge  to 
the  BuperGcial  inguinal  glands,  the  direction  of  some  of  them  being  indicated 
by  the  superficial  circumflex  ilinc  and  epigastric,  and  the  external  pudtc 
arteries.  Externally  they  converge  to  the  groiu  from  the  gluteal  region  and 
from  the  lower  part  of  the  back,  tliose  from  tlie  back  crossing  others  which 
paas  upivariis  to  t!ie  axillary  glands.  Anteriorly  they  deseend  from  ths 
gre;iter  part  of  the  surface  of  the  abdomen,  crossing  and  mingling  above 
the  umbilicus  with  vessels  whicli  ascend  towards  the  axillary  glands. 

Tlie  siipcrjiciat  lynipknfks  of  thi:  penis  usually  form  three  vessels,  tuo 
being  placed  at  the  sides,  and  the  oth^r  on  the  dorsum  of  the  orgao. 
Commencing  iu  the  prepuce  and  beneath  the  mucous  lining  of  the  urethra, 
they  pass  backwards,  unite  on  the  dorsum  penis,  and,  again  subdividing, 
send  brandies  on  each  side  to  the  oblique  inguinal  glands.  The  iteep-fta-id 
lymphabicB  of  the  penis  pass  under  the  pubic  arch,  and  end  in  the  glanJ* 
on  the  internal  iliac  artery. 

Tlie  lymphatics  of  Ike  scfodim  pass  to  the  Huperflcial  inguinal  glands  alnng 
the  course  of  the  external  pudio  arteries. 

The  lymphatics  of  the  external  generative  orgaiis  iu  the  female  present  > 
disposition  similar  to  that  existing  in  the  male. 

ABSORBENTS  OF  THE  ABDOMEN  AND  PELVIS. 

The  cxternul  Uiac  lymphatic  i/laiids,  from  six  to  ten  or  more  in  number, 
clustering  round  the  externa!  iliac  artery,  receive  tlie  eflferent  vessels  froB 
both  deep  and  superficial  inguinal  glands. 
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The  hUernal  ilia4  lymphalie  glandi,  a  naiiierous  BerieB  placed  on  the 
internal  iliac  arteiy,  and  the  sacral  glands,  placed  ia  ths  hollow  of  the 
Bscnim,  Teceive  the  lymphatics  from  the  pelvic  viscera  and  parietes. 

The  lumbar  lymphatic  glatuU  are  very  large  tind  numeroue ;  ibej  are 
placed  iu  front  of  the  lumbar  vertebm,  around  the  aorta  and  veoa  cava. 
To  thcBa  proceed  the  efferent  resKk  of  the  glandi  already  mentianed,  oi 
well  as  thoie  which  acoompanj  several  of  the  branqhes  of  the  abdominal 
aorta. 

The  efferent  absorbent  Tessela  which  proceed  from  the  lumbar  glaiida  pro- 
greaaivelf  increase  in  size,  while  their  number  diminiahes,  ajid  at  length 
the;  nnite  into  a  few  trunks,  which,  with  those  of  the  lacteala,  form  the 
origin  of  the  thoracic  duct. 

The  dtep  lymphatics  of  tht  ahdomiwU  wall  in  part  pass  along  the 
circumflex  iliac  and  epigastric  arteries  to  the  external  iliac  glands  ;  the 
greater  number  are  directed  backwards  with  the  ilio-lumbar  and  lumbar 
arteries,  and,  being  joined  by  the  lymphatics  from  the  muscles  of  the  back, 
pas3  behind  the  psoas  mosols  to  the  vertebral  column,  where  they  enter  the 
lumbar  glands. 

The  ladeali  (vasa  laotea,  chylifeia)  commence  in  the  coats  of  the  intes- 
tines, by  a  vei7  close  pleins,  and  extend  to  the  thoracic  duct,  in  which 
they  all  terminate  :  they  are  derived  is  far  larger  uumbere  from  the  small 
than  from  the  large  intestine,  so  that  thej  abound  in  the  mesentery,  and 
particularly  iu  that  of  the  jejunum  and  ileum.  Two  series  of  absorbent 
vessels  are  found  along  the  tube  of  the  intestine,  having  different  positions 
and  directions  ;  those  nearest  to  the  outer  surface  of  the  intestine  run 
longitudinally  in  the  oourae  of  the  canal,  lying  beneath  the  peritoneal  coat ; 
whilst  others,  placed  more  deeply  between  the  muscular  and  mncons  coats, 
run  transversely  round  the  intestine,  and  are  directed  thence  with  the 
arteries  and  veins  along  the  mesentery,  eucloaed  between  the  two  layers  of 
the  peritoneum.  (Cruikshank,  Anatomy  of  the  Abeorbent  Vessels,  p.  162.) 
Sometimes  the  more  superficial  absorbents  of  the  intestine  are  named 
lymphatics,  to  dietioguish  them  from  the  deep  set  which  are  those  which 
absorb  the  chyle  from  the  cavity  of  the  intestine.  According  to  Teichmana 
(Das  Saugader- system,  1861,  p.  76),  the  two  plexuses  have  no  capillary 
anastomoses,  but  communicate  only  through  valved  vessels  :  this  they  do 
freely.  The  lacteals,  having  entetsd  the  mesentery,  take  the  course  of  the 
blood-vessels,  and  pass  through  numerous  lymphatic  glands  (mesenteric 
glands). 

The  mesenteric  glatidi  vaiy  in  number  flrom  a  hundred  and  thirty  to  a 
hundred  and  fifty  ;  and  in  the  healthy  state  are  seldom  larger  than  an 
almond.  They  are  most  numerous  in  that  part  of  the  mesentery  which 
corresponds  nith  the  jejunum  ;  and  they  seldom  occur  nearer  to  the 
attached  border  of  the  intestine  than  two  inches.  In  mesenteric  disease 
they  are  subject  to  enlargement,  and  become  the  seat  of  unhealthy  deposits. 
Small  glands  in  limited  numbers  are  also  disseminated  irregularly  between 
the  folds  of  the  peritoneum  connected  with  the  large  intestines. 

Having  passed  through  these  glands,  the  lacteals  gradually  unite  as  they 
approach  the  attached  border  of  the  mesentery,  and  so  become  diminished 
in  number  but  increased  in  size,  until  at  length,  near  the  root  of  the  supe- 
rior mesenteric  artery,  only  two  or  three  trunks  remain,  which  end  in  the 
thoracic  duct.  Sometimes,  however,  sic  or  seven  of  these  vessels  open 
separately  into  the  commeucement  of  the  duct.  Those  from  the  descending 
colon  and  its  sigmoid  flexure  usually  join  same  of  the  lumbar  lymphatics,  or 
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a,  the  aMnminul  anrtii.  the  upper  part  of  it  hnting  been  remDml  to  ihov  Ihc  dopo) 
Inmbflr  |tl«xiiws  of  lymiibatira  ;  a\  the  Tena  earn  inferior  :  6,  tbc  right,  c,  the  1«ft  «ru«  d 
the  dlRi'hmgDt ;  </,  ihe  ri^lit  kiJiiQjr;  f,  the  nuiiraruLA]  body;  /.  the  ureUr  ;  g,  ibe  paov 
masclE  ;  A,  tbc  ilincns  ;  k,  tlie  lawet  |inrt  of  tbc  iDcruin  witbla  the  |>elTUi ;  1,  tb*  aDCr 
meDccuient  of  Ibe  thuradc  iIqcI  ;  2,  3,  3,  the  Jnrgeat  of  the  Ijmphatie  knd  lanMol  Imb 
which  join  tbe  tburucic  ilncb.  ike  hepntli^  aplenie,  gutric,  Jic. ;  4,  the  snpnreiul  Xjm 
phutin  ;  S,  the  renal,  jnining  eome  of  tbe  Inmbar  plciui ;  S,  the  (prnBUie  ;  7,  7,  tW 
luoibBT  Ijmpbitid  leEBtJF  and  glanJi ;  7',  T',  B6ine  of  tbe  lymphatics  of  tbe  loin*  ;  8,  & 
tbrno  ■urrounding  tbe  coroniDn  ilino  Teieeli,  Bod  proceeding  fr^m  tha  lymphiitiea  o(  tta 
pelW"  and  Inwer  liiuh  ;  B,  ».  the  ejlernal  iliao  ;  10,  10,  Ihe  inWmal  iliio  re«i*Inf  tkoa 
from  Ibe  BanruTD,  valla  of  Ibe  pettis,  and  U  II.  11,  itad  at  (',  thw  from  the  Ti«an 
(blaililer  »nd  rec-tum) ;  IS,  Ijmpliatica  of  tbe  dorniin  of  the  penia  pasaing  t«  UimbV 
tbe  gtoin  ;  13,  tba  deep  femonl  IftujibBtica  uid  glanda. 
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tnTD   npwarJa  twd   open   bjr  a  aapsrate  trunk  into  the  loirer  end  of  Uie 
thoracic  duct. 

The  absorbents  of  the  stomach,  like  those  of  the  inteatines,  are  placed,  some 
beneath  the  peritoneal  coat,  and  others  between  the  miucular  and  macous 
coats.  Following  the  direction  of  the  blood-vessels,  they  become  arranged 
into  three  sets.  Those  of  one  set  accompany  the  coronary  -vessels,  and 
receivint;,  as  they  run  firom  left  to  right,  braaches  from  both  surfaces  of  the 
organ,  turn  backwards  near  the  pjflorua,  to  join  some  of  the  larger  trunks. 
Another  series,  ftom  the  left  end  of  the  stomach,  follow  the  vasa  brevia, 
and  unite  with  the  lymphatics  of  the  spleen  :  whilst  those  of  the  third  set, 
guided  by  the  right  gastro-epiploic  vessels,  incline  from  left  to  right  along 
the  great  curvature  of  the  stomach,  trom  which  they  pass  backwards,  and 
at  the  root  of  the  mesentet;  terminate  in  one  of  the  principal  efferent  tacltai 
vessels. 

The  absorbaUs  of  the  reetum,  likewise  in  two  strata,  are  frequently  of 
considerable  size  :  immediately  after  leaving  the  intestine,  some  of  them 
pass  through  small  glands  which  lie  contiguous  to  it ;  finally,  they  enter 
the  lymphatic  glands  situated  is  the  hollow  of  the  Bacmm,  or  those  higher 
np  in  the  loins.  At  the  anus  their  capillary  network  is  continuous  with 
that  of  the  cutaneous  absorbenta. 

The  lytnphatiet  of  the  spleen  are  placed,  some  immediately  under  its 
peritoneal  covering,  others  in  the  substance  of  the  01^^.  Both  sets 
converge  to  the  inner  side  of  the  spleen,  come  in  contact  with  the  blood- 
vessels, and,  accompanying  these,  pass  through  a  series  of  small  glaniU, 
and  terminate  in  the  larger  lymphatics  of  the  digestive  oi^aua 

Lymphatics  emerge  from,  the  paiterea*  at  different  points,  and  join  those 
derived  from  the  spleen. 

The  lymphalict  of  the  litifr  are  divisible  into  three  principal  sets,  according 
as  they  are  placed  upon  its  upper  or  its  under  surface,  or  are  spread  through 
its  substance  with  the  blood- vesseLs. 

The  lymphatic  veiseU  on  the  vpper  rarfact  of  the  liver  incline  towarda 
particular  points,  and  so  become  distinguishable  into  groups,  of  which  four 
Rre  usually  enumerated.  1.  From  the  middle  of  this  surface  five  or  sii 
branches  run  towards  the  falciform  ligament,  and  being  directed  forwards 
on  this  membrane,  they  unite  to  form  a  large  trunk,  which  passes  upwards 
between  two  slips  of  the  attachment  of  the  diaphragm,  behind  the  ensiform 
cartilage.  Having  reached  the  interpleural  space  behind  the  sternum,  they 
asoend  through  a  chain  of  lymphatie  glands  found  upon  the  internal  mam- 
mary blood-vessels.  2.  The  second  group  consists  of  vessels  which  incline 
outwards  towards  the  right  lateral  ligament,  opposite  to  which  they  unite  into 
one  or  two  larger  lymphatics  ;  these  pierce  the  diaphragm,  and  nm  forwards 
upon  its  upper  surface  to  join  the  preceding  set  of  vessels  behind  the  sternum. 
In  some  cases,  however,  instead  of  passing  into  the  thorai,  they  turn  inwards 
on  reaching  the  back  part  of  the  liver,  and,  running  upon  the  cms  of  the 
diaphragm,  open  into  the  thoracic  duct  close  to  its  commencement.  3. 
Another  set  of  lymphatics  is  found  upon  the  left  lobe  of  the  liver  ;  the 
vessels  of  which  it  is  composed,  after  reaching  the  loft  lateral  ligament  pierce 
the  diaphragm,  and,  turning  forwards,  end  in  the  anterior  glands  of  the 
mediastinum,  i.  Finally,  along  the  fore  part  of  the  liver  some  vessels  will  be 
observed  to  turn  downwards  and  join  those  placed  upon  the  under  surfaoe. 

The  under  surface  of  the  liver  is  covered  by  an  open  network  of  lymphatic 
vessels.  On  the  right  lobe  they  are  directed  over  and  under  the  gall- 
bladder to  the  tranaverse  fissure,  where  some  join  the  deep  lymphatics ; 
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li  the  thorAcia  daott  duv- 
ing  ft  diTiiian  in  lU  nppa 
port ;  hrthtr  down  it  H- 
piralioi!  iaia  tiri>  Tuwb 
caclMiDg  B  apua  betven 
tlieiD,  uid  Bt  iU  lover  ex- 
tremis, 1',  tbe  rt«ep 
cliyli ;  2,  Ibe  luinaptil 
lioBl  IjmpbKlic 
t)w  luger  glandi  ocu  Ibtif 
laimination) ;  t,  >',  tht 
principKl  uiilUry  Ij-niptwlie 
reasola  uid  glaodfif  ;oiac4  b^ 
thme  from  tb«  eboiiTdv  ka<J 
I'lwer  part  et  tbe  D«k;  4,4', 
the  right  and  left  inlcnuJ 
iDiimuinTT  uid  uil«tibt  ntdi- 
oatinal  Ljuipbatie  Twuli  (n- 
prHKDtnl  u  more  videl;  M- 
panted  tlian  □atnr^  I ;  fo  tb* 
rigbt  ude,  4'  and  1",  muk 
tbe  juncLioQ  viU)  tJteiaUTDal 
[Dftmmarj  of  the  ■npenor 
bepatic  and  anleriot  mpffrior 
phrenic  I; mpb>ti«s  i  5,  auiie 
deeper  luediutitiitl  and  p«n* 
cardiac  Ijiaphatim ;  t,  C, 
dHp  lofliiuitinal  1;mpfaiitki 
paesiug  into  (he  Hsbt  Ijit- 
pbMic  tiunk  and  tb«nCN 
daot;  7,  Ihe  broDohial  mJ 
puImoDury  ;  S,  ceovphBgMl ', 
If,  posterior  diaplin^pnatie 
Ijmpbitlci  1  10,  the  inUr' 
c«Ial  and  neighboojlDg  Ifia- 
pbnltca  or  the  pwUnor  U>e- 
raui':  wall  representol  eluetj 
oQ  the  left  tide  ;  at  IV,  >• 
■buwQ  a  SID  all  colUUnl 
trntLk  formal  b;  the  nnloi 
of  a  antulMr  of  the  ioMr- 
cwul  If luplintics i  11,  II. 
abort  tniuk]  leading  into  ttw 
lover  part  of  tlia  Iltoraeli 
dact,  wbich  reoeivs  ws*  if 
the  [iriiicipal  lymphatif  n>- 
stfla  Irum  Ibeaplern,  irtfrmarfri 
aad  pancresa,  and  the  liM«al 
Tesaelf  &om  tlie  intolins; 
IS,  12',  aereral  munvoKk 
vrhirb  colli^ct  the  pi4ad)al 
lymphslio  TWiela  of  tbe  right  nnd  left  Inrnlur  pleioB,  and  carry  tbeir  eonteuta  jnln  tit 
thorucio  duct  ;  13,  13',  ti^hl  and  left  rt'oal  Ijmplmtica ;  H,  II'.  risht  and  left  s|«ruillt 
lymjibiiLluB  ;  IS,  ocrtic  plexDt,  nhi«h  farther  dona  is  contiaoooe  with  theiaoral ;  ll),  llC, 
rigbl  nud  left  lambar  plexus,  which  rroeive  tbe  princi[nl  lyrophatica  of  thapdvlaMt 
lover  Jiniba, 
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vliilBt  othen,  pasaing  through  Bome  scattered  Ijmpluitic  gUndi,  are  guiiled 
by  the  hepatic  arterj  to  the  right  aide  of  the  aortii,  where  they  temiiiiAte  in 
the  thoracia  dunt.  Branches  also  proceed  to  the  coucave  border  of  the 
stomach,  between  the  folds  of  the  amall  omentum,  to  join  with  the  coroBar; 
lymphaticB  of  that  organ. 

The  deep  lymphatics  of  the  Uixr  accompany  the  branches  of  the  portal 
Tein  in  the  subatauce  of  the  organ,  and  pass  out  of  the  gland  by  the 
transTene  fiisnre.  After  communicating  with  the  superScial  lymphatics, 
and  alao  vith  those  of  the  stomach,  they  pass  backwards,  and  join,  at  the 
aide  of  the  coetiac  artery,  with  one  of  the  large  UutecU  truulu  previously  to 
it«  termination  in  the  thoracic  dact. 

The  lymphalica  of  the  kidruy  likewise  consist  of  a  deep  and  a  auperficial 
Mt.  Those  placed  upon  the  surface  of  the  organ  are  comparatively  small  j 
they  unite  at  the  hilua  of  the  kidney  with  other  lymphatics  from  the 
aubetance  of  the  gland,  aud  then  pass  inwards  to  the  lumbar  lymphatic 
glands.  The  lymphatica  of  the  luprarenal  capmiUs  unite  with  those  of  the 
kidney.  The  lymphatic  vesaels  of  the  urettr  are  numeroua  ;  they  com- 
municate with  those  of  the  kidney  and  bladder,  and  for  the  moat  part 
terminate  by  union  with  the  former. 

The  lymphatia  of  the  bladder,  taking  rise  &om  the  entire  surface  of  that 
organ,  enter  the  glanda  placed  near  the  internal  iliac  artery  ;  with  theae 
are  associated  the  lymphatica  of  the  prostate  gland  and  vesiculee  seminales. 

The  lymphatiea  of  the  utemi,  in  the  unimpregnated  atate  of  the  organ, 
are  amall,  but  during  the  period  of  gestation  they  are  greatly  enlarged. 
lasutng  from  the  entire  subatance  of  the  uterus,  the  greater  number  deeoend, 
together  with  those  of  the  vagina,  and  pass  backwards  to  ester  the  glands 
upon  the  internal  iliac  artery  ;  thus  following  the  course  of  the  principal 
uterine  blood-vessels.  Others,  proceeding  from  the  upper  end  of  the  uterus, 
run  outwards  in  the  folds  of  peritoneum  which  oonatitute  the  broad  liga- 
ments, and  join  the  lymphatics  derived  &om  the  ovoriea  and  Fallopian 
tubes.  The  conjoined  vessels  then  ascend  with  the  or&rion  arteries,  near 
the  origin  of  which  they  terminate  in  the  lymphatic  veasek  and  glands 
placed  on  the  aorta  and  vejia  cava. 

The  lymphatia  of  tJu  tetticle  commence  in  the  substance  of  the  gland, 
and  upon  the  surface  of  the  tunica  vaginalis.  Collected  into  several  large 
tranka,  they  ascend  with  the  other  constituents  of  the  apermatic  cord,  pass 
through  the  inguinal  tsanol,  and  accompany  the  apermatic  veasela  in  the 
abdomen  to  enter  some  of  the  lumbar  lymphatic  glanda. 

LYMPHATICS  OF  THE  THORAX. 

The  lymphatic  glands  of  tht  thorax. — Along  the  course  of  the  internal 
mammary  blood-veaaels  there  are  placed  six  or  seven  amall  glanda,  through 
which  pass  the  lymphatics  situated  behind  the  atemum  ;  they  may  be  named 
the  antericr  mediaitinal  glanda.  Between  the  intercostal  muacles  and  in 
the  line  of  the  heads  of  the  riba  on  the  aide  of  the  spine  is  a  aet  of  glanda, 
named  hUercostal,  which  receive  the  lymphatica  from  the  thoracic  parietes 
and  the  pleura  ;  their  efferent  ducta  commuuioate  freely  with  each  other 
and  open  into  the  thoracic  duct.  Three  or  four  cardiac  lymphatic  glands 
lie  behind  the  aortic  arch,  and  one  before  it ;  and  another  cluster,  varying 
from  fifteen  to  twenty  in  number,  is  found  along  the  cesophagus,  con- 
stituting the  asophageal  glande.  The  bronchial  glatida,  ten  or  twelve  in 
number,  are  of  much  larger  nxe  than  those  just  mentioned.     The  lorgeat  of 


•f  lb*  Mr  *i^  A*  *fc«« 

V  A*  AMf^  B»  Omb  i^  otkar  Otiua,  font   to«  mI^ 
tkc   Mhp    ^ip  ■eatad.      TbiMe  mt  tha 
thqr  ivM    «    netrofc  bj  theic 


^m 


LYMPHATICS  OF  THE  THORAX.-UFPER  LIMB.  497 

Their  number  is  considerable,  but  thaj  are  Mmetimet  difficult  of  demon- 
Htration,  The  deep  lymphatics  run  with  the  pulmonarj'  blood-veuels. 
Both  superficial  and  deep  lymphatics  converga  to  the  root  of  the  lung,  aud 
terminate  in  the  bronchial  glands.  From  theae,  two  or  thrae  truuka  iasue, 
which  ascend  along  the  trachea  to  the  root  of  the  nack,  and  terminate  on 
the  left  ude  in  the  thoracic  duct,  and  on  the  right  in  one  of  the  right 
Ijrmphatio  truuka. 

Tha  lyn^hatiet  of  the  heart  follow  the  coronary  arteries  and  vaina  from 
the  apex  of  the  organ  towards  tha  baaa,  where  they  communicata  with  each 
other,  and  those  of  each  side  are  gathered  into  one  trunk.  Tha  trunk  firom 
the  right  tide,  running  upwards  over  the  aortic  aich  between  the  innomiuate 
and  left  carotid  arteries  to  reach  the  trachea,  ascends  to  the  root  of  tha 
neck,  and  terminates  in  the  right  lymphatic  duct  The  veBsal  from  the  left 
side,  proceeding  along  the  pulmonary  artary  to  its  bifurcation,  passes  through 
some  lymphatic  glands  behind  the  arch  of  tha  aorta,  and  asceuds  by  tha 
trachea  to  terminate  in  the  thoracic  duct 

Tha  lymphatict  of  the  miophagui,  unlike  those  of  the  rest  of  the  alimentary 
canal  form  only  one  layer,  which  lies  internal  to  the  muscular  coat  Th^ 
are  connected  with  glanda  in  the  neighbourhood,  and  after  having  com* 
mnnicated  by  anaatomosee  with  the  lymphatics  of  the  lungs,  at  and  near 
the  roots  of  those  organs,  they  terminate  in  the  thoracic  duct 

l^e  ^lymplialici  of  the  thyawt  gkmd  are  numerous.  According  to  Astlay 
Cooper,  two  large  vesaels  proceed  downwards  from  them  on  each  oomu,  and 
t«nniuate  in  the  jugular  veins  by  one  or  more  orifices  on  each  aide. 
(Anatomy  pf  the  Thymus  Gland,  p.  14.) 

LYMPHATICS  OF  THE  UPPER  LIMB, 

AMD    or    THB    BBBtST    AND    BACK. 

In  tha  upper  limb,  as  in  the  lower,  the  lymphatics  are  armnged  tu  a  deep 
and  a  superficial  set  These  two  sets  of  vessels,  together  with  the  lymphatics 
of  the  surface  of  the  greater  part  of  the  bock,  and  those  of  the  mamma  and 
pectoral  muscles,  converge  to  the  axillary  glands. 

The  lymphatic  glands  found  in  the  upper  limb  below  the  axilla  are  neither 
large  nor  numerous  ;  a  few,  however,  are  found  in  the  course  of  the  brachial 
artery  and  even  of  the  arteries  of  tha  forearm  ;  and  one  or  mora  small  glands 
are  found  in  connection  with  the  superficial  lymphatice,  lying  near  the 
commencement  of  the  baailio  vein,  a  little  above  and  in  iront  of  the  inner 
condyle  of  the  humerus. 

The  axUlary  i/lan(U  are  generally  ten  or  twelve  in  number  :  they  vary, 
however,  oonaiderably  in  their  number  as  well  aa  in  their  size,  in  different  in- 
dividuals ;  they  are  mostly  placed  along  the  axillary  vessels,  the  lower  member 
of  this  group  receiving  the  lymphatics  which  asoend  &om  the  limb  ;  but  a  few 
Ue  further  forwards  on  the  sairatus  magnus  near  the  external  mammary 
artery,  and  beneath  the  pectoral  muscles,  and  receive  lymphatics  from  the 
mamma  and  muscular  walls  of  the  chest ;  while  others  incline  downwards  at 
the  posterior  boundary  of  the  axilla,  and  are  joined  by  tha  lymphatics  from 
the  back. 

From  the  glands  of  the  axilla  efferent  lymphatic  vessels,  fewer  in  number, 
but  larger  in  sise  than  the  afferent  vessels,  proceed  along  the  course  of  the 
subclavian  artery,  in  some  parts  twining  round  it.  From  the  top  of  tha 
thorax  they  asoend  into  the  neck,  close  to  the  subclavian  vein,  aud  terminate^ 
— those  <^  the   left  side  in   the  thoracic  duct,  those  of  the   light  aids 
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iu  tlie  riglit  lymphatic  duet. 
Sometimes  thoy  usit«  ^tnUi  ■ 
single  tnink,  wliicb  opens  aopk- 
raUiIy  into  tho  lubaljtvian  vein 
neur  it>  termijmtion. 

The  luperjicial  lymphafia  ^ 
(Ac  iif)jicr  finib  ftr«  usiuUjr  J» 
Bcribed  ikS  formiug  tvo  dirisicAu 
correipouding  iritb  the  super- 
lidal  veiuB  on  the  outer  uid 
iuDor  borders.  On  the  front  of 
the  limb  they  oriNe  from  an  u-ch 
formed  in  the  pnim  of  th'^  hmd 
by  the  uuiou  of  tiro  lymph&tio 
veflseU  proceediug  firom  each 
finger;  buouming  more  numeigqi 
in  the  foreftnn,  they  are  foaad 
thii^kly  set  over  its  sui&oe, 
whence  they  pnsa  upwuils  io 
the  aim  ;    Uie  inner  veMSiU  ia 
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The  Ijmiiiltktiu  ME  repnsenled  m  lying  upan  tin  ittf 

n,  planed  qu  tUe  claiii^le,  pniuts  to  Ibc  EXMroal  ja^Iar 

Te<D;  b,  llic  cepbtUc  iciu;  c,  tbe  builic  lein  ;  d,  n>1u]; 
r,  Tnnlikii  ;  /.  nlunr  Tela  ;  g,  p<%i  pectoral  iniuclc  enl 
iiDd  turned  Diitnnnlii ;  1,  supet&uU  Ifioplulw  Tts"!! 
lu.it  ^IiiiiJe  nhovi;  I  lie  (InvicI?;  2,  tboac  belcw  tbo  elaiicle 
!  itl)  julnin^-  lilt,  furcgoi  n^  uitl  liippiog  into  U>«  trian|«lat 
■.-',--^c&  I'tLweED  Iha  delt'iiil  nod  [^eclor^l  moicJca  ;  3^ 
Iviaphatic  veoeli  nnd  glands  ploOHl  alooE  the  bordtr  bf 
lljc  axilla  and  civat  pectoral  iduicIc  ;  t,  upper  SraeUal 
and  aiillar;  (ilandn  niid  tsshIi  ;  G.  tva  aniall  gUab 
|>lMed  Deal  the  bend  of  tbe  rum ;  0,  radial  lynpbtlk 
Vi'iicU  ;  7,  uIdu  l^mphalii;  TMKla  ;  S,  8,  i«liiiiMr  feRl 
nr  lyiBiiliatici ;  V,  11',  outer  and  iitnvi'  itU  of  vgaMtiL 

a  atriLight  direction,  and  those  placed  fklrtlur 
uiitwitrda  iucliiiiiig  grniiimlly  inwards  over  (bt 
bicepi  muEck  to  reucb  the  nxiUory  glands.  ()n 
the  buck  of  the  band  also  two  lymphatica  |iro- 
t^ed  from  each  finger  :  and  from  the  eopioa 
network  ou  the  bnck  of  the  forearm  leaaela  ]wm 
oyer  the  radial  margin,  and  in  greater  iiualxir| 
round  the  ulniir  idile  to  join  those  iu  frouL  "Htc  ■ 
lymphatic  vessels  in  the  front  of  the  upper  i 
are  also  joined  by  othera  which  poai  rouud  eaeb 
(ids  of  the  limb,  and  by  tome  which  doUMd 
from  the  shoulder. 

The  lUtp  lymphatics  of  the  upper  limb  ooit^| 
s|H>nd  with  the  deep  blood -reaaola.      In  the  for^  | 
unn  they  consist,   therefore,   of  tbma  oeta,   a^  ' 
sudated    respectively   with    the     radial,    ulnar, 
nnd    interouooua     artariea    and    Teins.        In 
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their  prograu  ttpw&rde  some  of  them  hare  oommnnicatioD  near  the  wrist 
with  the  Bapeifloial  lymphatics  ;  and  some  of  them  enter  the  gUodB  which 
lie  by  the  side  of  the  brachial  artery  near  the  bead  of  the  elbow.  Tliey 
all  t^mioate  in  the  glands  of  the  axilla. 

The  lymphaliet  of  the  chest  consist  of  branches  ruoDing  nader  cover  of 
the  peotoral  muscles,  and  of  subcutaneoos  Teasels,  twigs  of  which  are  con- 
tinued firom  those  on  the  abdominal  wall  as  low  as  the  umbilicua,  decus- 
sating with  the  vessels  which  converge  to  the  ingoinal  glands. 

The  xuperjicitd  lymphatia  oftht  back  converge  to  the  axillary  glands  from 
its  variouE  regions ;  &>>m  the  neck  over  the  saifaoa  of  the  trapezius 
muscle,  from  the  poatorior  port  of  the  deltoid,  and  firom  the  whole  dorsal 
and  lumbar  regions  as  low  as  the  oreet  of  the  iliam  ;  the  branches  decus- 
sating inferiorly  with  vesseU  leodii^  to  the  ingainal  glands,  and  likewise 
crossing  the  middle  Una  so  as  to  decussate  with  branches  of  the  opposite 
Bide.     (Masc^ni,  Tab.  zxii.,  zziiL,  xziv.) 

LYMPHArtCS  OP  THE  HEAD  AND  NECK 

The  lymphatic  giandt  found  on  different  parts  of  the  htad  and  fact  are 
few  and  small :  those  in  the  neiA,  on  the  contrary,  are  comparatively  very 
large  and  numerous. 

The  cervical  glandt  are  placed  chiefly  on  the  sides  of  the  neclt,  and 
are  divisible  into  a  superficial  and  a  deep  series.  Of  the  former,  some  lie 
beneath  the  base  of  the  inferior  maxillary  bone  ;  the  remainder,  arranged 
along  the  course  of  the  external  jugular  vein,  exist  in  greatest  number  in 
the  angular  space  behind  the  lower  end  <rf  the  stemo-maaloid  muscle,  where 
that  vein  enten  the  subclavian  vein  :  at  this  point  the  cervical  glands 
approach  and  are  connected  with  the  glands  of  the  axilla.  The  detp 
cervical  glands  are  placed  idong  the  carotid  artery  and  internal  jugular 
vein,  extending  downwards  on  the  sheath  of  those  vessels  as  far  as  the 
thorax. 

The  lymphatic  vessels  of  the  cranium  fmd  face,  together  with  those  of 
the  tongue,  pharynx,  larynx  and  other  parts  of  the  neck,  pass  into  the 
cervical  glands.  From  these  efferent  vessels  issue,  which  progressivelf 
diminish  in  number  during  their  descent,  and  unite  into  two  trunks,  of 
which  the  left  one  ends  in  the  thorado  duct,  and  the  other  in  the  right 
lymphatic  duct :  sometimes,  however,  the  main  cervical  lymphatic  vessel 
termiuates  separately  at  the  junction  of  the  subclavian  and  internal  jugular 
veins,  or  in  one  of  those  veins  immediately  before  their  union. 

The  lymphatka  of  Uie  crantum  consist  of  a  temporal  and  an  oodpital  set 
Those  of  the  ttmpond  set  descend  in  front  of  the  ear,  some  of  the  vesiela 
passing  through  one  or  two  glands  usually  found  near  the  zygoma,  whilst 
others  enter  those  situated  on  the  parotid  gland  ;  all  of  them  terminate  in  the 
lymphatic  glands  of  the  neck.  The  cranial  lymphatics  of  the  occipital  set, 
accompanying  the  occipital  artery,  descend  to  the  glands  situated  behind 
the  ear,  on  and  near  the  mastoid  pfocess  of  the  temporal  bone,  and 
hence  join  the  superficial  lymphatics  of  the  neck. 

Within  the  cranial  cavity,  lymphatic  vessels  have  been  demonstrated  in 
the  pia  mater  and  in  the  arachnoid  membrane.  None  hnve  been  traced 
in  the  dura  mater,  nor  have  they  been  shown  in  the  substance  of  the  brain. 
The  trunks  of  those  derived  from  the  pia  mater  pass  out  of  the  skull  with 
the  veins. 

The  iupeeficial  lymphatia  of  the  fact,  more  numerous  than  those  of  tha 
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The  inDf^r  bhlf  of  tho  rigbt  cliiricTe  Aad  part  uJ  tlio  Hterauin  have  bcea  rrmotcd  to  As 
to  tipoHO  Ihu  arch  of  Lbi!  aorta,  and  tbo  iuaDoiloiitc  artory  and  Teioa  :  Lhe  ponUrior  ht^j 
it  the  amo-hyuid  rautols  is  rfiuoved  ;  and  Ihc  BUnia- mastoid,  iWrao-hjoid,  and  iWnio- 
Ibyruid  muMtes,  and  k  jiart  of  the  eitenial  jubuIpj  Tcia  hare  beea  diTidoil  loiala  eipoM 
the  deeper  pnrti, 

a,  the  riglit  iQiiomlnata  teto  at  the  plaoe  where  it  ii  joiaad  b;  the  priodpal  Ijiopbatia 
trank  ;  a',  the  left  vein  ;  b.  arch  of  the  avrta ;  t,  omninon  earoUd  artery  ;  d,  thjrroid 
gland  croued  hjr  the  .intcriur  jai^lar  vciu  ;  r,  cat  surTace  of  the  iteniiiiD  ;  /,  ooler  |iart 
of  the  daiicle  ;  1,  subin&xiUAi'y  Ijmphalic  vcekIb  ;  I',  suUiugua! ;  3,  lempuml,  facial  bikI 
paruljd  ;  3,  uccipital  aud  poetcrior  aurii^ular  ;  4.  d«cp  or  dtacending  eeitisal  close  to  tba 
great  Te^eJfl  ;  £,  traD^vcrstr  cerTjcAl ;  5,  deep  peotoral  aod  axillary  ;  T,  on  the  vcria  cairn  ' 
BUperior,  &.ime  of  the  right  modijuLiunl  ;  8,  on  the  inooiiiiuate  artcrj,  oome  of  the  deeper  ' 
cardiac  niid  brorjchial ;  to  l!it'&e  East  aro  Beta  deAceoding  &[>ine  ai  the  Ij'mphatica  from  Um 
Uiyroid  glaDd  aud  Jowcr  part  of  tlie  neck. 


blue  of  tha  lower  moxillarj  bono  ;  a,  few  of  them  ia  their  descent  pass 
through  some  gliuids  Bitu.ited  on  the  buocinntor  musole.  The  dap  Ijin- 
phaticB  of  ttio  fiice,  derived  from  those  of  the  totnijoral  fots*  and  the 
cavities  of  the  nose,  moutli,  and  orbit,  proooed  outn'anla  in  the  oourse 
of  the  internal  mivxillary  vein  ;  and,  liaving  reachoii  the  angle  of  the  jaw, 
thef  ent«r  the  glands  in  that  neighbourhood. 


NOTE.  501" 


NOTE  TO  PAGE  180. 


At  the  page  indicated,  the  action  of  Uie  etraight  mntclea  of  the  eyebnll  hu  liMit 
siiorUy  descrilKd,  bnt  bo  notice  in  taken  of  that  of  the  oblique  xaiuclea.  Tlie  amiuion 
wax  deemed  advisable,  from  the  difficnltj  of  giring  vithia  a  short  space  an  ialelU- 
gibU  accDQDt  of  a  matter  still  iaTolred  in  nncerUunty ;  bat  tlie  attenUon 
of  the  Editors  bartiig  been  drawn  to  it  as  a  defect  which  it  m»  desirable  to  remedy, 
tbey  hare  eodeaToared  to  do  bo  to  the  preKnt  note. 

The  motiona  of  the  eye-ball  takeplaee  ronnd  three  axes,  viz.,  a  traDeTene,&Tert!cd, 
and  an  antcro-posterior.  Those  ronud  the  Srat  two  axes  are  effected  more  imiae- 
diatelj  by  the  straight  masclea,  which  have  alio  the  power  by  the  saccessire  or  con- 
current contraction  of  different  ones  among  them  to  direct  the  pupil  to  all  the  points 
of  space  within  the  cone  by  which  the  movements  of  direi^ion  are  limited.  The 
movemenli  of  rotation  on  an  antero-poslerior  axis  are  no  doubt  effected  chiefly  by 
the  oblique  moscles ;  but  it  is  still  doBbtfal  to  what  extent  and  in  what  circumstaneu 
these  moTementa  occur. 

By  the  experiment  of  Donders,  vie,  that  of  taraing  Uie  head  downwards  to  the  aide 
after  on  ocular  spectrum  of  a  bright  vertical  line  has  been  fixed  in  the  eyes,  and  which 
it  is  easy  to  repeat  with  the  same  result,  it  is  ascertained  that  the  eyes  turn  accurately 
with  the  head,  and  are  not  balanced  ia  the  vertical  pOBitioQ  by  the  rotatory  action  of 
the  obliqae  muscles,  as  was  supposed  by  Hneck  and  others.  The  rotation  of  the  eyes 
by  the  oblique  muscles  must  therefore  have  some  other  object. 

When  the  optic  aiLa  ie  directed  straight  forwards,  the  airople  action  of  the  superior 
oblique  muscle  (as  ascertained  by  experiment  on  the  dead  subject)  is  to  direct  the 
pupi]  with  some  degree  of  rotation  downwards  and  outwards ;  that  of  the  inferior 
obliqne  to  produce  a  similar  movement  in  an  upward  and  outward  direction ;  and  no 
doubt  both  muscles  acting  in  concert  on  one  eye,  while  the  optic  axis  is  still  straight 
forward  or  is  somewhat  everted,  may  produce  a  horizontal  outward  movement  of  the 
pupiL  But  if  on  the  other  hand  the  eye  is  turned  forcibly  inwards,  it  is  conceivable 
that,  as  then  the  points  of  insertion  of  the  oblique  moscles  will  be  brought  further 
forward,  these  muscles  may  along  with  other  movements  give  an  iaward  direction  to 
the  pupii 

The  most  important  actions  of  the  oblique  muscles  probably  take  place  In  eom- 
biaation  with  one  or  more  of  the  straight  muscles.  Careful  observations  ap- 
pear to  have  proved  that  the  recti  muscles  are  incapable  of  altering  materially  the 
form  of  the  eyeball,  or  of  diminishing  its  distance  from  the  bock  of  the  orbit ;  and  it 
is  equally  certain  that  the  oblique  muscles  have  little  or  no  effect  as  antogoaista  in 
drawing  forward  the  eyeball.  It  would  appear,  however,  that  while  the  external  and 
internal  recti  muscles  act  exactly  in  the  horizontal  plane  between  them,  so  oa  not  to 
produce  any  upward  or  downward  direction  along  with  their  horizontal  movements, 
the  superior  and  inferior  recti,  ftoja  the  obliquity  of  the  lino  in  which  they  proceed 
farwards  towards  tbcir  insertion,  have  both  a  tendency  to  direct  the  eye  somewhat 
inwards.  It  seems  very  probable,  according  to  the  views  stated  in  the  papers  referred 
to  below,  that  the  inwortl  direction  produced  by  the  superior  or  inferior  rectus  may 
Ite  corrected  by  the  combination  of  the  action  of  different  oblique  muscles  with  that 
of  one  or  other  of  the  recti  muscles ;  i.  e.,  the  inferior  oblique  with  the  superior 
rectus,  and  the  superior  oblique  with  the  inferior  rectus.  In  a  similar  manner  the 
obljgue  muscles  may  also  counterbalance  an  increased  inward  direction  given  by  the 
internal  rectus,  and  increase  an  outward  direction  ^ven  by  the  external  rectus. 

On  the  whole,  It  seems  probable  that  the  obliqne  muscles  bave  the  effect  of  main- 
taining accurately  the  parallelism  of  the  two  eyes  by  balancing  the  action  of  the 
sevotal  sets  of  straight  muscles. 

See  for  an  account  of  this  subject  and  Its  application  to  the  study  of  different  forms 
of  paralysis  of  the  muscles  of  the  eye,  a  paper  by  Dr.  John  S.  Wells  in  tho  Ophthalmic 
Hospital  Hepoita,  Ac,  vol.  li,  1359-60,  p.  44 ;  and  a  paper  by  Von  Oraefe  on  the 
Physiology  and  Pathology  of  the  Obliqne  Muscle*  of  the  Eye  in  the  Archiv  flir 
Opbthalmologie,  voL  i.  part  i  p.  1. 

VOL.    I. 


CORRIGENDA  AND  ADDENDA. 


Page    13,  IIdb  ITth  from  bottom,  Irantpoit  Xhe  wordi  "posterior"  tuid  "anlcrior." 

—  17,  line  4tli  From  bntlom  of  the  dcKription  of  Fig.  15,  n/lcr  "  time  placet"  interf 

"  tu,"  ntul  ID  Ihe  aneceeding  line,  before  "  tJ^nie  "  I'nirrt  "  to." 

—  18,  in  titU  of  Pig.  18,  omit  "  flg».  8U  and  81." 

—  20,  in  deacriplion  of  Pig.  19,  add  under  C,  "onc-thinl  tho  niitahil  An." 

—  22,  line  Hlb,  affei-  " oorrenponda  to"  iniei-l  "tbc." 

—  23,  be/ore  "TuE  Thorax,"  imert  "IL" 

—  —  ip  the  deaoriplion  of  A,  Fig.  21,  o/(o"  "  intcrcIarimilBr  notch"  inifrJ  "12." 

—  20,  be/ore  "Tus  Bones  ci  tbe  Secll"  interl  "III." 

—  35,  line  2nJ,  after  "foramina"  I'nierf  ";  IS,  traMTerM  antore." 

—  —  line  27tl>,  after  "malar"  iniert  " ,  and  lif  the  glenoid  caritj  with  the  inferior 

maiiilarj  bone." 

—  47,iinel5lh  from  botlora,  for  "foaaa  on  itaridd  ;"  r(ad"!bBM;   on  Iti  alJei." 
• —     &'2,  lino  12tli,  for  "  fromwluch  the  exUmaL  pterygoid  niaeete  ariKl,"  rtad  "into 

vbieh  the  citcmal  pterygoid  muscle  ii  inserted." 

—  50,  line  1th  from  bottom,  a/rrr  "  thefignreii"  iniert  "the  ont«r  or  deflected  plate 

of  the  inferior  turbinated  iiDne,  and  oTer  that." 

—  T3,  line  13th  from  bottom,  for  "Crana"  read  "Crania." 

—  79,  line  22nd, /or  "  moaonlo-apinal "  warf  "  muacnlo-tpiraL" 

—  GO,  line  13th  from  bottom,  after  "upper  part"  tHKii  ">Dp«rior)f  by  tui  oblique 

line  or  ridge,  and  lower  down." 

—  91,  in  the  description  of  Pig.  85,  be/ore  "  13,  tnberoaity,  ke."  intcrt  "  12,  spina 

of  the  ischinm." 

—  101,  at  the  middle, /or  "(roeftonfme"  reod  " i*lertro^nleric" 

—  106,  lines  I'2tb  and  13th  froiu  bottom,  far  "  to  which  the  interoaseoas  ligament  ii 

attached"  reaiJ  ",  the  interoateona  ridge,". 

—  107,  lino  16th, /or  "Uirgest"  Mad  "lai^er." 

—  103,  line  8th, /or  "  hirgesf  rtad  "larger." 

—  —   under  the  Cuboid  Bone,  line  llth,  for  "aurfaoe"  read  "aapect." 

—  115,  lino  3rd  from  bottom,  after  "ulna"  intert  "  of  (he  oppoaite  aide  of  the  body;" 

and  in  the  bottom  line,  a/(er  "nidiai"  iiiwr<"of  the  aame  aide  of  the  body." 

—  113,  in  the  n-oodcut,  Fig.  132,  n,  ontt  "  12"  cloae  to  the  fifth  metacirpal  bone. 

—  llti,  line  llth  from  bottom,  for   "metacarpal,   interoiseong,  and   palmar,"  reait 

"  iDterosseouB  and  pslmar  melAcarpal ;  "  and  in  the  6th,  7th,  and  8th  lines 
from  iMttom,  Iranapoie  the  words  "  distal  "  and  "  palmar,"  and  dtlele  the 
wonia  "and  their  interoiaeoua  ligameota  are  put  upon  the  stretch." 

—  14T,  line  17th  from  bottom,  oniil  "aympbyaia  or." 

—  IM,  line  6th,  after  "membrane"  tnnrf  "in  the  middle  it  is  attached  to  the 

inttmal  semilunar  cartilage;  and." 

—  1J8,  line  10th  from  bottom  of  the  imall  print,  after  "Ae  external"  ituert  "and 

iolemal." 

—  18inndlB2,  in  the  deacription  of  Pigs.  1 60  and  196, /or  "e,  front  of  the  thyroid 

cartilage,"  read  "  e,  placed  on  the  front  of  the  thyroid  cartilage,  points  to 
the  thyro-hyoid  mnsele." 

—  104,  in  description  of  Pig.  107,  line  4tli,  a/ln'  "mnsele"  iiun*  " ;  15'." 

—  ISO,  lineStb,/i>r  "■ixthTertebrB"r(ad  "aiithoerricalTertetinB." 


ircioikiit,  Fig.  173,  the  Jover  pari  of  ihe  Mraco-bracliialiB  mnecle  ii 

Md  betlod  Ihe  UndaiiB  of  the  taliasimns  and  ten*  major  ;  {I  DDght  la 

Mn  reprcaenteJ  is  cat  across  lilu  the  bic«ps.     In  Hg.  200,  p.  251,  tb* 

_.^  PB-.V  jmr  ODCun. 

—  liDaSndfromtop, /or"i"«a(i  "6." 

—  iiiio  2nd  from  bottom,  far  "biMps"  read  "  trJMpI," 
21,  in  doEmptiun  of  Fij;.  1S2,  line  7tli,  afitr  "aluiuii;  "  iniert  "15',  its  inaertiai 

iolo  Iho  fifth  metncarpjil  booe." 
j22,  in  dQaoriptiou  c.f  Fig.  183,  line  Slli,  afur  "tendon  of,"  iniftad  of  "the  ileior; 
3,  carpi  nlnaiis  ;  "  read  "3,  the  Bexor  carpi  ulnaiis." 

536,  in  the  middle,  afltr  "  mnsseB  of  fibrCB"  inifi-l  "[irocctci." 
230,  line  aHllj,  iiielead  of  "  nponeuronis"  rrad  "  nponeurotic." 

233,  ntUi  the  last  line  of  the  psn^^^ph  ilcacriling  Ihe  airrotos  poatleaa  inTeiur, 
iuMTt  "  {Sk  Vig.  71,p.  202i." 

537,  in  the  last  llnoLut  one  of  the  description  of  Pig.  191,  after  "pOBtions"  tNRrl 

"minor." 
242,  in  tlie  Tooilcut,  Fig.  IQJ,  the  ninth  rib  is  erroneoo^I;'  marked  "XL" 
217,  line  S5lh,  /w  "  Hulchiron"  read  "  HnlohinsoD." 
2id,  in  bottum  line,  for  "  Piinpitrt'B  "  read  '■  Poapart'p." 

—  line  5th  from  bottom,  for  "aba"  read  "aitia." 
EGl,   inter!  n  "comma"  nt  Ihe  end  of  the  first  line  ot  the  paregrapfa  in  nuJl 

ptiat, 
320,  I'ultom  line,  prrfx  "'." 

333,  ill  dtacriptiipnof  Fig.  219,  lino  Elli  from  botloiji,/or  "sphenio"  rtad  "  uplrair,' 
JIT,  ueur  middle,  in  let  line  after  "  Biu.!'oms,"/or  " mtlacarnal"  rtad  "»[!a- 

larial." 
677,   line  2nd  from  bottom  of  fool-not*,  for  "  TmlsAcah'in,"  rtad  "  Zw'acbta- 

hirn." 
£92,  lafclliuebutoncof  desciipiion  of  Fig.  401, /w  "409"  read  "408." 
tCS,  lu  the  diugrnnimatii;  view  of  i  ecetion  of  the  Inmina  spimlis,  Lc.,  Fig.  K23,  tlN 

nllnlar  structure  filling  tbe  eulcus  spimlis  is  rcpr«ieiilcd  too  KLrouglj  RDJ 

regularly. 
29,  lii.D  i;thfnim  bottom, /tr  "Pig.  S53"  read  "Fig.  061." 
931,  line  17  th  fruiu  botlum,/fi'  '■  The  gLmcrulua"  read  "  Ihe  cafaale.'' 


ik 


